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Sevgili Meslektaslarimiz,

KHVHD - 15. Uluslararasi Stirekli Egitim Kongresi, Kiigiik Hayvan Veteriner Hekimleri Dernegi’nin ev sahipliginde

12-13 Kasim 2021 tarihleri arasinda Wow istanbul Hotels & Convention Center'da gergeklesecektir.

Tiim diinyanin yasadigi Covid-19 pandemisi sebebiyle 2020 yilinin Mart ayindan beri mesafe, maske ve hijyen
kurallaryla yasadigimiz ve ayri kaldigimiz bu uzun aradan sonra degerli veteriner hekimlerimiz ve Firmalarimiz

ile KHVHD 15. Uluslararasi Siirekli Egitim Kongresi'nde tekrar biraraya gelecek olmanin mutlulugunu yasiyoruz.

Pandemi kosullarina gore dizayn edilecek olan 15. KHVHD Uluslararasi Siirekli Egitim Kongresi, iki giin boyunca
kahve aralari, yemekler, kokteyl ve gala sirasinda birbirinden degerli konusmacilari Kiigiik Hayvan Hekimleri ile

bulusturmayi ve giincel bilgileri dinamik oturumlarla paylasmayi hedeflemekteyiz.

Kongremizde, gen¢ meslektaslarimiz kidemli aragtirmacilar ile bir araya gelerek uygulanabilir ve bilimsel degeri

yiiksek yeni projeler planlayabilecekleri bir ortam bulacaklardir.

Kiiciik Hayvan Hekimliginin her alanindan uzman kisilerin giincel bilgiler ile klinik tedavi, tani ve klinik yonetimlere
tutacaklar igikla hep birlikte aydinlanabilmek, bilgilerimizi, deneyimlerimizi ve sorunlarimizi paylasmak, birlikte
¢oziim onerileri bulmak, sosyal paylagimlarda bulunarak meslektaslar arasi iletisimi giiclendirmek izere sizlerle

bir araya gelmek en biiyik dilegimiz.

Mesleki sevgi ve saygilarimizla...



Lale
Sticky Note
Sevgili Meslektaşlarımız,

Küçük Hayvan Veteriner Hekimleri Derneği olarak 16.’sını gerçekleştirdiğimiz Küçük Hayvan Veteriner Hekimleri Derneği Uluslararası Sürekli Eğitim Kongresi için 4-5 Kasım 2022 tarihleri arasında WOW İstanbul Hotels & Convention Center’da bir araya geliyoruz.

Ulusal ve Uluslararası platformda alanında uzman ve tanınmış konuşmacıların katılacağı kongremizde bilgi dinamiğini sağlama ve yenilikleri paylaşmayı hedeflemekteyiz. Kongremiz mesleki gelişimin yanı sıra değerli sponsor firmalarımızın da katılımı ile daha keyifli hale gelecektir.

Meslektaşlarımız kongremiz boyunca kahve araları, yemekler, kokteyl ve gala yemeği sırasında kıdemli araştırmacılarla tanışarak bilimsel değeri yüksek yeni projeler geliştirebilecekleri bir ortam bulacaklardır.

Küçük Hayvan Veteriner Hekimliğinin her alanında farklı konu başlıklarıyla 3 ayrı salonda aynı anda eğitimlerimiz gerçekleşecek olup bilgilerimiz, deneyimlerimiz ve sorunlarımızı paylaşacağımız kongremizde sizlerle bir araya gelmekten büyük mutluluk duyuyoruz.

Mesleki sevgi ve saygılarımızla…
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= FIP Problemin Neresinde 2
09.00 Nilofer Aytug - Ates Barut

. Kiguk Hayvan Kiriklarinda Karar Verme Hatalari

09.15 i 5 ¢ yV: ,

. Kedi ve Képeklerde Ideal K;(5|r|a§hrma Yasi Planlama Sonuca Nasil Yansiyor?
10.00 Murat Findi Svetoslav Hristov
10.00 Ovariohisterektomi Komplikasyonlari Kigok Hayvanlarda K|r|!< Tedavisinde

= Sik Karsilagilan Teknik Hatalar

Murat Findik

10.45 Svetoslav Hristov
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11.15 Veteriner Hekimliginde ileri Géruntileme;
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14.00 Akut Abdomenli Hastanin Yénetimi Kedllerc‘lc? Ic Parazl’rlerlc? Mu<':a.de|e:
- Th E Ne Biliyoruz, Neler Bilmeliyiz?2

14.45 eresa Fossum Veli Yilgér Cirak
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15.30 Theresa Fossum
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A ¢ o
16.45 Emlede Keiere s N Kt'esmell mi, Ifesmemell mi?
= o Fizik Tedavi Cerrahi Duellosuna Hazir misiniz?
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Ates Barut - Sara Ece Ulutirk

18.00 ACILIS SEREMONISI
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Kedilerde Ataksiyi Konugalim...FIP Problemin Neresinde ?

Niliifer Aytug - Ates Barut

Ataksinin taninmasi ve topallikdan (ortopedik) ve kas zayifligindan (néromuskiiler) ayirt edilmesi gok Gnemlidir.
Ataksi ya da inkordinasyon eksen kayb, diiz ¢izgide hareket edememe vs olarak tanimlanabilir. Bag, govde ve
bacaklarda goriiliir. Ataksi sensorik disfonksiyondur ve sadece hayvan hareket ettiginde gériiliir. Ug tip ataksi
vardir: Vestibular, proprioseptif (spinal), serebellar. Proprioseptif (spinal) ATAKSI en sik rastalanan ataksi tipidir.
Genellikle spinal kord lezyonlarina baglidir. Bas tamamen normaldir. Beyin sapi ve thalamokortikal lezyonlarda
da sekillenir. Prorioseptif bozukluklar goriiliir. Genellikle parezi vardir. Anormal govde pozisyonu tipiktir. Anormal
bacak pozisyonu (abduksiyon / adduksiyon) gozlenir. Adim atma fazinda degisiklik ve psodohipermetri olusur.
Vestibular atakside head tilt (%98) goriiliir. Periferal (kulak) proprioseptif bozukluk olmaz ve sentral (beyin ve
serebellum) olmak iizere 2 tiptir. Nistagmus (genellikle head tilt'in tersine) goriiliir.

Akut ataksi semptomlari nistagmus daire gizme head tilt olarak siniflandirilirken kronik ataksi semptomlari head
tilt ve pozisyonel nistagmus olarak karsimiza cikabilir. idiopatik vestibuler geriatrik hastalik 6zellikle yasl kopek-
lerin 6nemli bir klinik sorunudur.

Genis basisli durus, bacaklarin normalden daha laterale agilarak durulmasi ya da yiirinmesidir ve genellikle pro-
rioseptif anormalliklerde olusur. Vestibuler sistem, serebellum ve spinal kord problemlerinde wide base stance
gorilir ¢linki ashinda hayvanin digmemek igin gosterdigi bir cabadir.

Serebellar ataksi serebellum fonksiyon bozukluklarinda olusur. Serebellum temel olarak koordine hareketlerden
sorumludur. Viicut bir tiniversiteyse serebellum dekandir her seyi baslatir ama hig bir is yapmaz ve her isi yavas-
latir. Zayiflik olmadan inkoordinasyon olur. Normal proprioseptif pozisyonlandirma vardir ama hasta mesafeyi
olcemez. Dismetri ve genellikle hipermetri vardir. Bas tremoru, genis basisli durus goriinir. Spastisite belirgindir.

Ataksi icin ayirici tani su sekilde siralanabilir: Serebellar atakside bas etkilenir / spinalde etkilenmez. Serebellar
atakside parezi yoktur ve kas gerginligi korunur. Serebellar ataksi proprioseptif bozukluk olmaz. Bas sadece ves-
tibuler ve serebellar atakside etkilenir.

Bas tremoru serebellar ve head tilt vestibuler ataksi gosterir.

Norojenik olmayan ataksi sebepleri ise hipoglisemi, hipokalsemi, anemi, toksikasyon, kemoterapi ve metronida-
zole olarak sayilabilir.

Head tilt, bagin anormal pozisyonunu tanimlar ve bir kulagin digerinden daha ventralde olmasiyla karakterizedir.
Head tilt genellikle vestibuler ve serebellar sistem sorunlariyla ilgilidir. Head tilt lezyon tarafina dogru olur ( 6zel-
likle periferal vestibiiler sistem etkileniyorsa ).

Beyin sapi ve serebellum arasindaki kaudal serebellar pediinkiilii ya da serebellumun flocconodular lobunu etki-
leyen lezyonlarda head tilt lezyonun ters tarafina dogru olur.

Head turn'de ise burun yere paraleldir. Burun fossa paralumbar bolgeye ya da viicudun arka kismina doner ki ge-
nellikle supratentorial lezyonlarda olusur. Head turn ve daire gizme (circling) lezyon tarafina dogru olur.

Norolojik yiiriiyiis bozukluklari cok karakteristik 6zellikler igerir. istemli hareket igin bircok sinir sistemi yolunu
iceren karmasik bir mekanizmanin galismasi gerekir. Vestibulospinal ve reticulospinal yollar ekstensor kaslari
yonetir ve bu da yercekimine karsi gerekli kas tonusunu saglar. Kortikospinal ve rubrospinal yollar, fleksor kaslari
kontrol eder ve bunlar da yiirliyiisiin gekim ya da ugus asamasi igin onemlidir. Hareket icin gerekli yukari motor
noronlarin beyin stem’inde olmasi gerekir ancak kesin anatomik durus ve yiiriiylis merkezi tam olarak bilinme-
mektedir. Supratentorial yani on beyin yapilar istemli hareketler i¢in dnemlidir. Beyincik, hareket koordinasyonu-
nu saglar.
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Dismetri, muskiiler aktivite sirasinda mesafe ayarinin yapiimasinin engellenmesidir. Dismetri hem hipo hem de
hipermetriyi icerir. Hipermetride fleksiyon derecesini sinirlandiriimasiyla istemli kas hareketi hedeflenen mesa-
feyi asar. Hipometrideyse istemli hareket hedeflenenden kisa kalir. Hipermetri, hipometriden daha sik gozlenir
ve her iki bozukluk da serebellum ve serebellar yollardaki lezyonlara bagh olarak olusur. Hipermetride, normalde
yiiriiylisiin fleksiyon fazini sinirlandiran serebellar uyari olmayacagindan abartili hareket olusur. Spastisite artan
kas tonusunu tanimlar. Bu bacaklarin gergin goriinmesine, normal fleksiyon hareketlerini yapamamasina ve adim
atma sirasinda ayagi kaldirirken bacagin gergin kalmasina neden olur. Buna genellikle “ylizme” denir. Spastisite
genellikle YMN lezyonlarina baghdir.

Parezi motor fonksiyonlarda zayiflamayi tanimlar. Parezide tam paraliz yoktur yani bir miktar istemli haraket
korunur. Paralizi norolojik ya da muskiiler bir bozukluga bagli olarak sekillenen tam motor fonksiyon kaybidir.
Proprioseptif pozisyonlandirma bozukluklarini da kapsar. Parezinin degisik dereceleri vardir. Bazi hastalar yiirii-
yiis yetenegini korur, bazilari bacaklarina yiik veremez.

Yiiriiylis sirasinda parezi kendisini degisik sekillerde gosterir. Bu 6zellikle hasta ayaginin tist kismini yere siirttii-
giinde belirgin hale gelir. Tirnaklarin yipranma miktari dahi parezinin siddetini yansitir. En uzun iki parmagin (3 ve
4) tirnag 2 ve 5'den kisaysa bu bir parezi bulgusudur. Bazi hayvanlarda pati yere temas ettiginde ya da ayaga yiik
verildiginde pati ters doner. Bazen pati yere degdiginde overfleksiyon olusur. Hasta yiizeye normalden daha fazla
yiik vererek de basabilir. Bu ayagin ne zaman yere degecegini hissetmemesiyle ilgilidir.

Diizensiz adim uzunlugu ve biiyiik adimlar norolojik sorunlar gosterir. Supratentorial hastaliklar yiiriiyiiste dra-
matik degisimler yapmaz. Ornegin, supratentorial lezyonlarda belirgin hemiparezi gzlenirken yiiriiyiis relatif ola-
rak normaldir. Yiiriiylisteki etkilenmenin siddeti lezyon merkezi sinir sisteminde kaudale dogru yayildikga artar.
Beyin sapi ve spinal kord lezyonlarinda olusan parezi belirgin yliriiylis bozuklugu yaratir.

Unilateral supratentorial lezyonlarda lezyon tarafina dogru biiyiik daireler ¢izme ¢ok goriiliir.

Beyin sapi ve servikal spinal kord lezyonlari yiiriiyliste cok daha dramatik etkilenmeler yaratir ve genellikle ayakta
durma ve yiiriiyus lretme gliglesir. EGer lezyon unilateralse ipsilateral hemiparezi olusur. Eger pathwayler bilate-
ral etkilenirse tetraparezi sekillenir.

Kisalmis adim uzunluguyla karakterize kati yiiriiylis periferal néromuskiiler aparat hastaliklarinda ( LMN hiicre
govdesi, sinir kokleri, periferal sinirler, néromuskiiler birlesme noktalari ) iskelet-kas hastaliklarinda metabolik
zayiflikta bacakta yetersiz perfiizyon durumunda goriiliir.

Head tilt, basin anormal pozisyonunu tanimlar ve bir kulagin digerinden daha ventralde olmasiyla karakterizedir.

Head tilt genellikle vestibuler ve serebellar sistem sorunlariyla ilgilidir. Head tilt lezyon tarafina dogru olur ( 6zel-
likle periferal vestibiiler sistem etkileniyorsa ) beyin sapi ve serebellum arasindaki kaudal serebellar pediinkiilii ya
da serebellumun flocconodular lobunu etkileyen lezyonlarda head tilt lezyonun ters tarafina dogru olur.

Bas cevirmede ise burun yere paraleldir. Burun fossa paralumbar bolgeye ya da viicudun arka kismina doner ki
genellikle supratentorial lezyonlarda olusur. Head turn ve daire gizme (circling) lezyon tarafina dogru olur.
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Let's Talk About Ataxia in Cats, Where is FIP in This Case?
Niliifer Aytug - Ates Barut

Description of ataxia and its diffetentiation from lameness (orthopedic) and muscle weakness (neuromusculer)
is so important.

ATAXIA means simply INCOORDINATION. HEAD, TRUNK and LIMBS are effected. Ataxia is a sensoric disorders
so become obvious just when the animal move. There are 3 types of ataxia : Vestibular, proprioseptif ( spinal )
and cerebellar.

Proprioceptive (splnal ) ATAXIA is the MOST COMMON TYPE. Usually occur due to spinal cord lesions. HEAD
IS COMPLETELY NORMAL. Sometimes brain stem and thalamocortical lesions can cause spinal ataxia. Propri-
oceptive problems are typical. Usually paresis occur with abnormal trunk position, abnormal leg position with
abduction or adduction.

Change in stepping phase and pseudohypermetrie is typical.

In vestibular ATAXIA head tilt is very important (%98). There are 2 types of vestibular disease; Peripheral ( ear) (
no proprioseptive problem) and central ( brain and cerebellum)

Nystagmus ( especially opposite to head tilt) is so common.

Acute ataxia symptoms are nystagmus, circling and head tilt. Chronic ataxia symptoms are head tilt, and positio-
nel nystagmus. idiopathic geriatric vestibular disease is a very important disease for every clinician. WIDE BASE
STANCE, is an effort of the patient not to fall and a common sign in vestibular, cerebellar and spinal problems.

Cerebellum is the coordination center of the body. If the body is a university CEREBELLUM is the «DEAN» (iniate
and inhibate everything). In cerebellar ataxia we see incoordination without weakness. Normal proprioceptive
positioning, diffuculty on assesing the step length.

Dysmetria usually hypermetria, head tremor and wide base stance is typical. Spasticity is characteristic.

As a summary; head is effected in cerebellar ataxia not in spinal ataxia. No paresis in cerebellar ataxia with nor-
mal or increased muscle tone no proprioseptive deficit in cerebellar ataxia. Head is effected just in cerebellar and
vestibular ataxia. Head tremor show cerebellar, head tilt show vestibular ataxia. There are non- NEUROGENIC ca-
uses of ataxia; like hypoglycemia, hypocalcemia, anemia, toxication, chemotherapy, metrodidazole overdosage.

HEAD TILT is abnormal position of head with one ear lower than the another and it is usually vestibular. Head tilt
is towards to lesion side especially if vestibular system effected

Head tilt occurs opposite to lesion site just only in lesions effecting caudal cerebellar pedicule or cerebellar
flocconodular lobe is effected. HEAD TURN is different than head tilt, and nose is parallel to the floor. Nose turns
to fossa paralumbar region and happens in supratentoriak lesions. Head turn ve circling is always towards to
lesion side.

NEUROLOGIC MOVEMENT DISORDERS ARE CHARACTERISTIC. Vestibulospinal and reticulospinal pathways cont-
rols the extensor muscles and this maintain muscle tone against gravity. Corticospinal and rubrospinal pathways,
controls flexor muscles which are important for the flying phase of the step. Upper motor neurons which are
necessary for the movement has to be in brain stem but anatomic gait and postural center is not clear yet.

Cerebellum controls the coordination and supratentorial forebrain structures are important for the movement.

MOVEMENT DISORDERS is a very important topic in neurology. Dysmetria, describes stride lengths that are either
too big ( hypermetria) or too small (hypometria). Hypermetria is more common in neurological problems and ce-
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rebellum and cerebellar pathways are mostly responsible from dysmetria. Cerebellum limits the flexion phase of
the walk and if it does not function normaly exaberated movements occur like overstepping. Spasticity describes
increased muscle tone and upper motor neuron lesions.

PAREZIS is decrease in motor function and volunteer stepping is impaired but still present.

PARALYSIS is complete loss of motor function either due to neurologic or musculer disease. OVER STEPPING
and IRREGULAR STEP LENGTH is NEUROLOGIC.

Supratentorial disease do not cause dramatic changes on walk. For example, supratentorial lesions cause he-
miparesis but walking is relatively normal. As effect on central nervous system spread caudaly , effect on walk
become more obvious. For example brain stem and spinal cord lesions cause severe walking disturbance. Unila-
teral supratentorial lesions cause circling toward lesion side. Brain stem and cervical spinal cord lesions cause
severe effect on walking and usually ambulation and motion production become impaired. Unilateral lesions
cause ipsilateral hemiparesis. If bilateral pathways are effected tetraparesis occur. Short step distance with
stiffness peripheral neuromusculer apparatus diseases ( LMN cell body, nerve roots, peripheral nerves, neuro-
muscular junction points.) orthopedic or inadequate perfusion in the leg
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Kedi ve Kopeklerde ideal Kisirlagtirma Yag
- Murat Findik

Ondokuz Mays Univ. Veteriner Fak. Dog§um ve Jinekoloji Ab. D. / Samsun
L

Hem iilkemizde hem de diinyada kdpek ve kedi popiilasyonunu azaltmaya ya da iireme hizini yavaglatmaya yone-
lik yapilan ¢ok yogun galigmalara ragmen bu hayvanlarin niifus artisi devam etmektedir. Kedi ve kopeklerin ola-
bildigince erken yasta kisirlastirlmasi hayvan popiilasyonunun artisina bagh olarak yasanabilecek hayvan refahi
problemlerini ve zoonoz hastaliklarin yayilmasini énlemek amaciyla onerilen en gegerli yontemdir.

Veteriner hekimlere disi kopek ve kedilerin ne zaman kisirlastiriimasi gerektigi ile ilgili sorular siklikla sorulmakta-
dir. Hayvan sahibinin tercihi ve biling diizeyi bu konudaki kararda énemli rol oynar. Aslinda veteriner hekimin hay-
van sahiplerine “Sorumlulugunu Ustlendiginiz kedi veya kpeginizin dogum yapmasini istiyor musunuz? Dogacak
yavrularla ilgili sorumlulugu iistlenmeye hazir misiniz?” sorularini sormasi ve gelecek yanita gore hareket etmesi
daha dogru bir yaklagim olarak degerlendirilebilir. Bu sorulara cevabi “evet” olan hayvan sahiplerine kedisi ya da
kopeginin ideal tireme donemi, gebelik ve dogum siirecinde yapilacaklari aktarilmali ve diizenli araliklarla jineko-
lojik muayene getirmesi tavsiye edilmelidir. Cevabi “hayir” olan hayvan sahipleri igin 6nerimiz bu hayvanlarin ki-
sirlastinimasi olmadir. Ulkemizde halen 6nemli bir sorun olmaya devam eden sokak hayvanlari varliji da dikkate
alindiginda hayvanlarda iireme faaliyetlerinin, sonraki saglik durumunu da etkilemeyecek sekilde olabildigince
erken donemde sonlandiriimasi onerilir.

Kedi ve kopeklerin cerrahi yontemlerle kisirlastirimasi veteriner hekimlik alaninda yaygin olarak bagvurulan pro-
sediirler arasinda yer almaktadir. Kalici bir sterilite saglamak amaciyla kullanilan cerrahi yontemler iiremenin
denetlenmesinde kokten bir ¢oziim olarak degerlendirilmektedir. Bu amacla uygulanan prosediirler agik cerrahi
girisimler (ovaryohisterektomi, ovaryektomi, prepubertal gonadektomi, salpingektomi, histerektomi) ve kapali
cerrahi girisimler (laparoskopik yontemler) olarak siniflandirilabilmektedir. Giiniimiiz kosullarinda cerrahi yon-
temler, 6zellikle sokak hayvani popiilasyonu ile miicadelede en etkili ve kalici ¢oziim olarak kabul edilmektedir.
Prepubertal ovaryohisretektomi veya erken yasta kisirlastirma, asiri sokak hayvani niifusu ile miicadelede kul-
lanilan, pubertasa erigmemis (6-14 haftalik), disi yavru kedi ve kdpeklerin operatif yolla sterilizasyonunu ifade
etmektedir.

Henliz ¢ok geng yastaki bir kedi icin ireme konusu oncelikli bir konu olarak degerlendirilmeyebilir. Ergenlikle
birlikte disilerin siirekli miyavlayarak kizginlik davranislarini gostermeye baslamasi ya da erkeklerin keskin kokulu
idrari ile isaretleme davranislarina baglamasi bu konuyu one ¢ikarir. Yiiksek iireme performansina sahip kedile-
rin kontrolsiiz bir sekilde iiremeleri ekonomik, sosyal ve saglikla ilgili birgok soruna da yol acabilir. Kisa gebelik
siiresi ve bir batinda dogurduklari yavru sayisinin ¢oklugu ile birlikte ortalama 8-10 yil devam eden aktif iireme
stireci nedeniyle tireme fonksiyonlarinin kisitlanmasina ihtiyag oldugu ortadadir. Kizginhk davraniglari, kisa siire
icerisinde tekrar tekrar gebe kalabilme potansiyelleri, doguma bagl problemler gibi nedenler de tiremenin denet-
lenmesini zorunlu hale getirmektedir. Bu amagla 6zellikle operatif girisimler tercih edilmektedir.

Ergenlige girme yaslari irka ve dogduklari mevsime gore biiyiik degisiklik gosterdiginden kedilerin kisirlagtirma
operasyonunun ne zaman yapilacag hakkinda tam bir donem sdylemek zordur. Disi ve erkek kedilerde ergenligin
beklenmesi gerektigi kanaati ge¢cmiste yaygin olsa da daha sonra bu goriisten vazgecilmistir. Ergenlikten once
kisirlastinlan disi kedilerde herhangi bir sorunla karsilasiimadigi, ayrica 6 aylik yastan once kisirlastirilan disi
kedilerde meme kanseri riskinin ileri yaslarda kisirlastirilanlara oranla ¢ok daha disiik oldugu gosterilmistir. Bu-
nunla birlikte kisirlastiriimayan disilerde yasla birlikte artan oranlarda uterus enfeksiyonlari ve ovaryum tiimorleri
ile karsilasilabilmektedir. Ergenlik 6ncesinde yapilan kisirlastirma operasyonun daha kisa siirede tamamlandigi
ve kedi igin daha stressiz oldugu da bilinmektedir. Bu nedenlerle 4 aylik yastan itibaren disi kediler viicut geligim
diizeylerine de bakilarak ovaryohisterektomi operasyonuna alinabilirler.

Kopeklerde de lireme yonetimiyle ilgili talep, hayvanin bulundugu ortama ve sahibinin bu konuya yaklagimina bag-
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lidir. Kopeklerinden yavru elde etmek isteyenler disilerde kizginlik donemini ne ¢cekmek ya da bazen ertelemek
icin veteriner hekimlere bagvurmaktadir. Bununla birlikte kopeklerin de kediler gibi lireme performansi yiiksek
hayvanlar olmalari ve 6zellikle iilkemizdeki sokak hayvanlari varliginin biiyiik 6lgtide sahipli kopeklerin kontrolsiiz
bir sekilde ¢ogalmasi ve dogan yavrularin sorumsuzca sokaklara terkedilmesi oldugu bilindiginden bu konuyla
ilgili olarak hayvan sahiplerini bilinglendirmeye devam edilmelidir.

Ozellikle disi kopeklerin kisirlastirimalari ile hayvan saghgi iizerine olumlu etki olusur. Giftlesme dénemindeki
istenmeyen saldirgan davranislar azalr, gebelik ve dogum siireclerine bagh riskler ortadan kalkar ve disilerde
kizginlik 6ncesi donemde goriilen kanama gibi ev icerisinde arzu edilmeyen durumlarin oniine gegilir.

Disi kopekler igin ideal kisirlagtirma zamani ergenlik oncesi donemdir. Bu donemde ireme organlari inaktif ve
kiiclik yapida oldugu icin daha kisa siirede tamamlanan operasyonun kdpekler iizerinde olusturacagi stres de
daha azdir. Kiigiik boy irklar icin 6-10 ay, orta boy irklar igin 12-14 ay ve biiyiik boy irklar i¢in 18-24 ay olan bekle-
nen ergenlige gegis yaslarinin dikkate alinmasi dnemlidir. Ergenlik 6ncesinde yapilan kisirlagtirma operasyonlari
ile meme tiimorleri, piyometra ve uterus enfeksiyonlari gibi kopegin hayatini tehdit eden hastaliklarin goriilme
olasilig da biiyiik oranda azaltilabilir.

Erkek kedilerin ev icerisinde isaretleme yaptig, ciftlesmek icin disari gikma isteginin arttigi, insanlara ve evdeki
diger hayvanlara karsi agresiflestigi goriildiigiinde kisirlagtirma akla gelmektedir. Cesitli hormonlarla bu davra-
nislar gegici olarak baskilanabilse de ergenlige ulagan erkek kedilerin de cerrahi olarak kisirlagtiriimasi onerilir.
Erkek kopekler igin onerilen kisirlagtirma zamani da irka gore degigse de genellikle 12 ay sonrasi olarak ifade
edilmektedir.
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Ideal Age For Neutering For Cats And Dogs
- Murat Findik

Ondokuz Mayis Univ. Fac. of Veterinary Med., Dept. Obstet&Gynecol. / Samsun
L

Cat and dog numbers continue to increase worldwide and in our country despite rigorous efforts to decrease
the population or breeding incidence. The most effective method to prevent animal overpopulation is neutering
which helps prevent the spread of zoonotic infections and increase animal welfare.

One of the most common questions about the neutering of female dogs and cats is when the ideal time is to
neuter an animal. The most sensible approach is probably taken after answering the veterinarian’s questions: “Do
you want your pet to give birth? Are you ready to take the responsibility of the litter?”. If patient owner’s answer
is “yes” then information about the breeding cycle, pregnancy and the delivery process should be imparted, and
the patient must be checked up in regular intervals. If the answer is “no” the most sensible suggestion should be
the neutering of the patient. Taking the already large number of stray animals in our country into consideration,
owned animals should be neutered as soon as possible without risking their long-term health.

Surgical neutering of cats and dogs is a relatively common procedure in veterinary practice. It is the ultimate
solution for breeding control as the animal becomes permanently sterile. There are usually classified as open
(ovariohysterectomy, ovariectomy, prepubertal gonadectomy, salpingectomy, hysterectomy) and closed (laparo-
scopic surgery) surgical procedures. Currently these surgical procedures offer the most efficient and long-lasting
solutions. Prepubertal ovariohysterectomy means neutering female cats and dogs that have not reached puberty
(6-14 weeks) using surgical procedures.

Breeding might not be considered a priority for a young cat. This changes with puberty and becomes a concern,
as females start to show signs of heat and vocalize constantly, and males start spraying with their odoriferous
urine. Cats have a high breeding performance which leads to numerous economic, social or health related prob-
lems. The need to limit the breeding of cats is quite clear as these animals have a short gestation period, give
birth to a large litter, and can be sexually active for 8-10 years. Due to their sexual behaviour, short pregnancy
interval and possible problems during gestation breeding control becomes mandatory. Surgical procedures are
preferred for this purpose.

It is challenging to predict a definitive period to perform the neutering of cats because their puberty varies due
to race and the season they are born. In the past waiting for the animal to reach puberty was the popular point
of view but it is no longer the case. The literature shows no health problems in cats neutered before puberty, in
fact neutering before puberty decreases the incidence of mammary tumors. In addition, uterine infections and
ovarian tumors pose a risk for intact older cats, Prepubertal neutering surgery takes less time and recovery is
quicker and less stressful for cats. Due to these factors female cats may undergo ovariohysterectomy as early
as 4 months of age considering their body development is adequate.

The demand for breeding control of dogs depends on the living conditions and patient owner's disposition. Those
that want their female dogs to breed usually seek the help of veterinarians to quicken or delay the cycle. Like
cats, dogs have a high breeding performance, also the uncontrolled breeding of owned dogs and abandoning the
newborns contribute highly to the stray dog population in our country, so it is the responsibility of veterinarians
to raise the awareness of patient owners.

There are health benefits to neutering especially for female dogs. Aggression during the breeding cycle decrease,
risks associated with gestation and birth are negated and unwanted conditions such as proestrual bleeding can
be prevented.

The ideal neutering time for dogs is the pre-pubertal period. Since the gonadal organs are inactive and smaller
in this period the post-operative stress on dogs are minimal. It is important to consider the puberty age which
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is 6-10 months in smaller, 12-14 months for medium and 18-24 months for larger breeds. Pre-pubertal neutering
also decreases the incidence or prevent life threatening conditions such as mammary tumours, pyometra and
uterus infections.

Neutering should be considered when male cats become aggressive to other cats or people, try to go out more
and start spraying. While these behaviours can be suppressed with exogenous use of some hormones surgical
neutering is suggested. Castration time varies by breed, but the suggested age is around 12 months of age.

19



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

Ovariohisterektomi Komplikasyonlari
- Murat Findik

Ondokuz Mays Univ. Veteriner Fak. Dog§um ve Jinekoloji Ab. D. / Samsun
L

Kedi ve kdpeklerde iiremenin kisitlanmasi igin uygulanacak en gegerli yontem olarak ovaryohisterektomi operas-
yonu one ¢ikmaktadir. Bu operasyonda ovaryumlarin ve uterusun uzaklastiriimasi sonucunda hayvanlarin iireme
yetenegi geri doniisiimsiiz olarak sonlandiriimaktadir. Kanama, kalp ve solunum durmasi, anesteziden gikamama
gibi operasyon sirasinda veya peritonitis gibi sonrasinda karsilasilabilecek cesitli komplikasyonlar s6z konusu
olsa da ovaryohisterektomi, istenmeyen gebelik durumlarinda da belirli kosullara bagh olarak basvurulabilecek
radikal bir yontem olarak degerlendirilmektedir.

Ovaryohisterektomi operasyonu iiniversite hayvan hastanelerinde, 6zel hayvan hastanelerinde, veteriner klinik
ve polikliniklerinde ve ¢cogunlukla da belediyelerin gegici bakimevlerinde en sik basvurulan operasyonlar arasin-
dadir. Ovaryumlarla beraber uterusun da uzaklastinldigi bu yonteme uterus kaynakl patolojilerin onlenebilmesi
amaciyla ilk tercih olarak bagvurulmaktadir.

Tuba uterinalarin her ikisinin de baglanarak kapatiimasi ya da her ikisinin de uzaklastiriimasi olarak bilinen salp-
hingektomi iglemi, kopeklerde ¢ok nadiren uygulanmaktadir. Bu yontem, uterus ve meme neoplazilerine yaka-
lanma insidansi oldugu i¢in kopeklerde tercih edilmemektedir. Histerektomi operasyonlarinda viicutta birakilan
ovaryumlarin etkisi ortadan kalkmamaktadir. Histerektomi sonrasinda kdpeklerde, ovaryum kistleri, meme ti-
morleri ve servikal stump gibi komplikasyonlar olusabilir.

Sahipleri tarafindan dogum yapmalari istenmeyen, erken yasta gebe kalan, kontrolsiiz ¢iftlesen ya da farkli has-
taliklari oldugu igin gebeligin devami riskli goriilen gebe kopek ve kedilerde uygulanan operasyonlara bagh olarak
da cesitli komplikasyonlarla karsilagilabilmektedir.

Kurallarina uyularak yapilan operasyonlarda genellikle komplikasyonlarla karsilagiimasa da anestezi, bireysel
duyarliliklar veya operator kaynakl komplikasyonlar zaman zaman bildirilmektedir. Ovaryohisterektomi, teknigine
uygun ve dikkatli bir sekilde yapilirsa oldukga giivenlidir. Komplikasyonlar hemoraji, ovaryan remnant sendrom,
stump piyometra, stump graniilom, fistiil olusumu, yanlighkla yapilan iiretral ligasyon, iiriner inkontinens, alopesi,
obezite ve operasyon yarasinin agiimasi olarak siralanabilir.

Ovaryohisterektomi sonrasinda olusan komplikasyonlar genellikle operasyon prosediirlerine tam olarak uyul-
madiginda ortaya ¢cikmaktadir. intraoperatif, postoperatif ve toplam komplikasyon oranlari sirasiyla %6,3, %14,1
ve %20,6 olarak bildiren galismalar bulunmaktadir. Ureme organlarinin uygun olmayan sekilde ve eksik olarak
uzaklastiriimasi sonucunda hemoraji, ovaryan remnant sendrom, stump piyometra, stump graniilom, fistiil olu-
sumu, eunuchoid sendrom, yanlslikla yapilan iretral ligasyon, iiriner inkontinens, alopesi, obezite ve operasyon
yarasinin agilmasi gibi ireme sistemiyle iliskili pek ¢ok hastalikla karsilagma olasilii bulunmaktadir.

En sik goriilen ve bazen hayvanin 6liimiine neden olabilen hemorajiyi dnlemek icin operasyon sirasinda dikkatli
olunmasi ve hedef dokular disinda organlar korunmalidir. igeride birakilacak ligatiirlerin uygun ve yeterli sikilikta
atilmasi onemlidir. Dikigler atilmadan dnce abdominal bosluk kanama yoniinden kontrol edilmelidir.

Ovaryum dokusunun tamaminin uzaklastirilamamasi ve fonksiyonlarinin devam etmesi ile karakterize ovaryan
remnant sendrom ¢ogunlukla operasyon sirasinda ligatiirlerin hatali yerlestirilmesi sonucu olugmaktadir. Ligatiir
atilmadan ovaryumlarin elle tutularak sinirlanmasi bu riski azaltacaktir.

Serviks uterinin kranialinde korpus uteriden daha biiyiik bir bliimiin uzaklastirilmamasi nedeniyle sekillenebilen
stump piyometra vakalarinda kalan korpus uteri ve piyometra gelisen kismin cerrahi olarak uzaklastirilmasi gere-
kecektir. Stump graniilom ise serviksin oniine atilan ligatiiriin oniinde daha fazla uterus dokusu birakilmasiyla ya
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da uygun olmayan ve emilmeyen dikis materyallerinin kullaniimasiyla sekillenmektedir. Beslenemeyen bu doku
ayrica adezyonlara da sebep olabilir.

Ligatiirlerde uygun olmayan ve emilmeyen dikis materyalinin kullaniimasi yangisal reaksiyonlara ve fistiil olusu-
muna yol agabilir. Fistiiller kas yiizeyinden deriye kadar uzanabilir.

Korpus uteriye ligatiir atilirken ireterin ligasyonu bobreklerin atrofisine ve hidronefroza neden olacaktir. Vaiji-
noiiretral fistiillerin sekillenmesi ise idrar tutamama sorununa yol acabilir. idrar kesesinin asin dolu olmasi
iretrovezikal kavsagin kraniale dogru yonlenmesine ve iireterlerin normalden daha gevsek hale gelmesine yol
acarak ureterlerin ligatiire edilme ihtimalini artirabilir.

Operasyon sonrasi birkag haftadan yillar sonrasina kadar degisen siireglerde ortaya gikabilen iiriner inkontinens
ya da idrar tutamama olgulari ise viicut agirligi, irk ve kisirlagtirima zamani gibi faktorlere bagli olarak %3-21
arasinda goriilebilir. Kisirlagtirilan bazi hayvanlarda o6zellikle arka bacaklarin i¢ yiizeyinde ve karin bolgesinde
alopesi de sekillenebilmektedir.

Ovaryohisterektominin en sik goriilen komplikasyonu olarak asiri kilo alma ve obezite sekillenmekte, bu ise di-
abetes mellitus igin predispozisyon olugturmaktadir. Hayvanin irki, aktivite durumu ve beslenme sekli bunda
belirleyici olsa da kisirlagtirnimis hayvanlarin kilo almaya daha yatkin oldugu bilinmektedir.

Saglikh kopeklerde ovaryektomi ve ovaryohisterektomi sonuglarini kisa ve uzun vadeli komplikasyonlari yonin-
den degerlendiren ¢aligmalara bakildiginda ovaryohisterektominin ovaryektomiye gore belirgin bir avantaja sahip
oldugu gosterilememistir. Amerika Birlesik Devletleri'nde uterusta sonradan olusabilecek patolojik bozukluklar
varsayimina bagli olarak daha gok ovaryohisterektomi tercih edilse de, Hollanda basta bazi Avrupa iilkelerinde
ovaryektomi standart yaklasim olmustur. Bazi Avrupa iilkelerinde ovaryohisterektomi halen standart kisirlagtirma
yontemidir. Bunun yaninda risk ve komplikasyonlari karsilagtiran uzun siireli caligmalarda ovaryektomi lehine
sonugclar bildirilmesine ragmen, Amerika Birlesik Devletlerinde ovaryektomi daha az tercih edilmektedir.
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Complications of Ovariohysterectomy
- Murat Findik

Ondokuz Mayis Univ. Fac. of Veterinary Med., Dept. Obstet&Gynecol. / Samsun
L

The gold standard for breeding control in dogs and cats is ovariohysterectomy in current practice. This procedure
irreversibly removes the breeding capability of the animal. Despite the risks associated with anaesthesia and sur-
gery such as cardiovascular or respiratory arrests, bleeding or peritonitis, ovariohysterectomy is also considered
a radical solution to terminate unwanted pregnancies.

Ovariohysterectomy is one of the most common procedures performed in teaching hospitals of universities, pri-
vate clinics and temporary government shelters. Because the uterus is removed along with the ovaries, it is the
preferred method to avoid possible future pathologies involving the uterus.

Salpingectomy, which is the ligation or the removal of both tuba uterinae, is very rarely performed in dogs. This
method is not preferred because it does not negate uterine pathologies and mammary tumors. Hysterectomies
do not prevent the function of ovaries. In addition, after hysterectomies ovarian cysts, mammary tumors and
stump pyometras can still be seen.

Surgeries are performed to prevent unwanted pregnancies, pregnancies of patients at a very early age, or patients
that have a risky gestation period due to certain medical conditions on both cats and dogs and may have various
complications.

Procedures performed using proper surgical technique are usually complication-free although it is possible to
see complications related to anaesthesia, individual variation, or faulty technique. Ovariohysterectomy is a rel-
atively safe procedure when surgical guidelines are followed and performed with care. Possible complications
include ovarian remnant syndrome, stump pyometra, stump granuloma, uterina fistula formation, iatrogenic ure-
thra ligation, urinary incontinence, alopecia, obesity and herniation or eventration due to opening of the surgical
wound.

Complications usually occur after ovariohysterectomy due to breaches of surgical technique. Previous studies
show complication rates of intraoperative, postoperative and total complication rates as 6.3%, 14.1% and 20.6%,
respectively. Improper adherence to surgical rules or incomplete removal of organs may result in haemorrhage,
ovarian remnant syndrome, stump pyometra, stump granuloma, fistula formation, eunuchoid syndrome, faulty
urethral ligation, urinary incontinence, alopecia, obesity and opening of the surgical wound, and many complica-
tions may be confused with other reproductive disorders.

Care must be taken to avoid damaging soft tissues around the target site to avoid life threatening haemorrhag-
es. The ligatures must be properly and tightly placed. The abdomen must be checked for pooling blood before
closing the surgical exposure.

Ovarian remnant syndrome, which is leaving a functional part of the ovary, mostly happens due to wrong ligature
placement. Incidence of this happening can be decreased by holding the ovaries before ligature placement.

Stump pyometra occurs if a large segment of the uterine corpus in front of the cervix is left behind and needs
to be removed surgically in order to be corrected. Stump granulomas may occur if the ligature behind the cervix
has a lot of uterus tissue next to it or if a nonabsorbable suture material is used. This tissue is devoid of any
circulation and may cause adhesions as well.

Improper use of sutures or using nonabsorbable suture material when ligating may cause inflammatory reactions
or fistula formation. These fistulae may extend all the way through the muscles to the skin.

If the ureter is ligated along with the uterine corpus, hydronephrosis and functional atrophy of the kidneys will
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be seen. Vaginourethral fistulae may cause urinary incontinence. If the bladder is full during the operation, the
urethrovesical junction may be more cranially located, which relaxes the ureters and increase the chance of their
ligation.

Urinary incontinence may happen post operatively as soon as a few weeks or may be seen years after the oper-
ation and its incidence is between 3-21% depending on breed, body weight or time of neutering. Some neutered
animals may have alopecia around their abdomen or inside of their legs.

The most common complication of ovariohysterectomy is weight gain and obesity, which in turn predisposes
patients for diabetes. While dependent on many factors such as the patient’s breed, activity and diet, neutering
is a well-known predisposing factor for obesity.

Comparative studies that evaluate the short- and long-term results of ovariohysterectomy and ovariectomy in
healthy dogs does not show a significant advantage of one technique over the other. Because ovariohysterec-
tomy prevents possible future uterine pathologies, it is the preferred method of neutering in the USA however
ovariectomy is preferred over ovariohysterectomy in some European countries such as Holland. Some European
countries still use ovariohysterectomy as the standard neutering procedure. Despite the results of some studies
that Show favourable results for ovariectomy concerning risk or complications, it is still performed less often in
the United States of America.

23



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

Veteriner Hekimliginde ileri Goriintiileme; Manyetik Rezonans Nedir?
Bilgisayarli Tomografi Nedir? Endikasyonlar Nelerdir?

Zafer Okumus

¥ Veteriner Radyoloji Merkezi-istanbul

insan tibbinda oldugu gibi, gériintiileme tekniklerindeki gelismeler, evcil hayvanlarda gesitli hastaliklarin nedenini
hizl bir sekilde tanimlama yetenegimizi onemli dlglide artirmistir. Giinimiizde birgok Veteriner Klinigi ve Hayvan
Hastanesi rutininde dijital X-isinlari ve ultrason kullanilmakta, bu iki teknigin de yetersiz kaldi§i ya da tani dog-
rulamasi istenilen olgularda, hastalik tanisi konmasi igin Bilgisayarli Tomografi (BT) ve/veya Manyetik Rezonans
Goriintiileme (MRG)'den yararlaniimaktadir.

Veteriner tibbi siirekli olarak gelismekte ve erisilebilir BT-MR gériintileme merkezleri agilmaktadir. BT-MR
goriintiileme ¢ogu durumda ultrason ve radyografi ile elde edilemeyen degerli bilgiler saglayabilir. Veteriner He-
kimlerinin BT-MR goriintiileme endikasyonlarini bilmesi onemlidir, boylece olgularda tani amaciyla dogru bélge
ve dogru ileri goriintiileme teknigi optimal olarak kullanilabilir.

Evcil hayvanlar hastaligin hangi siiregte olduguna ve daha ¢ok ta hastaligin bulundugu yere bagli olarak semp-
tom sergilemektedirler. Ancak beynin ayni bolgesindeki bir beyin tiimord, felg veya enfeksiyon olgusu ndrolojik
olarak birbirine gok benzer klinik bulgulara neden olur. Bu tip durumlarda hastalik nedeni sadece klinik muayene
ile belirlenemez ve dogru tani igin cogunlukla ileri goriintiileme teknikleri gereklidir. Bir lezyonu ve ¢evresindeki
doku ile etkilesimini tam olarak tanimlamak igin kaliteli BT ve/veya MR goriintiileme sarttir. Kaliteli goriintiiler,
ayni zamanda ameliyattan once problemin dogru goriintiileri sayesinde, tercih edecegi cerrahi teknik igin cerraha
cok degerli bilgi veren “teknik resimler”dir.

Hastalarinizda tani ve/veya sagaltim protokoliiniiz i¢in gerekli gordigiiniiz BT ve/veya MR goriintiileme iglemi, 3
asamali kolay bir iglemdir.

* Klinik ya da Hayvan Hastanelerinde Veteriner Hekim/ler/ince gergeklestirilen muayene,

* Klinik muayene, laboratuvar ve goriintiileme bulgulariniz ve on taniniz esliginde, yaptiginiz istem dogrultu-
sunda anetezi altinda gerceklestirilen BT ve veya MR goriintiileme,

» Hastanin BT ve / veya MR goriintiileri ve Uzman Veteriner Hekimi imzali degerlendirme raporunun tarafini-
za ulagmasi iciincli ve son agsamay! olusturur.

MANYETIK REZONANS GORUNTULEME (MRG)

MRG, yiiksek kontrastli, anatomik olarak ayrintili goriintiiler tiretme kabiliyeti nedeniyle Veteriner Hekimliginde ar-
tan siklikta kullaniimaktadir. Bir goriintii olusturmak igin bir x-1sin1 demetinin zayiflamasini kullanan radyografi ve
BT'nin aksine, Manyetik Rezonans (MR) kullanan teknikler doku yogunlugundaki degisiklikleri yansitmaz. Bunun
yerine MR, farkli dokulardaki protonlardan yayilan elektromanyetik sinyali kullanir.

MRG ile iiretilen goriintiiler BT'ye benzer, ancak MRG beyin, omurilik, tendonlar ve ligamentler gibi yumusak
dokularda daha fazla detay ve netlik saglar. Bu ekstra ayrinti, ince norolojik anormallikleri tanimlamak ve 6zellikle
ameliyattan once normal dokuyu anormal dokudan net bir sekilde ayirt etmek igin cok onemlidir. MRG travmatik
beyin hasari, hemorajik bozukluklar, felg, hipoksik-anoksik hasar, neoplazmlar ve norodejeneratif hastaliklan
iceren birgok farkli norolojik hastaligin degerlendirmesinde ek tanisal ve prognostik bilgi saglar.

MRG geleneksel olarak sentral sinir sistemini etkileyen gesitli hastaliklarin teshisi igin kullaniimasina ragmen,
son yillarda MRG'nin klinik uygulamalar onemli dlgiide genislemistir. MRG artik nazal neoplazi, goz ve orbital
hastaliklar ve omuz osteokondrozu, kdpek dirsegi displazisi ve kraniyal ¢apraz bag yaralanmalari dahil olmak
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iizere kas-iskelet sistemi hastaliklari gibi alanlarda tani igin kullanilmaktadir. Manyetik Rezonans Anjiyografi
(MRA), fistiiller, anevrizmalar ve trombiisler gibi vaskiiler malformasyonlarin noninvaziv olarak gosterilmesine ve
portosistemik santlarin kesin anatomik konumlarinin belirlenmesine olanak tanir.

Artefaktlari onlemek amaciyla, MRG’den dnce deri alti ve diger yapilarda bulunabilecek metalik malzemenin (me-
tal implantlar, zimba dikis telleri, kimlik gipleri, vb.) saptanmasi igin rontgen ¢ekimi yapiimalidir. Calisma sirasin-
da hastalar hareketsiz tutmak igin genel anestezi uygulanir ve izleme konusunda deneyimli ekip islem boyunca
hastay takip eder. Bazi durumlarda, belirlenen yapilarin goriiniirligtinii iyilestirmek icin hastanin kan dolagimina
paramanyetik 6zelliklere sahip kontrast madde (gadolinyum) enjekte edilir.

Gebeligin hicbir doneminde kullanimi ile sakinca olusturduguna ait bilgi bulunmamasina ve bu nedenle BT'ye al-
ternatif olarak MRG kullanimi 6nerilmesine ragmen, kural olarak gebeligin ilk trimestrinde Veteriner Hekimi onayi
olmadan MRG yapilmamaktadir.

BiLGISAYARLI TOMOGRAFi (BT)

Bilgisayarli Tomografi (BT), viicudun bir kisminin oldukga ayrintili kesit goriintiilerini olusturmak igin bir bilgisa-
yarin kullanildigi 6zel bir radyografi yontemidir. Geleneksel radyografide, X-isini tiipli bir goriintii olugturulurken
sabit kalir. BT'de, X-1sini tiipli hastanin etrafinda doner ve kesitler olusturur. BT 6zellikle kemik (kiriklar, enfeksi-
yonlar, tiimorler) ve kireglenmis diskler gibi vertebral lezyonlarin degerlendirilmesinde iyidir.

Norolojik BT taramalari, kiriklari, deformiteleri, hastaliklari veya dejeneratif lezyonlari teshis etmek i¢gin kulla-
nilabilir. Bir lezyonu ve cevresindeki doku ile etkilesimini tam olarak tanimlamak igin kaliteli BT ve / veya MR
goriintiileme gereklidir.

Evcil hayvanlar icin yapilan BT taramasi, kullanilan makine, ekipman ve ¢ekim teknikleri agisindan insanlarda
yapilanlarla aynidir. Prosediirdeki tek fark, cogu evcil hayvanin tarama boyunca tamamen hareketsiz kalmasi
amaciyla anestezi uygulanmasidir.

BT taramasi, viicuttaki anormallikleri saptamak ve medikal ya da operatif sagaltimi planlamak icin ideal bir yon-
temdir. Karaciger ya da akciger tiimorleri orneginde oldugu gibi, hastanin bir tiimorii oldugunda ve cerrahin tam
yerini ve komsu yapilarla iligkisini bilmesi gerektiginde, BT taramasi cerrahi yaklagimi planlamaya ve kolaylas-
tirmaya ve ameliyat siiresini en aza indirmeye yardimci olacaktir. Yine BT taramasi ile yapilan akciger taramasi,
akciger lezyonlarinin yeri ve boyutu ile bilgi alinmasini saglarken, Veteriner Hekimlerin viicudun baska yerlerinde
mevcut oldugunu saptadigi gesitli kanserlerin, akciger metastazini belirlemesine yardimci olur. BT taramalari, ko-
pek ve kedi kanserlerinin kapsamini anlamak ve sagaltim planlamasi i¢in hayati onem tasiyan bilgileri Veteriner
Hekimlerimize sunmaktadir.

BT ayni zamanda nazal sistem hastaliklarinin degerlendirilmesi igin yaygin olarak kullaniimaktadir. Kronik burun
akintisi olan kedi ve kopeklerde, anestezi altinda tiim nazal / kafatasi BT leri ile hastada kesin tani konulmasi ve
sagaltim protokoliiniin belirlenmesi saglanir. BT'de, 6zellikle dolasim ve sindirim sistemi lezyonlarini saptamak
amaciyla cevreleyen dokudan daha yiiksek atom numarasina sahip element iceren kontrast ajanlar (iyot, Bar-
yum) kullanihr.

BT, Veteriner Hekimlerinin dirsek, kalga displazisi gibi ortopedik anormallikleri detayi ile tanimlamalar ve dii-
zeltici prosediirleri planlamalarina da yardimci olmaktadir. Birden fazla organ ve sistemin hasar gordiigii ¢oklu
travma olgularinda, yaralanmalarin ciddiyeti ve karmasikli§i hakkinda Veteriner Hekimlerine daha ayrintili bilgi
saglar ve kesin sagaltim stratejisinin belirlenmesini kolaylastirir.

BT taramalari noroloji hastalari icin maalesef ideal degildir. Omurlarin cerrahi stabilizasyon planlamasina yar-
dimci olmak igin kullanilan, kemik doku hasari gibi bazi istisnalar diginda, beyin ve omurilik hastaliklarinda BT
taramalar kullanimi yaygin olarak kullanilmaz, ¢iinkii norolojik olgularda MRG ile gok daha iyi performans alin-
maktadir.

Son teknoloji BT cihazlariyla saglanan ¢ekim siiresi kisali§i, buna baglh azalmis radyasyon dozlari ve gebelikte
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radyasyonun fotiis lizerine kanitlanmis yan etkilerinin bulunmadiginin ileri siiriilmesine ragmen, kural olarak ge-
beligin ilk trimestrinde BT ¢ekimi yapiimamaktadir.

BT & MRG, HANGI TEKNiGi TERCiH ETMELIYiM?

BT veya MR tekniklerinden hangisinin daha iyi oldugu tartismalidir. Yaygin diisiince, BT'nin kemikleri goriintile-
mek i¢in, MR tekniklerinin ise yumusak dokulari goriintiilemek icin daha iyi oldugu yoniindedir. Veteriner tibbinda
bu konuda ¢ok az kargilagtirmali galigma mevcuttur ve sonuglari kisa omiirliidiir, ¢iinki her iki teknoloji de goriin-
tlileme yeteneklerini hizla gelistirmeye devam etmektedir.

Nobetler veya Sentral Sinir Sistemi bulgular: Hastanizda ndbetlere yol agan tiim dahili hastaliklarda beyin go-
riintiilemesi igin MRG tercih edilir. MRG'de kontrast, neoplastik ve inflamatuar lezyonlarin taninmasini artirmak
icin kullanilir. MRG’de prognoz ve operatif veya radyoterapi segenekleri hakkinda BT'ye gore ¢ok daha fazla bilgi
elde edilir. Bazen taniicin BT esliginde biyopsi veya yeniden kontrol taramalari gerekebilir.

Kafatasi travmasi: Akut intrakraniyal hemoraji riski tasidigindan, goriintiileme siiresinin kisaligi nedeniyle travma
sonrasl ilk 24 saat icinde BT tercih edilir. Bu siireden sonra yumusak doku lezyonlari kaynakli hayati risk azaldi-
gindan MRG yapilir.

Nazal lezyonlar: Neoplazi ve rhinitis tanisi amacli burun boslugunu goriintiilenmesinde hem MRG hem de BT ¢ok
iyi sonuglar verir. Her ikisi de lezyon boyutunu belirleyebilir ve kribriformik lezyonlar degerlendirebilir. Maliyeti
ve kemikli yapilari tam olarak degerlendirme 6zelli§i nedeniyle daha gok BT tercih edilmektedir. Ancak MRG bu
bolgede de ¢ok daha detayli goriintii saglar.

Yumusak doku neoplazileri: Ozellikle yumusak doku sarkomu olgularinda hastaligin kapsamini belirleme ve cer-
rahi planlama i¢gin kesitsel goriintiileme ¢ok onemlidir. MRG en ¢ok tercih edilen yontemdir, ancak kontrastli
BT'nin etkinligi de yiiksektir.

Okiiler ve orbital kitleler: Kitle boyutlarinin tam olarak gorsellestirilmesi ve kafa igi tutulumun belirlenmesi igin
MRG endikedir. Bu olgularin ilk degerlendirmesinde, neoplazilerin seliilitisten ayirt edilmesi ve biyopsi i¢in ultra-
sonografi de ¢ok yararlidir.

Kronik otitis: BT, otitis media, otitis interna ile neoplazilerini tanimlamada ve ameliyat endikasyonunu belirleme-
de yeterlidir. MRG, lezyonun yerini ve kapsamini karakterize etmede ¢ok etkilidir.

Spinal lezyonlar: Lezyonun omuriligin hangi segmentinde tam olarak lokalize oldugunun saptanamadigi olgular-
da, kullaniimasi gereken ilk prosediirler genellikle miyelografi ve elektrodiagnostik tekniklerdir. Ancak, nedenin
intervertebral disk protriizyonu veya bir omurilik timoriinden kaynaklanabilece@i durumlarda, MRG en iyi goriin-
tlileme segenegidir. Omuriligin diger hastaliklari da en iyi MRG ile goriintiilenebilir, ¢iinkii BT kemik sinirlarini
tanimlayabilir, ancak omurilik igcindeki hastaliklar hakkinda daha az ayrinti verir ve omurilik basisina neden olan
lezyonlarin saptanmasi i¢in MRG'den daha az duyarlidir. MRG neoplazi, disk herniasyonu ve embolik lezyonlarin
tanimlanmasi ve birbirinden ayirt edilmesinde ¢ok hassastir. Lumbosakral dejenerasyon olgularinda, ameliyatin
endike olup olmadigi belirlenebilir.

Chiari benzeri Malformasyon ve Siringomyeli: MRG, beyin omurilik sivisi (BOS) ile hiicre digi siviyi ayirt ederek
hastali§in gercek ciddiyetini gormenin tek yoludur. Radyografi (rontgen) veya BT taramasi bu farkliliklari gostere-
mez, bu nedenle tani, sagaltim ve prognoza yardimci olamazlar.

Columna vertebralis patolojilerinde hangi goriintiilii tani yontemini tercih etmeliyim?
 Vertebral kiriklar ve spondilozis tanisi igin BT,
»  Akut disk protriizyonlarinda hizli sonug alindigi igin BT ya da ilk basamak olarak BT,

» Neoplazi, disk herniasyonu ve embolik lezyonlarin tanimlanmasi ve birbirinden ayirt edilmesinde ¢ok hassas
goriintiileme igcin MRG,

 Lateralize disk herniasyonu ve sinir kokii timorlerinin tanisinda MRG veya BT,

26



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

* Multiple miyeloma ve meningeal karsinom tanisinda MRG veya BT miyelografi,

* Yumusak doku lezyonlari, mediiller kemigin etkilendigi osteosarkomlar, servikal myelopati ve epidural apse-
lerde MRG,

» Servikal veya lumbal disk hastaliklarinda BT veya MRG tercih edilecek goriintiileme teknigidir.

Unilateral alt motor hastaliklar: MRG lateralize disk herniasyonu ve sinir kokii tumaorlerinin tanisinda ¢ok duyar-
hdir. BT, Dachshunds gibi kondrodistrofik kopeklerde akut disk ekstriizyonlarinin saptanmasinda yeteri derecede
hassastir ve bazen bu popiilasyonda ilk basamak test olarak kullanilir, ¢iinkii MRG'den ¢ok daha hizlidir, ancak
diger durumlarda, MRG ilk goriintiileme segenegidir.

Dirsek displazisi: BT, proc. coronoideus kiriklarini tanimlamak igin gok yararlidir. Ozellikle 3 boyutlu gériintiileme
ile lezyonun sinirlari ve tani konmasi ¢ok daha net olarak yapilabilmektedir.

Gapraz bag rupturu: Ameliyattan once parsiyel ya da total ¢capraz bag hasarinin dogrulanmasi istemi igin MRG
altin standarttir. Meniskiis yirtiklari da MRG ile goriilebilir.

Omuz topalhigi: Giiniimiizde, bisipital tenosinovit, supraspinatoz lezyonlar veya OCD'yi degerlendirmek igin rad-
yografi ve ultrasonografi degerlendirmesinin kombinasyonu endikedir. Ancak BT ile kontrast artrografi, eklem ki-
kirdaginin biitiinliigii hakkinda giivenilir bilgi saglayan kikirdak goriintiileme igin kullaniimaktadir. BT artrografisi,
iyotlu kontrastin eklem ici uygulamasini takiben ince kesitli BT degerlendirmesinden olusur. Ancak giinimiizde
omuz eklemini etkileyen tiim lezyonlarin goriintiilenmesi ve tanisi icin MRG kullanimi giderek yayginlagmaktadir.

Kalga topalligi: Displazik hastalarin degerlendirmesinde popiiler olarak radyografi kullanilmaktadir. Kalga displa-
zisinin BT ve MRG ile kesitsel goriintiilemesi, asetabular lezyonun saptanmasini ve karakterizasyonunu belir-
leyerek sagaltim plani icin ek morfolojik bilgiler saglar. MRG ile ayrica eklem kapsiilii ve iligkili yumusak doku
hasari, kalga eklemi kikirdag, labrum ve ligamentum teres iliskili olasi hasar agisindan degerlendirme yapilir.
Legg-Calve-Perthes Hastali§i (LCPD) ya da avaskiiler nekroz bulgulu hastalarda BT, LCPD'nin erken tanisi, evre-
lendirilmesi ve sagaltim planlamasi igin radyografiden daha listiin hassasiyete sahiptir. Kalga displazisi LCPD ve
ornegin kalga cikigi olgularinda kalga eklemini olusturan ve gevreleyen yumusak doku lezyonlarinin saptanmasi
icin MRG idealdir.

Toraks: BT, pulmoner metastazi tanimlamak igin radyografiden daha duyarlidir. Viicut duvarindaki ve mediastinal
kitlelerde operasyon veya radyoterapi planlamasinda da yararlidir. MRG, karmasik goriintiileme teknigi olmasi-
na ragmen goriintiileme solunum nedeniyle gogiis kafesinin dogal hareketleri ile sinirlidir. Genel olarak torasik
hastalik icin ve ozellikle akcigerler igin, BT tercih edilir, ¢linkii solunum ve kalp hareketleri gogiis kafesinde MRG
alimini karmasiklastinr, akcigerlerdeki hava zayif bir sinyal olusturur ve bir dizi artefakt goriintii kalitesini bozar.
BT taramalari ile akciger parankimi yiiksek ¢oziiniirliikli ve kisa stirede goriintiilenmektedir.

Abdomen: Ultrasonografi, hayvanlarda on taniigin goriintiileme yontemi olarak benimsenmektedir. Ancak yabanci
cisimlerin goriintiilenmesi basta olmak iizere, karin ici tiim lezyonlarin (tiimoral olugumlar, bobrek-mesane tas-
lari vb) saptanmasi igin radyografiye gore BT gdriintiileme idealdir. MRG ile de tiim karin i¢i organlar patolojileri
yoniinden incelenmektedir. Gerek BT gerekse MR gdriintiilemeler abdominal cerrahi girisimi planlamaya, kolay-
lastirmaya ve ameliyat siiresini en aza indirmeye yardimci olacaktir.
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Advanced Imaging in Veterinary Medicine; What is Magnetic Resonance?
What is Computed Tomography? What are the indications?

Zafer Okumus

¥ Veterinary Radiology Center-Istanbul

As with human medicine, advances in imaging techniques have dramatically increased our ability to quickly
identify the cause of various diseases in pets. Today, digital X-rays and ultrasound are used in many Veterinary
Clinics and Animal Hospital routines, and in cases where these two techniques are insufficient or diagnosis
confirmation is required, Computed Tomography (CT) and/or Magnetic Resonance Imaging (MRI) are used to
diagnose the disease.

Veterinary medicine is constantly evolving and accessible CT-MR imaging centers are opening up. CT-MR imaging
can provide valuable information in most cases that cannot be obtained with ultrasound and radiography. It is
important for veterinarians to know the indications for CT-MR imaging, so that the correct region and correct
forward imaging technique can be optimally used for diagnosis in cases.

Pets show symptoms depending on the process of the disease and more often the location of the disease. Howe-
ver, a brain tumor, stroke or infection in the same region of the brain causes very similar clinical findings neuro-
logically. In such cases, the cause of the disease cannot be determined by clinical examination alone, and advan-
ced imaging techniques are often required for accurate diagnosis. Quality CT and/or MR imaging is essential to
fully define a lesion and its interaction with surrounding tissue. Quality images are also “technical drawings” that
give very valuable information for the surgical technique which surgeon will choose, thanks to the correct images
of the problem before the operation .

The CT and/or MR imaging procedure that you deem necessary for your diagnosis and/or treatment protocol in
your patients is an easy 3-step procedure.

 Veterinarian/s/ performed examination in Clinics or Animal Hospitals ,

« CTand/or MR imaging performed under anesthesia in accordance with your clinical examination, laboratory
and imaging findings and your preliminary diagnosis,

 The third and final stage is the delivery of the patient’s CT and / or MR images and the evaluation report
signed by the Specialist Veterinarian.

MAGNETIC RESONANCE IMAGING (MRI)

MRI is used with increasing frequency in Veterinary Medicine because of its ability to produce high-contrast,
anatomically detailed images. Unlike radiography and CT, which use attenuation of an x-ray beam to create an
image, techniques using Magnetic Resonance (MR) do not reflect changes in tissue density. Instead, MR uses the
electromagnetic signal emitted from protons in different tissues.

Images produced with MRI are similar to CT, but MRI provides greater detail and clarity in soft tissues such as
the brain, spinal cord, tendons, and ligaments . This extra detail is crucial for identifying subtle neurological
abnormalities and clearly distinguishing normal tissue from abnormal tissue, especially prior to surgery. MRI
provides additional diagnostic and prognostic information in the evaluation of many different neurological
diseases, including traumatic brain injury, hemorrhagic disorders, stroke, hypoxic-anoxic injury, neoplasms,
and neurodegenerative diseases.

Although MRI has traditionally been used to diagnose various diseases affecting the central nervous system,
clinical applications of MRI have expanded significantly in recent years. MRI is now used for diagnosis in areas
such as nasal neoplasia, eye and orbital diseases, and musculoskeletal diseases, including shoulder osteo-
chondrosis, canine elbow dysplasia, and cranial cruciate ligament injuries. Magnetic Resonance Angiography
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(MRA) allows noninvasive demonstration of vascular malformations such as fistulas, aneurysms, and thrombi,
and the precise anatomical location of portosystemic shunts.

To prevent artifacts, X-rays should be taken prior to MRI to detect metallic material (metal implants, staples, ID
chips, etc.) that may be present in the subcutaneous and other structures. General anesthesia is applied to keep
the patients still during the study and the experienced team follows the patient throughout the procedure. In
some cases, a contrast agent with paramagnetic properties (gadolinium) is injected into the patient’s bloodstre-
am to improve the visibility of the identified structures.

Although there is no information about its use in any period of pregnancy and that it is recommended to use MRI
as an alternative to CT, as a rule, MRl is not performed in the first trimester of pregnancy without the approval of
the Veterinarian.

COMPUTERIZED TOMOGRAPHY (CT)

Computed Tomography (CT) is a specialized method of radiography in which a computer is used to create highly
detailed cross-sectional images of a part of the body. In conventional radiography, the X-ray tube remains stati-
onary while an image is formed. In CT, the X-ray tube rotates around the patient and creates sections. CT is par-
ticularly good at evaluating vertebral lesions such as bone (fractures, infections, tumors) and calcified discs.

Neurological CT scans can be used to diagnose fractures, deformities, diseases or degenerative lesions. Quality
CT and/or MRI imaging is required to fully define a lesion and its interaction with surrounding tissue.

A CT scan for pets is the same as for humans in terms of the machinery, equipment, and shooting techniques
used. The only difference in the procedure is that most pets are anesthetized to remain completely still throu-
ghout the scan.

CT scanning is an ideal method for detecting abnormalities in the body and planning medical or operative tre-
atment. When the patient has a tumor and the surgeon needs to know its exact location and relationship to
neighboring structures, as in the case of liver or lung tumors, CT scanning will help to plan and facilitate the sur-
gical approach and minimize operative time. Again, lung scanning with CT scanning provides information on the
location and size of lung lesions, and helps veterinarians identify lung metastases of various cancers they detect
to be present elsewhere in the body. CT scans provide our Veterinarians with vital information for understanding
the extent of canine and feline cancers and for treatment planning.

CT is also widely used for the evaluation of nasal system diseases. In cats and dogs with chronic nasal disc-
harge, all nasal/cranial CT scans under anesthesia provide definitive diagnosis and treatment protocol for the
patient. In CT, contrast agents (lodine, Barium) containing elements with higher atomic numbers than the sur-
rounding tissue are used to detect especially circulatory and digestive system lesions.

CT also helps Veterinarians to identify orthopedic abnormalities such as elbow and hip dysplasia in detail and to
plan corrective procedures. In multiple trauma cases where more than one organ and system is damaged, it provi-
des veterinarians with more detailed information about the severity and complexity of the injuries and facilitates
the determination of the definitive treatment strategy.

CT scans are unfortunately not ideal for neurology patients. With some exceptions, such as bone tissue damage,
which is used to assist in the planning of surgical stabilization of the vertebrae, the use of CT scans in brain and
spinal cord diseases is not widely used because MRI performs much better in neurological cases.

Although it is claimed that the short scanning time provided by the latest technology CT devices, the reduced
radiation doses and the proven side effects of radiation on the fetus during pregnancy are claimed, as a rule, CT
scanning is not performed in the first trimester of pregnancy.

CT & MRI, WHICH TECHNIQUE SHOULD | PREFER?

It is controversial which of the CT or MR techniques is better. The common belief is that CT is better for imaging
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bones, while MRI techniques are better for imaging soft tissues. Few comparative studies exist on this topic
in veterinary medicine, and their results are short-lived, as both technologies continue to rapidly improve their
imaging capabilities.

Seizures or Central Nervous System findings: MRI is preferred for brain imaging in all internal diseases that ca-
use seizures in your patient . Contrast in MRl is used to increase the recognition of neoplastic and inflammatory
lesions. MRI provides much more information about prognosis and operative or radiotherapy options than CT. So-
metimes CT-guided biopsy or recheck scans may be required for diagnosis.

Skull trauma: Because of the risk of acute intracranial hemorrhage, CT is preferred within the first 24 hours af-
ter trauma due to the short imaging time . After this period, MRI is performed as the vital risk due to soft tissue
lesions decreases.

Nasal lesions: Both MRI and CT give very good results in imaging the nasal cavity for the diagnosis of neoplasia
and rhinitis. Both can determine lesion size and evaluate cribriformic lesions. CT is mostly preferred because of
its cost and its ability to evaluate bony structures precisely. However, MRI provides a much more detailed image
in this region as well.

Soft tissue neoplasms: Cross-sectional imaging is very important for determining the extent of the disease and
surgical planning, especially in soft tissue sarcoma cases. MRI is the most preferred method, but contrast-en-
hanced CT is also highly effective.

Ocular and orbital masses: MRI is indicated for precise visualization of mass dimensions and determination of
intracranial involvement. Ultrasonography for biopsy and differentiation of neoplasia from cellulitis is also very
useful in the initial evaluation of these cases.

Chronic otitis: CT is sufficient to define otitis media, otitis interna and neoplasms and to determine the indication
for surgery. MRl is very effective in characterizing the location and extent of the lesion.

Spinal lesions: Myelography and electrodiagnostic techniques are usually the first procedures to be used in ca-
ses where the lesion cannot be determined exactly in which segment of the spinal cord. However, where the ca-
use may be due to intervertebral disc protrusion or a spinal cord tumor, MRI is the best imaging option. Other
diseases of the spinal cord can also be imaged best with MRI because CT can define bony boundaries, but gives
less detail about diseases within the spinal cord and is less sensitive than MRI for detecting lesions that cause
spinal cord compression. MRI is very sensitive in identifying and distinguishing neoplasia, disc herniation and
embolic lesions from each other. In cases of lumbosacral degeneration, it can be determined whether surgery is
indicated.

Chiari-like Malformation and Syringomyelia: MRl is the only way to see the true severity of the disease by distin-
guishing between cerebrospinal fluid (CSF) and extracellular fluid. Radiography (X-ray) or CT scan cannot show
these differences, so they cannot help diagnosis, treatment and prognosis.

Which visual diagnosis method should I prefer in columna vertebralis pathologies?

» CT for the diagnosis of vertebral fractures and spondylosis,

» CTor CT as the first step, as rapid results are obtained in acute disc protrusions,

*  MRI for very precise imaging to identify and differentiate neoplasia, disc herniation and embolic lesions,
* MRl or CT in the diagnosis of lateralized disc herniation and nerve root tumors,

* MRl or CT myelography in the diagnosis of multiple myeloma and meningeal carcinoma,

* MRl in soft tissue lesions, osteosarcomas in which the medullary bone is affected, cervical myelopathy and
epidural abscesses,

« CTor MRl is the imaging technique of choice in cervical or lumbar disc diseases.
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Unilateral lower motor diseases: MRI is very sensitive in the diagnosis of lateralized disc herniation and nerve
root tumors. CT is sufficiently sensitive to detect acute disc extrusions in chondrodystrophic dogs such as Da-
chshunds and is sometimes used as a first-line test in this population because it is much faster than MRI, but in
other cases, MRl is the first imaging option.

Elbow dysplasia: CT is very useful for identifying proc. coronoideus fractures. Especially with 3D imaging, the
boundaries of the lesion and diagnosis can be made much more clearly.

Cruciate ligament rupture: MRl is the gold standard for confirmation of partial or total cruciate ligament damage
before surgery. Meniscal tears can also be seen with MRI.

Shoulder lameness: The combination of radiography and ultrasonography evaluation is currently indicated to
evaluate for bicipital tenosynovitis, supraspinatous lesions, or OCD. However, contrast arthrography with CT is
used for cartilage imaging, which provides reliable information about the integrity of the articular cartilage. CT
arthrography consists of intra-articular application of iodinated contrast followed by thin-slice CT evaluation. To-
day, however, the use of MRI is becoming increasingly common for the imaging and diagnosis of all lesions
affecting the shoulder joint .

Hip lameness: Radiography is popularly used in the evaluation of dysplasia patients. Cross-sectional imaging of
hip dysplasia with CT and MRI provides additional morphological information for the treatment plan by determi-
ning the detection and characterization of the acetabular lesion. MRI is also used to evaluate joint capsule and
associated soft tissue damage, possible damage related to hip joint cartilage, labrum and ligamentum teres. In
patients with Legg-Calve-Perthes Disease (LCPD) or avascular necrosis, CT has superior sensitivity than radiog-
raphy for early diagnosis, staging and treatment planning of LCPD. MRl is ideal for detecting soft tissue lesions
forming and surrounding the hip joint in cases of hip dysplasia LCPD and, for example, hip dislocation.

Thorax: CT is more sensitive than radiography to identify pulmonary metastases. It is also useful in planning
surgery or radiotherapy in body wall and mediastinal masses. Although MRI is a complex imaging technique,
imaging is limited to natural movements of the thorax due to breathing. For thoracic disease in general, and the
lungs in particular, CT is preferred because respiratory and cardiac motions complicate MRI acquisition in the
thorax, air in the lungs produces a weak signal, and a host of artifacts degrade image quality. With CT scans, the
lung parenchyma is visualized with high resolution and in a short time.

Abdomen: Ultrasonography is adopted as an imaging method for preliminary diagnosis in animals. However, CT
imaging is ideal compared to radiography for the detection of all intra-abdominal lesions (tumoral formations,
kidney-bladder stones, etc.), especially the imaging of foreign bodies. With MRI, all intra-abdominal organs are
examined in terms of pathologies. Both CT and MR imaging will help to plan and facilitate the abdominal surgical
intervention and to minimize the operation time.

Translator: Ugur Ergun TUNCAY
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Olgular ve Bulgularla BT ve MR
Zafer Okumus

Veteriner Radyoloji Merkezi-istanbul

BiLGISAYARLI TOMOGRAFi'DE PENCERELER

BT goriintiisi, dijitaldir ve sayisal verilerden olusur. Sayi arali§i, Pencere Genisli§i (WW) olarak adlandirilir. Arali-
gin merkezi Pencere Diizeyi'dir (WL). WW ve WL ayarlanabilir ve goriintii kontrasti ve parlakli§ini degistirilebilir.
WW ve WLyi degistirme islemi, Pencereleme olarak adlandirilir. Pencereleme, hastanin anatomisi ve herhangi bir
patolojisinin yorumlamasinda dnemli bir etkiye sahiptir. Bu nedenle, goriintii yorumlamadan once BT ¢aligmalari
uygun sekilde pencerelenmelidir. Pencereleme Hounsfield iiniteleri (HU) skalast ile yapilir. Bir nesne ne kadar yo-
gun olursa HU degeri o kadar yiiksek olur. HU 6lgeginde bazi 6nemli degerler kompakt kemik +1000 HU (BEYAZ),
hafif kalsifikasyon +150 HU, yumusak doku +50 HU, su 0 HU, yag -100 HU, hava -1000 HU (SiYAH)'dir.

PENCERELEME AYARLARI - PENCERE GENiSLiGi & PENCERE DUZEYi

Pencere Genisligi-WW kontrasti kontrol eder. Genis pencere genisligi, genis bir gri tonlama vardir ve siyahtan
beyaza gegis daha uzun siirer. En ¢ok akut olgular ve farkh zayiflama degerlerinin oldugu alanlarda (hava ve
damar igeren akcigerler veya kortikal doku) 400-2000 HU olarak kullanilir. Dar bir pencere genisligi, siyahtan
beyaza gecis ¢ok daha hizli gergeklesir, yumusak doku gibi benzer zayiflama alanlari incelenirken 50-350 HU
araliginda kullanihr.

Pencere Diizeyi-WL parlakhg: kontrol eder. Gri tonlama araliginin merkezi (Window Center-WC), pencere diizeyi
olarak adlandirilir. Pencere seviyesi diistiriildigtinde BT goriintlisi daha parlak olacaktir ve bunun tersi de gecer-
lidir.

WW ayarlarini, ilgilenilen yapilarin diizgiin sekilde goriintiilenmesi igin ayarlamak onemlidir. Gereksiz derecede
genig bir WW araliginin dahil edilmesi, zayiflamadaki farklilklar arasinda ayrim yapma yetenegini azaltabilir.
Goriintiilenen alan abdomen ise, anatomik alanda bulunan gesitli dokulari ve yogunluklari diizgiin bir sekilde
goriintiilemek igin genis bir WW'yi dahil etmek onemlidir. Abdomen goriintiilemesinin yagd, kemik, hava ve sivi
icermesi yaygindir.

Gorlintiilenen alan benzer yogunlukta yapilar igeriyorsa, benzer zayiflamaya sahip yapilar arasindaki farklari diiz-
giin bir sekilde goriintiilemek icin dar bir WW kullaniimahdir. Gogu durumda bir goriintiiniin en iyi kontrasti, orta
diizey bir WW ayariyla saglanir. Bu ayarlama, gogu yapinin ve gri golgelerin goriintiilenmesine izin verecektir.

BT incelenmesinde, goriintiileyicide hizli ve pratik bir sekilde kullanilan “standart” pencere ayarlari bulunur. BT
taramalari okumak icin bazi standart pencere ayarlari;; KEMIK W: 2000 L: 300-500, SINUS W: 4000 L: 40, AKCiGER
W: 1500-2000 L: -600, ABDOMINAL-YUMUSAK DOKU W: 350-400 L: 50-40, BEYiN W: 70-80 L: 30-40, KARACIGER
W: 150-160 L: 30-60, MEDIASTINAL W: 350-500 L: 50, FELG (inme) W: 30-40 L: 30-40, ANJIOGRAFi W: 600 L:
170, seklindedir. Degerlendirmede 6rnegin, beyin penceresi W:80 L:40 olarak kullaniliyorsa, +80'in tizerindeki tim
degerler beyaz, 0'in altindaki tiim degerler siyah olacaktir.

Pencere Genisligini Ayarlarken, Pencere genisligini artirmak goriintiiniin kontrastini AZALTIR. Pencerenin ge-
nisligi arttikga belirli bir HU birimini temsil eden grinin golgesini degistirmek icin yogunlukta daha biiyiik bir
dedgisiklik gerekecektir. Bu, daha fazla yapi benzer goriineceginden (farkli yogunluklara sahip olmasina ragmen)
kontrast kaybina neden olur. Pencere genisligini azaltmak ise goriintiiniin kontrastini ARTIRIR. Pencerenin ge-
nisligi azaldik¢a, yogunluktaki daha kiigiik bir degisiklik, caligsma goriintiilerinde renk degisikligine neden olacak-
tir. Bu, yogunluga yakin yapilar kendilerine atanan farkh gri/beyaz/siyah tonlarina sahip olacagindan, kontrasti
artiracaktir.
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Pencere Diizeyini Ayarlarken, Pencere diizeyini artirmak goriintiiniin parlakligini AZALTIR. Pencere diizeyi art-
tikga goriintii koyulasir. Bunun nedeni, diizey arttik¢a yogunlugun beyaz olarak temsil edilebilmesi igin daha yiik-
sek HU degerlerine ihtiya¢ duyulmasidir. Pencere diizeyini azaltmak ise goriintiiniin parlakhgini ARTIRIR. Pen-
cere seviyesi arttikga goriintli daha da koyulasacaktir. Bunun nedeni, diizey azaldikga yogunlugun beyaz olarak
temsil edilebilmesi icin daha diisiik HU degerlerinin gerekli olmasidir.

MR SEKANSLARI (DIZILERI)
TEMEL SPIN EKO (SE) DiZILERI

Bu sekanslar, en temel ve ayni zamanda en sik kullanilan MRI dizileri olan T1-W, T2-W ve proton yogunlugu
(PD) agirhklandirmasini igerir. Her SE dizisi, 90°'lik bir RF darbesi ile baslar, ardindan ilk 90°’lik darbe ile sinyalin
iiretilmesi (yanki) arasinda tam olarak uygulanan 180°’lik bir darbe izler. 180°lik darbe, harici manyetik alan ho-
mojensizliklerini ortadan kaldirmak igin uygulanir. Tek bir proton uyarimi epizodu sirasinda liretilen MR sinyali bir
goriintii olusturmak icin gok kiiglik oldugundan islem yeterli veri toplanana kadar birgok kez tekrarlanir. 90°'lik
darbe ile eko arasindaki siireye “eko siiresi” (TE) ve ardisik 90°'lik darbeler arasindaki siireye “tekrar siiresi”
(TR) denir.

T1-AGIRLIKLANDIRMA (T1-W): Dokular arasindaki T1 gevsemesindeki farkliliklari maksimize etmek icin kisa bir
TR segilir. Bu, T2 etkilerini en aza indirmek icin kisa bir TE ile birlestirilir. Bu sekansta yagin kisa bir T1 gevseme
siiresi vardir ve hiperintenstir, sivi ise uzun bir T1 gevseme siiresine sahiptir ve hipointens goriiniir. Yumusak
dokular biraz degisken, orta T1 gevseme siirelerine sahiptir ve orta yogunluktadir. Uygulanan paramanyetik kont-
rast ajanlarinin alinmasindan sonra, fizyolojik olarak kontrasti artiran dokular (6rnegin hipofiz bezi) ve kontrasti
artiran patolojik lezyonlar (6rnegin belirli beyin tiimorleri) hiperintenstir.

T2-AGIRLIKLANDIRMA (T2-W): Geleneksel T2-W SE dizileri biiyiik lciide daha kisa hizli spin eko (FSE) veya ek
darbelerin uygulandigi turbo spin eko (TSE) dizileri ile degistirildiginden, giiniimiiziin T2-AG MRG'sinde yag tipik
olarak hiperintens goriinmektedir. Bir T2-W dizisi bir “patoloji” taramasi olarak kabul edilebilir, ¢iinkii anormal
sivi koleksiyonlari ve anormal artmis sivi icerigine sahip dokular (“sulu doku”, rnegin ddem, inflamasyon, neop-
lazi) normal dokulara kiyasla hiperintens gdriinecektir.

PROTON YOGUNLUK AGIRLIGI (PD-W): PD-W, gériintii kontrasti lizerindeki T1 ve T2 etkilerini en aza indirmek igin
kisa bir TE ile birlikte uzun bir TR segilerek elde edilir. PD-W gériintiileri mikemmel anatomik ayrinti ile karakteri-
ze edilir ve ortopedik goriintiilemede ¢ok faydalidir. Ayrica gri ve beyaz cevher arasinda iyi bir kontrast saglarlar
ve kiiciik hayvanlarin beyin goriintiilemesindeki degerleri sinirli olsa da, kanitlar dejeneratif beyin hastaligi olan
hastalarin degerlendirilmesinde yardimci olabilecegini diisiindiirmektedir.

MODIFiYE SPiN EKO (SE) DIZILERi

Bu diziler geleneksel SE ilkelerine dayanmaktadir, ancak belirli dokulardan gelen sinyali segici olarak bastirmak
(inversiyon kurtarma dizileri) veya veri alimini hizlandirmak igin (FSE veya TSE teknikleri ve tek atis teknikleri) ek
darbeler uygulanir.

INVERSIYON KURTARMA DIZILERI: Bunlar, ilk 180°'lik darbe (inversiyon darbesi) ile karakterize edilir. Bu 180°lik
darbe ile normal SE dizisinin baslamasi (inversiyon siiresi; Tl) arasinda gegen siireye bagl olarak, sivinin (sivi
zayiflatiimis inversiyon iyilesmesi; FLAIR) veya yagin (kisa tau inversiyon iyilesmesi; STIR) segici olarak baskilan-
masiyla sonuclanir.

FLAIR: Bir SE dizisinin baslatiimasindan onceki uzun bir T, sivinin segici olarak bastirilmasina izin verir. FLAIR
goriintiileri en yaygin olarak beyin goriintiileme i¢in kullanilsa da, bazen spinal lezyonlarin degerlendirilmesinde
yardimci olabilirler. T2-W FLAIR goriintiileri, T2 hiperintens lezyonlari karakterize etmede normal T2-W goriintiileri
ile birlikte kullanighdir. FLAIR kullanilarak saf sivi (beyin omurilik sivisi ve kistik lezyonlarda sivi) baskilanip hipo-
intens hale gelirken, kati lezyonlar hiperintens kalir. Ek olarak, bu sekans, sivi dolu bir ventrikiilii veya subaraknoid
boslugu cevreleyen kiigiik lezyonlarin belirginligini arttirir. Son olarak, FLAIR, gercek T2 hiperintens parankimal
lezyonlari, sivi dolu yapilarin ve beyin parankiminin ayni kesit kalinlijinda (hacim ortalamasi) dahil edilmesiyle
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olusturulan psodolezyonlardan ayirt etmede yardimci olur. Kontrast sonrasi T1-W FLAIR goriintiileri, kontrasti
artiran lezyonlarin tespitinde ¢ok hassastir ve geleneksel kontrast sonrasi T1-W SE goriintiilerine alternatif olarak
kullanilabilir.

STIR: Bir SE dizisinin baslatiimasindan dnceki kisa bir Tl, yagin segici olarak bastiriimasina izin verir. Bu sekans,
vertebral kanal, vertebra ve gevreleyen paraspinal dokulardaki patolojik T2 hiperintens lezyonlarin yagdan ayirt
edilmesine izin verdigi i¢in ortopedik ve spinal goriintilemede ¢ok degerlidir.

Hizh (FSE) veya turbo (TSE) spin eko teknikleri: Konvansiyonel SE goriintiilemede her TR sirasinda bir adet
180°'lik darbe uygulanir ve bir eko (sinyal) iretilir. FSE ve TSE'de, her TR sirasinda birden fazla 180°'lik darbe
uygulanir ve ¢oklu ekolar alinir, bu da goriinti kalitesinden 6diin vermeden tarama siiresinin azalmasina neden
olur. FSE/TSE teknikleri, esasen T2-W goriintiilemede geleneksel SE dizilerinin yerini almistir. Vertebral kanaldaki
hiperintens epidural yag, bitisik omurilik icindeki T2-hiperintens lezyonlari gizleyebileceginden ve kemik iligindeki
hiperintens yag, kafatasi veya vertebral lezyonlan gizleyebileceginden veya taklit edebileceginden, potansiyel
bir dezavantaj, T2-W FSE/TSE goriintiilerinde yagin giicli hiperintensitesidir. Bu dezavantaj, bir yag doygunlugu
teknigi eklenerek veya T2-W goriintiileri diger sekanslarla karsilastirarak kolayca telafi edilebilir.

Tek atig teknikleri: Bu ultra hizli teknikler, tek bir RF darbesi kullanarak tarama siiresini daha da azaltir. Ortaya
cikan goriintiiler ¢ok giiclii T2 kontrasti ile karakterize edilir ve en gok sivi dolu alanlarin goriintiilenmesinde fay-
dalidir. “Hizli beyin” MR goriintiileme, baslangigta hidrosefali olan gocuklari degerlendirmek icin BT taramasina
alternatif bir teknik olarak tanitildi. insanlardaki diger endikasyonlar arasinda makrosefali, Chiari malformas-
yonu, kafa ici kistler, lomber ponksiyon oncesi tarama, konjenital anomaliler icin tarama ve travma yer alir. Bu
diziler, spinal lezyonlari siniflandirmak, onemli intervertebral disk herniasyon bolgelerini belirlemek ve spinal su-
baraknoid kistleri teshis etmek igin kullanilabilen miyelografik etkileri nedeniyle spinal goriintiileme igin Veteriner
Hekimliginde popiilerlik kazanmistir.

GRADYAN GERi GAGRILAN EKO (GRE)

Son yillarda, konvansiyonel, kararli durum, tutarli, tutarsiz (bozuk), kararli durum igermeyen presesyon, dengeli,
hizli, tek atis ve ekoplanar goriintiileme (EPI) dizileri dahil olmak iizere gok sayida GRE uygulamasi gelistirilmistir.
GRE dizileri alanindaki hizl gelisme, ¢ok sayida yeni ve gelismis MR goriintiileme uygulamalarina yol agmistir ve
tek tip bir isimlendirme sistemi bulunmamaktadir. Benzer GRE igin kullanilan ve saticiya 6zel adlar/kisaltmalar
“FISP” (Siemens), “GRASS” (GE), “FFE” (Philips), “Rephased SARGE” (Hitachi) ve “SSFP” (Toshiba) seklindedir.
Kiigiik hayvanlarda SSS'nin goriintiilenmesi igin agadi yukari rutin olarak kullanilan bazi GRE dizileri arasinda
T2*-W GRE, T1-W 3D GRE, 2D/3D hacimsel kazanim ve manyetik rezonans anjiyografi (MRA) bulunur.

T2*-W GRE dizisi: Gaz arayiizleri, yumusak doku mineralizasyonu, fibroz doku ve belirli kan bozunma driinleri
(6rn. methemoglobin), T2*-W gdriintiilerinde bir sinyal boslugu olarak goriinen manyetik alan homojensizliklerine
neden olur. T2*-W en yaygin olarak intrakraniyal veya spinal kanamayi tanimlamak ve onu diger lezyonlardan
ayirt etmek icin kullanilir. Ek endikasyonlar, intrakraniyal mineralizasyon (6rn. meningiomlarda) veya anormal gaz
ceplerinin (6rn. beyin apselerinde) tanimlanmasini igerebilir.

T1-W 3D GRE: Bu sekanslar, kontrast maddenin intravendz uygulamasindan sonra kiigiik yapilari (6rn. hipofiz
bezi veya kraniyal sinirler) degerlendirmek igin yararli olabilir, ¢linkii dilimler arasi bosluk olmadan ince dilimler
(< 1 mm) ve 3D veri kiimesinin ek diizlemlerde ¢ok diizlemli yeniden yapilandiriimasina izin verir.

2D/3D hacimsel kazanim: Bu diziler, sivi dolu yapilar ve gevreleyen dokular arasindaki yiiksek kontrast ile karak-
terize edilir ve i¢ kulak gibi kiiciik yapilarin degerlendiriimesinde faydal olabilir.

Manyetik Rezonans Anjiyografi (MRA): MRA teknikleri, akan kandaki doniislerden gelen sinyali artirarak ve/veya
cevredeki duragan dokulardan gelen sinyali baskilayarak vaskiiler kontrasti en (st diizeye ¢ikarir. Bu, kontrast
madde uygulamasi (dijital gtkarma MRA, faz kontrast MRA) olmadan gergeklestirilebilmesine ragmen, kontrastli
MRA (CE-MRA), gelismis goriintii kalitesi nedeniyle {istiin bir teknik olarak kabul edilir. Veteriner literatiiriinde
intrakraniyal vaskiiler anormallikler nadiren bildirilmesine ragmen insanlarda intrakraniyal dolagimin degerlen-
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dirilmesi, anevrizmalar, arteriyel ve venoz steno-tikayici hastaliklar, inflamatuar arter hastaliklari ve konjenital
vaskiiler anormallikler gibi ¢esitli anormalliklerin tani ve prognozunda degerli bilgiler saglar.

FONKSIYONEL GORUNTULEME

Difiizyon Agirlikh Goriintiileme (DWI): Difiizyon, molekiillerin dokulardaki hareketini tanimlar. Bu siireg, fizyolojik
sinirlarin (hiicre zarlari vb.) varligi nedeniyle “goriiniir difiizyon” olarak adlandinilir. insan ve Veteriner Hekimligin-
de DAG en yaygin olarak iskemik inme tanisinda kullanilir. Akut serebral iskemide, hiicre zari iyon pompasinin ba-
sanisizhgina sekonder olarak sinirli difiizyon ve ardindan sitotoksik édem olusur. insanlarda DAG ayni zamanda
iyi huylu ve koti huylu lezyonlari ayirt etmek ve neoplaziyi 6dem veya enfarktiisten ayirt etmek igin de kullanilr.
Hayvanlarda yapilan bazi ilk galigmalar umut verici sonuglar vermis olsa da, DAG'nin akut inme digindaki noro-
lojik bozukluklarin tanisindaki degderi heniiz belirlenmemistir. Difiizyon tensor goriintiileme (DTI), beyaz cevher
yollarini haritalamak igin giicli ¢ok yonlii gradyanlan kullanan 6zel bir DWI teknigidir. Kopeklerde bu teknigin
uygulanmasiyla beyaz cevher lezyonlarinin tanisi ve cerrahi planlamasi kolaylastirabilir.

Perfiizyon Agirlikh Goriintiileme (PWI): Perfiizyon goriintiileme, difiizyon ve perfiizyon anormallikleri arasindaki
farkin iskemik penumbranin 6lgimiinii sagladi§i akut iskemik inme hastalarinda DWI ile birlikte siklikla kullanilir.
Diger potansiyel uygulamalar, metabolik aktiviteye dayali olarak timor malignitesinin ve vaskiiler organlarin doku
canhh@inin degerlendirilmesini igerir.

Fonksiyonel MR Goriintiileme (fMRI): Bu, belirli aktiviteler sirasinda veya uyarimi takiben beyin aktivitesinin de-
gerlendirilmesine izin veren, insan tibbinda hizla gelisen bir alandir. Sonug; belirli bir aktivite sirasinda veya belirli
bir uyaran sonrasinda islevsel beyin alanlarinin bir haritasidir. Ne yazik ki immobilizasyon veya genel anestezi
gerekliligi nedeniyle, Veteriner Hekimligi hastalarinda bu teknigin uygulanmasi sinirlidir.

Manyetik Rezonans Spektroskopisi (MRS): MRS, belirli metabolitlerden gelen sinyalleri kaydederek doku kim-
yasini dlgmek igin kullanilan bir yontemdir. in vivo MRS en yaygin olarak hidrojen protonlari (1H [proton] spekt-
roskopisi) kullanilarak gergeklestirilir. Bu teknik kullanilarak diger metabolitler kaydedilebilse de, proton spekt-
roskopisi, yiksek sinyal-giiriiltii orani ve geleneksel MR goriintiileme protokollerine eklenebildigi icin nispeten
kisa bir inceleme siiresi avantajina sahiptir. Norogoriintiilemedeki uygulamalari, timorler, metabolik bozukluklar,
inflamatuar ve norodejeneratif hastaliklarda meydana gelen biyokimyasal degisikliklerin izlenmesini igerir. Tek-
nolojide daha yiiksek direngli miknatis kullaniminin artmasi ile MRS, klinik Veteriner tibbinda giderek popiilerlik
kazanmaktadir.

35



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

CT and MRI with Cases and Findings
Zafer Okumus

Veterinary Radiology Center-Istanbul

WINDOWS IN COMPUTERIZED TOMOGRAPHY

The CT image is digital and consists of numerical data. The number range is called Window Width (WW). The
center of the range is the Window Level (WL). WW and WL can be adjusted and image contrast and brightness
can be changed. The process of replacing WW and WL is called Windowing . Windowing has a significant im-
pact on the interpretation of the patient’s anatomy and any pathology. Therefore, CT studies should be properly
windowed before image interpretation. Windowing is done with the Hounsfield units (HU) scale. The denser an
object, the higher the HU value. Some important values on the HU scale are compact bone +1000 HU (WHITE),
light calcification +150 HU, soft tissue +50 HU, water 0 HU, fat -100 HU, air -1000 HU (BLACK).

WINDOW SETTINGS - WINDOW WIDTH & WINDOW LEVEL

Window Width-WW controls the contrast. It has a large window width, a large grayscale, and takes longer to
transition from black to white. It is mostly used in acute cases and in areas with different attenuation values
(lungs or cortical tissue containing air and vessels) as 400-2000 HU. A narrow window width, the transition from
black to white is much faster, it is used in the range of 50-350 HU when examining similar weakening areas such
as soft tissue.

Window Level-WL controls the brightness. The center of the grayscale range (Window Center-WC) is called the
window level. The CT image will be brighter when the window level is lowered and vice versa.

It is important to adjust the WW settings so that structures of interest are displayed properly. Including an unne-
cessarily wide range of WW may reduce the ability to discriminate between differences in attenuation. If the area
being imaged is the abdomen, it is important to include a large WW to properly display the various tissues and
densities found in the anatomical area. It is common for abdominal imaging to include fat, bone, air, and fluid.

If the imaged area contains structures of similar density, a narrow WW should be used to properly display the
differences between structures with similar attenuation. In most cases, an image’s best contrast is achieved with
a medium WW setting. This adjustment will allow most structures and gray shadows to be displayed.

In the CT examination, the viewer has “standard” window settings that are used quickly and practically . Some
standard window settings for reading CT scans; BONE W: 2000 L: 300-500, SINUS W: 4000 L: 40, LUNG W: 1500-
2000 L:-600, ABDOMINAL-SOFT TISSUE W: 350-400 L: 50-40, BRAIN W: 70-80 L: 30-40, LIVER W: 150-160 L: 30-
60, MEDIASTINAL W: 350-500 L : 50, PARALYSIS (stroke) W: 30-40 L: 30-40, ANGIOGRAPHY W: 600 L: 170,
form. For example, if the brain window is used as W:80 L:40 in the evaluation, all values above +80 will be white
and all values below 0 will be black.

When Adjusting Window Width, increasing the Window width will decrease the contrast of the image. As the
width of the window increases, a greater change in intensity will be required to change the shade of gray that
represents a particular HU unit. This results in a loss of contrast as more structures will look similar (although
with different densities). Reducing the window width will INCREASE the contrast of the image . As the width of
the window decreases, a smaller change in intensity will cause a color change in the working images. This will
increase contrast as structures close to density will have different shades of gray/white/black assigned to them.

When Adjusting the Window Level, increasing the Window level REDUCES the brightness of the image. The hi-
gher the window level, the darker the image. This is because as the level increases, higher HU values are needed
to represent the density as white. Reducing the window level will increase the brightness of the image. The
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higher the window level, the darker the image will be. This is because as the level decreases, lower HU values are
required to represent the density as white.

MRI SEQUENCES (SERIES)
BASIC SPIN ECHO (SE) SERIES

These sequences include T1-W, T2-W, and proton density (PD) weighting , which are the most basic and also
the most commonly used MRI sequences . Each SE sequence starts with a 90° RF pulse, followed by a fully
applied 180° pulse between the first 90° pulse and the generation (echo) of the signal. A 180° pulse is applied to
eliminate external magnetic field inhomogeneities. Because the MR signal produced during a single episode of
proton stimulation is too small to form an image, the process is repeated multiple times until sufficient data is
collected. The time between 90° pulse and echo is called “echo time” (TE) and the time between successive 90°
pulses is called “repeat time” (TR) .

T1-WEIGHTING (T1-W): A short TR is chosen to maximize differences in T1 relaxation between tissues. This
is combined with a short TE to minimize T2 effects. In this sequence, fat has a short T1 relaxation time and
is hyperintense , while fluid has a long T1 relaxation time and appears hypointense . Soft tissues have slightly
variable, moderate T1 relaxation times and are of moderate intensity. After removal of administered paramagne-
tic contrast agents, tissues that increase physiological contrast (eg, the pituitary gland) and pathological lesions
that increase contrast (eg, certain brain tumors) are hyperintense.

T2-WEIGHTING (T2-W): Fat is typically hyperintense in today’s T2-AG MR, as traditional T2-W SE sequences
have been largely replaced by shorter fast spin echo (FSE) or turbo spin echo (TSE) sequences in which additio-
nal pulses are applied. it seems. A T2-W array can be considered a “pathology” scan because tissues with ab-
normal fluid collections and abnormally increased fluid content (“watery tissue”, eg, edema, inflammation, neop-
lasia) will appear hyperintense compared to normal tissues .

PROTON INTENSITY WEIGHT (PD-W): PD-W is achieved by choosing a long TR with a short TE to minimize the
effects of T1 and T2 on image contrast. PD-W images are characterized by excellent anatomical detail and are
very useful in orthopedic imaging. They also provide good contrast between gray and white matter, and although
their value in brain imaging of small animals is limited, evidence suggests they may be helpful in the evaluation
of patients with degenerative brain disease.

MODIFIED SPIN ECHO (SE) SERIES

These sequences are based on traditional SE principles, but additional pulses are applied to selectively suppress
the signal from certain tissues (inversion recovery sequences) or accelerate data acquisition (FSE or TSE tech-
niques and one-shot techniques).

INVERSION RESCUE SEQUENCES: These are characterized by the first 180° pulse (inversion pulse). This results
in selective suppression of fluid (fluid attenuated inversion recovery; FLAIR) or fat (short tau inversion recovery;
STIR) depending on the time between the 180° pulse and the onset of the normal SE sequence (inversion time;
TI).

FLAIR: A long TI prior to the initiation of an SE sequence allows for selective suppression of fluid. Although
FLAIR images are most commonly used for brain imaging, they can sometimes be helpful in evaluating spinal
lesions. T2-W FLAIR images are useful in combination with normal T2-W images to characterize T2 hyperinten-
se lesions. Using FLAIR, pure fluid (cerebrospinal fluid and fluid in cystic lesions) is suppressed and becomes
hypointense, while solid lesions remain hyperintense. In addition, this sequence enhances the prominence of
small lesions surrounding a fluid-filled ventricle or subarachnoid space. Finally, FLAIR helps to distinguish true T2
hyperintense parenchymal lesions from pseudolesions created by incorporating fluid-filled structures and brain
parenchyma at the same slice thickness (volume mean). Post-contrast T1-W FLAIR images are very sensitive in
detecting contrast-enhancing lesions and can be used as an alternative to conventional post-contrast T1-W SE
images.
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STIR: A short Tl prior to the initiation of an SE sequence allows for selective suppression of fat. This sequence
is invaluable in orthopedic and spinal imaging as it allows pathological T2 hyperintense lesions in the vertebral
canal, vertebrae, and surrounding paraspinal tissues to be distinguished from fat.

Fast (FSE) or turbo (TSE) spin echo techniques: In conventional SE imaging, a 180° pulse is applied during each
TR and an echo (signal) is produced. In FSE and TSE, multiple 180° pulses are applied and multiple echoes are
received during each TR, resulting in reduced scanning time without sacrificing image quality. FSE/TSE techniqu-
es have essentially replaced conventional SE sequences in T2-W imaging. A potential disadvantage is the strong
hyperintensity of fat on T2-W FSE/TSE images, as hyperintense epidural fat in the vertebral canal may hide T2-hy-
perintense lesions within the adjacent spinal cord, and hyperintense fat in the bone marrow may hide or mimic
skull or vertebral lesions. This disadvantage can be easily compensated by adding an oil saturation technique or
comparing T2-W images with other sequences.

Single shot techniques: These ultra-fast techniques further reduce scanning time using a single RF pulse. The
resulting images are characterized by very strong T2 contrast and are most useful for imaging fluid-filled are-
as. “Fast brain” MR imaging was initially introduced as an alternative technique to CT scanning to evaluate child-
ren with hydrocephalus. Other indications in humans include macrocephaly, Chiari malformation, intracranial
cysts, pre-lumbar puncture screening, screening for congenital anomalies, and trauma. These arrays have gained
popularity in Veterinary Medicine for spinal imaging because of their myelographic effects, which can be used to
classify spinal lesions, identify significant intervertebral disc herniation sites, and diagnose spinal subarachnoid
cysts.

GRADIAN RECALLED ECHO (GRE)

Numerous applications of GRE have been developed in recent years, including conventional, steady-state, con-
sistent, inconsistent (distorted), steady-state precession, balanced, rapid, single-shot, and echoplanar imaging
(EPI) arrays. Rapid development in the field of GRE arrays has led to many new and improved MR imaging app-
lications, and there is no uniform nomenclature. Vendor-specific names/abbreviations used for similar GRE are
“FISP” (Siemens), “GRASS” (GE), “FFE” (Philips), “Rephased SARGE" (Hitachi) and “SSFP” (Toshiba). Some GRE
sequences more or less routinely used for imaging the CNS in small animals include T2*-W GRE, T1-W 3D GRE,
2D/3D volumetric acquisition and magnetic resonance angiography (MRA).

T2*-W GRE array: Gas interfaces, soft tissue mineralization, fibrous tissue, and certain blood degradation pro-
ducts (eg methemoglobin) cause magnetic field inhomogeneities that appear as a signal gap on T2*-W ima-
ges. T2*-W is most commonly used to describe intracranial or spinal hemorrhage and to differentiate it from
other lesions. Additional indications may include identification of intracranial mineralization (eg in meningiomas)
or abnormal gas pockets (eg in brain abscesses).

T1-W 3D GRE: These sequences can be useful for evaluating small structures (eg, pituitary gland or cranial ner-
ves) after intravenous administration of contrast because thin slices (< T mm) with no interslice gap and the 3D
dataset are multi-planar in additional planes. Allows reconfiguration.

2D/3D volumetric acquisition: These arrays are characterized by high contrast between fluid-filled structures and
surrounding tissues and can be useful in evaluating small structures such as the inner ear.

Magnetic Resonance Angiography (MRA): MRA techniques maximize vascular contrast by increasing the signal
from turns in flowing blood and/or suppressing the signal from surrounding stationary tissues. Although this can
be accomplished without the application of contrast material (digital subtraction MRA, phase contrast MRA),
contrast-enhanced MRA (CE-MRA) is considered a superior technique due to its improved image quality. Althou-
gh intracranial vascular abnormalities are rarely reported in the veterinary literature, evaluation of intracranial
circulation in humans provides valuable information in the diagnosis and prognosis of various abnormalities
such as aneurysms, arterial and venous steno-occlusive diseases, inflammatory artery diseases, and congenital
vascular abnormalities.
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FUNCTIONAL IMAGING

Diffusion-Weighted Imaging (DWI): Diffusion describes the movement of molecules in tissues. This process is
called “visible diffusion” because of the presence of physiological boundaries (cell membranes, etc.) . In Human
and Veterinary Medicine, DWI is most commonly used in the diagnosis of ischemic stroke. In acute cerebral
ischemia, limited diffusion and subsequent cytotoxic edema occur secondary to failure of the cell membrane
ion pump. In humans, DAG is also used to distinguish between benign and malignant lesions and to differentiate
neoplasia from edema or infarction. Although some initial studies in animals have shown promising results, the
value of DWI in the diagnosis of neurological disorders other than acute stroke has yet to be established. Diffusi-
on tensor imaging (DTI) is a specialized DWI technique that uses strong multidirectional gradients to map white
matter pathways. Diagnosis of white matter lesions and surgical planning can be facilitated by the application
of this technique in dogs.

Perfusion-Weighted Imaging (PWI): Perfusion imaging is often used in conjunction with DWI in acute ischemic
stroke patients, where the difference between diffusion and perfusion abnormalities provides the measurement
of ischemic penumbra. Other potential applications include assessment of tumor malignancy and tissue viability
of vascular organs based on metabolic activity.

Functional MRI Imaging (fMRI): This is a rapidly evolving field in human medicine that allows assessment of
brain activity during or following certain activities. Conclusion; It is a map of functional brain areas during a parti-
cular activity or after a particular stimulus. Unfortunately, the application of this technique in Veterinary Medicine
patients is limited due to the necessity of immobilization or general anesthesia.

Magnetic Resonance Spectroscopy (MRS): MRS is a method used to measure tissue chemistry by recording
signals from certain metabolites. In vivo MRS is most commonly performed using hydrogen protons (1H [proton]
spectroscopy). While other metabolites can be recorded using this technique, proton spectroscopy has the ad-
vantage of a high signal-to-noise ratio and a relatively short examination time as it can be added to conventional
MR imaging protocols. Its applications in neuroimaging include monitoring biochemical changes that occur in
tumors, metabolic disorders, inflammatory and neurodegenerative diseases. With the increasing use of higher
resistance magnets in technology, MRS is gaining increasing popularity in clinical veterinary medicine.

Translator: Ugur Ergun TUNCAY
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Akut Abdomenli Hastanin Yonetimi

Theresa Fossum

\ Veteriner Cerrahi Profesorii, Arastirma ve Stratejik Girisimlerden Sorumlu Baskan Yardimcis,
Midwestern Universitesi, Glendale, AZ

Akut abdomen sikayeti ile bagvuran hayvanlarda altta yatan gesitli nedenler olabilir. Hizli tani ve tedavi, mortalite
ve morbiditeyi azaltmanin anahtaridir. Bu bolimde, akut abdomen ile bagvuran hayvanlarin ayrintili yonetimine
vaka tabanl bir yaklasim kullanilmistir.

PERITONIT

Herhangi bir yas, cinsiyet veya irktaki kdpek veya kedide peritonit gelisebilir. Ozellikle geng hayvanlarda delici
yabanci cisim yaralanmalari sonucunda ya da arag travmasi veya isirik yaralari gibi abdomendeki yaralanmalar
sonucunda agiga ¢ikar ve yaygin bir durumdur.

Kedi peritoniti ile ilgili yakin zamanda yapilan bir ¢alismada, etkilenen kedilerin medyan yasi li¢ yildi ve %74'li bes
yasin altindayd.

Anamnez genellikle spesifik degildir. Hayvan, travmatik olaydan sonra birkag giin boyunca hastalik belirtileri
gostermeyebilir. Mezenterikaviilsiyonlar genellikle yaralanmadan sonraki 5 ila 7 giin boyunca klinik peritonit
belirtilerine neden olmaz. Travmatik safra peritoniti olan hayvanlar, yaralanmadan sonra birka¢ hafta boyunca
asemptomatik olabilir. Onceki gastrointestinal cerrahi, dikislerdeki agilma sonucu etkilenen hayvanlarda yaygin
bir onemli bulgudur. Hayvanlarin cogu letarji, istahsizlik, kusma, ishal ve/veya karin agrisi tedavisi igin klinige
getirilir. Peritonitli kedilerde letarji, depresyon ve anoreksi, karin agrisi veya kusmadan daha sik goriilen belirtiler
olabilir. SEP’in Kklinik belirtileri belirsizdir ve spesifik degildir (6rn.istahsizlik, kusma, letarji, kilo kaybi, asites veya
bunlarin timi).

Not: Herhangi bir kisirlastinimamis disi kopek hastayi, piyometra acisindan degerlendirdiginizden emin olun.

Abdominal palpasyon, etkilenen kdpeklerde siklikla agriya neden olur. Agri lokalize olabilir; ancak, generalize agri
daha yaygindir ve hayvan palpasyon sirasinda siklikla karin bolgesini gerer veya “irkilir”. Septik peritonitli kedil-
erin, benzer sekilde etkilenen kdpeklere gore abdomen palpasyonunda agri kaniti gosterme olasili§i daha diisiik
olabilir. Kusma ve ishal goriilebilir. Yeterli sivi birikimi varsa abdominal distansiyon goriilebilir. Soluk mukoza
zarlar, uzamis kapillar dolum siireleri ve tasikardi, hayvanin sokta oldugunu gosterebilir. Dehidrasyon ve aritmiler
de olusabilir.

Kritik durumdaki hastalarin degerlendirilmesi genellikle zordur ¢iinkii dikkati dagitan yaralanmalar, obduntasyon,
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solunum veya kalp yetmezligi veya goriintiilemeyi zorlastiran diger dnemli patolojiler olabilir. Ultrasonografinin
genellikle daha yararl oldugu safra yolu yaralanmalari disinda, intraabdominal enfeksiyonlari olan insan hasta-
larda BT'nin en yararli tani testi oldugu belirlenmistir.

Peritonitli hayvanlardaki klasik radyografik bulgu, fokal veya generalize “buzlu cam” goriiniimii ile karakterize vis-
seral detay kaybidir. Bagirsak yolu hava veya sivi veya her ikisi ile birlikte genisleyebilir. i¢i bos bir organin yirtil-
masi ve bazen gaz iireten anaerobik bakterilerin neden oldugu enfeksiyon nedeniyle abdomende serbest hava
olusabilir. Lokalize peritonit, Pankreatitte sekonder gelisebilir ve duodenumun sabit ve yiikselmis goriinmesine
(“sentinelloop”) neden olabilir. Ultrasonografi, sivi birikimini lokalize etmek ve analiz igin bir numune elde etmeye
yardimci olmak igin yararlidir. Tanisal periton lavajindan 6nce abdomen radyografisi alinmali ve ultrasonogra-
fi yapilmalidir. Ultrasonografi ayrica kopeklerde abdomen ve ameliyat bolgesini dederlendirmek icin degerli bir
aragtir. Cogu abdominal organ postoperatif 24 saat ultrasonografik olarak degerlendirilebilir; etkilenen hayvanlari
degerlendirmede sinirlayici faktor genellikle agridir.

Peritonitli hayvanlarda en yaygin laboratuvar bulgusu belirgin bir I6kositozdur; ancak bazi durumlarda notrofil
sayisi normal veya diislik olabilir. Baskin hiicre tipi notrofildir ve her zaman olmasa da siklikla sola kayma vardir.
Diger anormallikler arasinda anemi, trombositopeni, dehidratasyon, hipoglisemi veya hiperglisemi, hiperbiliru-
binemi ve/veya elektrolit ve asit-baz anormallikleri sayilabilir. Kedilerde peritonit ile ilgili yakin zamanda yapilan
bir calismada, tani anindaki laktat diizeylerinin yararl bir prognostik gosterge oldugu bulunmustur. Yukarida
bahsedilen ¢alismada, sag kalanlarin kan laktat konsantrasyonu septik peritonit sirasinda hayatta kalanlarda
1.4mmol/I ve hayatta kalmayanlarda 3.5 mmol/I'ydi. Dolagimdaki antikoagiilan proteinlerin (protein C ve anti-
trombin) aktivitesi, sepsisli kopeklerde genellikle onemli dlgiide diisiiktiir. C-reaktif protein (CRP) ve prokalsitonin
(PCT), septik peritonitli insanlarda kapsamli olarak incelenen biyobelirteclerdir; PCT, sepsisli insanlarda CRP’ye
gore ustiin bir biyobelirteg olabilir. CRP en ¢ok kopeklerde incelenmistir. Kiigiik hayvanlarda septik ve septik
olmayan durumlar ayirt etmedeki faydasi belirsizdir ve daha fazla arastirmayi getirir. Safra peritoniti genellikle
alkalin fosfataz, alanintransaminaz ve total bilirubinkonsantrasyonlarinda yiikselmelere neden olur.

Erken peritonit vakalarinda ¢ok az abdominal efiizyon goriilebilir veya hi¢ goriilmeyebilir. Efiizyon mevcut old-
ugunda, abdominosentez yapilmali ve analiz igin sivi alinmalidir. Hiicre igi veya hiicre disi bakterilere sahip toksik
dejeneratif notrofiller, bitki materyali (diskidan) gibi bakteriyel peritonitin gostergesidir. Lokosit morfolojisi ve
bakteri varligi, 16kosit sayilarindan daha dnemlidir. Toplam gekirdekli hiicre sayimi (TNCC) yapiliyorsa, EDTA'li
(lavanta kapakh) tiipe alinmig sivi iizerinde yapilmalidir. Bakteriyel peritonitli hastalarda, 6zellikle antibiyotik
aliyorlarsa, bazen bakteri goriilmez. Bu efiizyonlar ile pankreatite bagh olanlar arasinda ayrim yapmak zor olabilir
ciinkii her ikisinde de ¢ok sayida dejeneratif beyaz kan hiicresi goriilebilir. Kopeklerde ve kedilerde kan ve periton
sivisi glukoz konsantrasyonu arasinda 20 mg/dl'den biiyiik bir konsantrasyon farkinin septik periton efiizyonlari
ile septik olmayan periton efiizyonlarini giivenilir bir sekilde ayirt ettigi bildirilmistir. Baska bir ¢alismada, ko-
peklerde 2.5mmol/L iizerindeki laktat konsantrasyonlari septik peritoneal efiizyonlarin gostergesiydi; bununla
birlikte, laktat konsantrasyonlari, kedilerde septik peritoneal efiizyonlari saptamak igin dogru testler degildir.

MEDIKAL YONETIM

Peritonitli hayvanlarda medikal yonetim amaglari, kontaminasyonun nedenini ortadan kaldirmak, enfeksiyonu
gidermek ve normal sivi ve elektrolit dengelerini yeniden saglamaktir. Hayvan kusuyorsa yemek verilmemelidir.
Ozellikle hayvan susuz kalmigsa veya sokta goriiniiyorsa (kopeklerde 60 ila 90 ml/kg/saat; kedilerde 40 ila 60 ml/
kg/saat) miimkiin olan en kisa siirede intravendz sivi replasman tedavisi baglatiimalidir. Hetastarch ve dekstran
70 gibi sentetik kolloidler, 6zellikle vaskiilit varsa faydal olabilir. Hipokalemi ve hiponatremi mevcut olabilir ve
intravendz takviye gerektirebilir. Hipoglisemi, sistemik inflamatuar yanit sendromu (eskiden septik sok olarak
adlandinhirdi) olan hayvanlarda yaygindir ve sivilara glukoz eklenmesi gerekebilir (yani, %2,5 ila %5 dekstroz).
Standart sok tedavisi baslatiimalidir (yani, sivi replasmani ve antibiyotikler). Bikarbonat tedavisi zararli olabilir ve
yalnizca asidoz, yagami tehdit edecek kadar siddetliyse kullaniimalidir. Steroid tedavisi bir zamanlar SIRS hasta-
lari igin standart olarak kabul edilirdi. Sonra neredeyse evrensel olarak reddedildi. Su anda, standart resisitatif
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tedaviye yanit vermeyen SIRS'li septik hastalarda steroidlerin akillica kullaniimasi i¢in bir yer var gibi gorinmek-
tedir.

Tani konur konmaz genis spektrumlu antibiyotik tedavisine baglanmalidir. Escherichiacoli, Clostridiumspp. ve En-
terococcusspp. genellikle peritonitli hayvanlardan izole edilir ve ampisilin arti enrofloksasin tipik olarak etkili bir
antimikrobiyal kombinasyondur. Ancak amikasin arti klindamisin veya metronidazol gerekli olabilir. ikinci nesil bir
sefalosporin (0rnegin, sefoksitin) de makul bir Gram-negatif ve anaerobik spektruma sahiptir. Direngli bakteriyel
enfeksiyonu olan bir hayvanda bobrek yetmezligi varsa, imipenem diisiiniilebilir. Baglangig¢ antibiyotik tedavisi
aerobik ve anaerobik kiiltiir sonuglarina gore degistirilmelidir. Septik peritonit tipik olarak DIC’e neden olur ve
pihtilagma faktorlerinin yerine plazma uygulamasi bu tiir hastalarda muhtemelen en faydali tedavilerden biridir.

Diisiik doz heparin, deneysel peritonitte sag kalimi arttirir ve apse olusumunu 6nemli dl¢iide azaltir. Peritonitteki
inflamatuar siireg, intraabdominal bakteri yerlesimine neden olan fibroz eksiidanin agiga ¢ikmasi ile iliskilidir.
Lokiile bakteriler, konak savunma mekanizmalarindan ve fibrin pihtilarina niifuz edemeyen antibiyotiklerden ko-
runur. Yararli etkisinin kesin mekanizmasi hala bilinmemekle birlikte, siddetli peritonitli hastalarda heparin endike
goriinmektedir. Heparin ayrica plazma ile inkiibe edilebilir ve yaygin damar igi pihtilagmasi (DIC) olan hayvanlara
verilebilir. Diisiik molekiiler agirlikli heparin (enoksaprin, dalteparin) etki mekanizmasinda fraksiyonel olmayan
heparinden farklidir ve daha etkili olabilir; ancak, biiyiik klinik ¢alismalar eksiktir.

CERRAHI TEDAVI

Peritonit nedeni belirlenemediginde ya da bagirsak riiptiiri, intestinal obstriiksiyon (6rnegin, bagirsak sikismasi,
neoplazi) veya mezenterikavulsiyondan siiphelenildiginde kesif cerrahisi endikedir. Serozal yama ve plikasyon;
bagirsak sizintisi, ayrilma veya tekrarlayan invajinasyon insidansini azaltir. Ameliyat gerektiren ve bagirsak
travmasina (mezenterik kan akiminin bozulmasi, bagirsak perforasyonu, kronik intususepsiyon, yabanci cisim)
bagli peritoniti olan hayvanlar genellikle hipoproteinemiktir. Protein seviyelerinin bagirsak insizyonlarinin iyilegme-
sinde oynadigi rol anlasilamamistir. Bununla birlikte, cogu cerrah, benzer komplikasyon oranlarinin tipik olarak
oproteinemik ve hipoproteinemik hayvanlar arasinda goriilmesine ragmen, hipoproteinemik hastalarin normal
protein seviyelerine sahip hastalar kadar hizli iyilesmeyebileceginden endise duymaktadir. Deneysel kanitlarin
¢ogu, yara iyilesmesinin gecikmesinin yalnizca ciddi protein eksikliklerinde (1.5 ila 2 g/dI'den az) goriildiiginii
gostermistir.

Peritonitli hayvanlarin karin boslugunun lavaj uygulamasi tartismali olmakla birlikte, lavaj genellikle yaygin peri-
tonitile endikedir. Enfeksiyonun yayiimasini 6nlemek igin lokalize peritonitli hayvanlarda lavaj dikkatli yapiimalidir.
Lavaj yapildiginda, sivi, muhtemelen notrofil fonksiyonunu engelleyerek viicudun enfeksiyonla savagma yetenegi-
ni engellediginden, sivinin gogu miimkiin oldugu kadar gikarilmaldir. Tarihsel olarak lavaj sivilarina, 6zellikle
antiseptikler ve antibiyotikler olmak iizere birgok farkli ajan eklenmistir. Povidon-iyodin en yaygin olarak eklenen
antiseptiktir; bununla birlikte, kullanimi yerlesik peritonit ile kontrendike olabilir. Ayrica, hayvanlarda tekrarlanan
deneysel ve klinik deneylerde bu ajanin higbir yararli etkisi gosterilmemistir. Yillar boyunca lavaj sivilarina gok
sayida antibiyotik eklenmesine ragmen, bunlarin eklenmesinin hastalara uygun sistemik antibiyotiklerle tedavi
edilmesine fayda sagladigina dair onemli bir kanit yoktur. En uygun lavaj sivisi isitilmis steril fizyolojik salindir.
insan hastalarin bir meta-analizinde, bazi merkezlerde klinik yararina dair izole raporlara ragmen, siddetli pank-
reatitli kisilerde periton lavajinin hicbir faydasi olmadigi belirlendi.

Acik abdominal drenaj (OAD), peritonitli hayvanlari yonetmek igin faydall olabilir. Bildirilen avantajlar arasinda,
drenaja bagl olarak hastanin metabolik durumundaki iyilesme, daha az abdominal adezyon ve apse ve tekrarla-
nan muayene ve batin eksplorasyonuna erisim yer alir. Dezavantajlari arasinda hipoalbiiminemi, hipoproteinemi,
anemi ve hastane enfeksiyonlari bulunur. Bu teknikte karin agik birakilir ve yaranin etrafina steril sargilar yer-
lestirilir. Sargi degisimlerinin sikhdi, bosaltilan sivi miktarina ve dis kirlenmeye baglidir. Agik abdomen drenajinin
komplikasyonlari arasinda kalici sivi kaybi, hipoalbiiminemi, kilo kaybi, karin i¢ organlarinin bandaja yapismasi ve
periton boglugunun kutandz organizmalarla kontaminasyonu yer alir. OAD'de harcanan ¢aba ve zaman nedeniyle,
daha az siklikla gerceklestirilir; yiiksek eksiidatif efiizyonlarda kapali emisli drenajdan daha etkili olabilir. Yine de
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kapali emisli drenaj, generalize peritonitli kopeklerde ve kedilerde, 6zellikle de efiizyonun dogasi geregi seroz ise,
genellikle etkilidir ve gok daha az zaman ve ¢aba gerektirir.

Peritonitli hayvanlar genellikle endotoksik ve hipotansiftir. Kiigiik miktarlarda endotoksin normalde bagirsaktan
emilir ve portal sistem yoluyla karacigere tasinir ve burada hepatositler tarafindan yok edilir. Kopeklerde hipo-
tansiyon, yogun portal vazokonstriksiyon ile iliskilidir. Bu vazokonstriksiyon, bag§irsak mukozal bariyerinin bo-
zulmasina neden olarak daha fazla bagirsak endotoksininin emilmesine izin verir. Septik hayvanlarda yaygin bir
durum olan hepatik fonksiyon bozulursa, normalde zararsiz olan kiigiik dozlarda endotoksin dldiiriicii olabilir. Bu
nedenle peritonitli hayvanlarda ameliyat oncesi ve sonrasi hipotansiyon diizeltiimelidir.

Toplam proteini 4 g/dl'den veya albiimini 1.5 g/dI'den az olan hayvanlar perioperatif kolloid uygulamasindan fayda
gorebilir. Kolloidler (6rn. Hetastarch) toplam 20 ml/kg/giin (kopek) veya 10 ila 15 ml/kg/giin (kedi) olmak iizere
preoperatif, intraoperatif veya postoperatif olarak verilebilir. Hetastarch gibi kolloidler, eski iiriinlere (rnegin
dekstran) kiyasla pihtilagsma anormalliklerine neden olmaya daha az yatkindir. Bununla birlikte, biiyiik hacimlerde
kristaloid veya kolloid verilir, pihtilagma faktorleri seyreltilebilir. Siddetli dehidratasyon, hipotansiyon, sivi kaybi
ve kan kaybi tedavi edilirken, hangi hacim replasman tedavisinin kullanildigina bakilmaksizin pihtilagma profilleri,
PCV ve TS sik sik kontrol edilmelidir. Pihtilasma testleri uzadiginda taze donmus plazma diisiintlmelidir. PCV
diisiik 20'lerde oldugunda kan transfiizyonu diistinilmelidir.

PANKREAS APSELERI

Pankreas apseleri, pankreas parankiminin iginde veya buradan uzanan piiriilan materyal ve nekrotik doku toplu-
lu§udur. Pankreas psodokistleri, epitel duvar olmayan graniilasyon dokusu veya fibroz kese duvari iginde yer
alan pankreas salgilari ve hiicresel artiklarin koleksiyonlaridir. Pankreas psodokistlerine pankreas kistleri de de-
nir.

Pankreas psodokistleri, insanlarda akut pankreatitin yaygin bir komplikasyonudur, ancak kiiciik hayvanlarda na-
diren teshis edilir. Tekrarlayan pankreatit veya travma ile iliskili olabilirler. Kistlerdeki sivi; kan, pankreas sivilari ve
enzimlerin bir kombinasyonudur. Bunlar gergek kistler degildir ¢iinkii sivinin kistin astari tarafindan salgilanmak-
tan ziyade hasarli pankreas kanallarindan ve damarlarindan sizdigi diisiiniiliir. Pankreas psodokistleri tesadiifi
bulgular olabilir veya agri ve kusma gibi spesifik olmayan abdominal belirtilerle iligkili olabilir. insanlarda enfek-
siyon, yirtilma veya akut hemoraji gibi komplikasyonlar ortaya ¢ikabilir ve yiiksek olim orani ile iligkilidir. Semp-
tomatik veya asemptomatik hayvanlarda biiyiik pankreas kitleleri psddokistler veya steril apseler olabilir; kanser
cok daha az yaygin bir olaydir. Sadece abdominal kitlenin radyografik bulgusuna dayanarak 6tenazi onermeyin.

Pankreas apseleri/psodokistler muhtemelen akut pankreatitten sonra ortaya ¢ikar; bu nedenle, bu hayvanlarin
eskalleri, akut pankreatit teshisi konan hayvanlarla yakindan paraleldir. Cogu hayvan orta yasli veya daha yashdir
ve kopekler kedilerden daha sik etkilenir.

Pankreas apsesi/psodokisti olan hayvanlarda daha 6nce akut baslangi¢li anoreksi, depresyon, ishal veya kusma
oykiisi olabilir; bazilari daha 6nce muhtemelen pankreatit olan gastroenterit tedavisi gormiistiir. Diger klinik
bulgular ataksi, anoreksi, karin agrisi veya atesi i¢erebilir. Bu hastalarda dramatik akut belirtiler veya belirsiz, gizli
seyreden, kronik belirtiler olabilir veya asemptomatik olabilirler.

Pankreas apseleri/psodokistleri ile ilgili tipik bulgular; abdominal palpasyon sirasinda agri, depresyon, ikterus,
pireksi, palpe edilebilen kraniyal abdominal kitle veya abdominal distansiyonu igerebilir. Bazi hayvanlar zayif ve
ayakta durmakta isteksiz olabilir. Pireksi nadir goriilen bir bulgudur. Ancak bazi hayvanlar asemptomatiktir.

Tanisal Goriintiileme

Abdomen radyografilerinde pankreas apsesi/psodokist ile en tutarli bulgu, sag kraniyal abdominal kadranda yu-
musak doku yogunlugunda belirsiz bir artistir. Peritonit varsa, yumusak doku opasitesinde genel bir artig ve
sag kadranda veya karin boyunca viseral detay kaybi gozlenebilir. Abdomen ultrasonografisi daha duyarhdir
ve genellikle pankreas bdlgesinde bir kitle ortaya ¢ikarir. Safra kesesi ve safra kanali sismesi de not edilebilir.
Ultrasonografi ayrica pankreatiti tanimlayabilir. Ust gastrointestinal sistemin kontrastli calismalarinda gastrik
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cikis obstriiksiyonu nadiren gozlenir. Ultrasonografi, pankreas apsesi/psodokisti tanimlamak igin en iyi aractir;
ancak psodokistlerin diger sivi dolu kitlelerden ayirt edilmesi sivi degerlendiriimeden miimkiin degildir. Bu tiirle-
rde septik pankreatitin insidansinin son derece diisiik olmasi nedeniyle, kopeklerde kitlelerin perkiitan ince igne
aspirasyonu mantiklidir. Risk, preoperatif taninin avantajina karsi tartiimahdir. Perkiitan, ultrason kilavuzlugunda
drenajdan sonra pankreas apsesi/psodokistlerin ¢oziilmesi miimkiindiir.

Pankreas apsesi/psodokist ile ilgili hematolojik ve serum biyokimyasi bulgular tutarsizdir ancak I6kositoz, sola
kaymali veya kaymasiz notrofili, lenfopeni veya monositoz igerebilir. Serum biyokimyasal anormallikleri, ekstrahe-
patik kolestazin neden oldugu hiperbilirubinemi ve yiiksek serum alkalin fosfataz, yliksek alaninaminotransferaz,
hipokolesterolemi, hiponatremi, hipokloremi ve hipokalemiyi i¢erebilir. Serum lipaz ve serum amilaz duyarsizdir
ve spesifik degildir; talep edilmemelidirler. Bilirubiniiri siklikla mevcuttur.

MEDIKAL YONETIMI

Pankreas apseleri/psodokistler klasik olarak cerrahi hastaliklar olarak kabul edilmistir. Bununla birlikte, bazi
hastalarda perkiitan drenaj ile ¢oziilebilecegini ve digerlerinin (genellikle baska bir nedenle abdominal ultrason-
da tesadiifen teshis edilenler) tedaviye gerek duymayabilecegini artik biliyoruz. Bu lezyonlar kdpeklerde hemen
hemen her zaman sterildir, ancak kedilerde septik apseler olusabilir. Pankreas apseli insanlarda drenajsiz me-
dikal tedavi kullanildiginda 6lim orani %100°e yakindir; cerrahi tedavi ile mortalite azalmistir. Képeklerde veya
kedilerde benzer galigmalar bildirilmemistir. Bazi pankreas apseleri/psodokistler tedavi olmaksizin kendili§inden
diizelebilir.

CERRAHI TEDAVI

Apseli veya psodokistli semptomatik kdpekler muhtemelen drenaj prosediirlerinden faydalanir; bununla birlikte,
pankreatitli birgok kopegin pankreasinda, bosaltilabilen sivi birikimlerini temsil etmeyen hipoekoik alanlar vardir.
Pankreas apsesi/psodokisti olan bazi kopeklerde generalize, steril peritonit mevcuttur; septik peritonit veya pank-
reatit varsa, perfore duodenum gibi primer bir neden igin kapsamli bir arastirma yapiimalidir. Abdomen agilirken
karnin kranial kisminda pankreastan kaynaklanan bir kitle goriiliir. Kitle sert ve fibrotik veya gevrek olabilir. Omen-
tum ve bitisik ince veya kalin bagirsagin kivrimlarina ¢oklu yapisikliklar siklikla mevcuttur. Bu lezyonlar malign
goriinebilir; bununla birlikte, pankreas lezyonlarinin ve kitlelerinin biiyiik ¢ogunlugu, ne kadar koti gorinirse
goriinsiin, malignite olmaksizin inflamatuardir. Lezyon yirtilmig ve yeniden form olusturmussa yapisikliklar mev-
cut olabilir. Apse veya psodokist cerrahi olarak ¢oziiliirse, dis drenaj yerine omentalizasyon tercih edilir (daha
sonraki konuya bakiniz).

PREOPERATIF YONETIM

Klinik olarak belirgin pankreatit varsa, cerrahi miidahaleden dnce medikal tedaviye baglanmalidir (6nemli ilerleme
kaydedilir, seperkiitan drenaj devam edebilir). Sepsisin mevcut olduguna inaniliyorsa, ameliyattan dnce genis
spektrumlu bir antibiyotik intravenoz olarak uygulanabilir, ancak bu nadiren gereklidir. Sitoloji veya kiiltir ile en-
feksiyon bulunursa, ameliyattan sonra en az 10 ila 14 giin antibiyotik kullaniimalidir.

Ksifoid kikirdaktan kaudal olarak umblikusun distaline uzanan bir orta hattan abdominal laparotomi gergeklestirin.
Abdomen bélgesini nazikge agin. Pankreas kiitlesini bulun ve enfekte olmus doku kiiltiirlerini alin. Lezyonu gére-
bilmek icin gerektigi gibi bagirsak ve omentumdaki yapisikliklari nazikge ayirin. Diseksiyon sirasinda pankreas
kanallarini, ortak safra kanallarini ve bitigik vaskiiler yapilari koruyun. Keskin ve kiint diseksiyonun bir kombi-
nasyonunu kullanarak pankreasin nekrotik veya piiriilan alanlarini debride edin. Bitisik kan damarlarina veya do-
kuya zarar vermeden nekrotik pankreasin miimkiin oldugunca ¢ogunu ¢ikarin. Lezyon debride edildikten sonra igine
bir par¢ca omentum yerlestirin ve dikislerle sabitleyin. Miimkiinse, omentumu pankreas dokusundaki bir tiinelden
gegirin ve kendi kendine dikin. Safra kesesini nazikge bularak ortak safra kanali agikhigini belirleyin. Ortak safra
kanali agik degilse, kanali kateterize edin ve akis saglamaya calisin veya bir kolesistoenterostomi yapin. Ortak sa-
fra kanalini baglamadiginizdan emin olun. Generalize peritonit varsa, abdomeni ilik, steril salin veya laktatli Ringer
soliisyonu ile iyice yikayin. Peritonit varsa abdomeni kapatin, bir dren yerlestirin veya drenaj icin agik birakin.
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POSTOPERATIF BAKIM VE DEGERLENDIRME

Hasta daha once tarif edildi§i gibi pankreatit icin tedavi edilmelidir. Enfeksiyon bulunursa antibiyotik tedavis-
ine devam edilmelidir. Hayvanlar, kotiilesen enfeksiyon belirtileri i¢in ameliyattan sonra izlenmelidir. Bu hasta-
larin klinik degerlendirmesi (yani ates, karin agrisi, anoreksi, kusma ve ikterus varli§i veya yoklugu), tam kan
sayimi veya ultrasonografik goriinimden daha onemlidir. Zaman zaman islemleri tekrarlamak gerekebilir. Bak-
teriyemiden siipheleniliyorsa kan kiiltiirleriyle kontrol edilir. Pankreatit, pankreas i¢eren herhangi bir ameliyatin
potansiyel bir komplikasyonudur.

PROGNOZ

inflamatuar pankreas lezyonlari olan hayvanlarda prognoz siiphelidir. Pankreasin nekrotik kitle lezyonlarinda ve
pankreas apselerinde 6liim oranlari pankreas psodokistlerine gore daha yliksek gorinmektedir. Medikal tedaviye
yanit vermeyen siddetli akut pankreatite sekonder ekstrahepatikbiliyer obstriiksiyon nedeniyle ameliyat edilen
kediler iyi bir prognoza sahip olabilir. Tarif edilen ameliyat sonrasi komplikasyonlar arasinda diyabetes mellitusun
ilerlemesi, septik peritonit, lokal gastrostomi tiipii stomainflamasyonu, lokal gastrostomi tiipii stoma enfeksiy-
onu ve saglam olmayan dermalsiitiir reaksiyonu yer alir.

SPLENiK TORSIYON

Dalak torsiyonu en sik GDV ile birlikte ortaya ¢ikar; izole dalak torsiyonu kopeklerde nadiren goriiliir ve bildigimiz
kadariyla kedilerde bildiriimemistir. Onemli olarak, dalak torsiyonu nadiren neoplazi ile iliskilidir. Tipik olarak,
ince duvarh splenik ven tikanir, ancak splenik arter kismen agik kalir ve konjestif splenomegali ile sonuglanir.
Vaskiiler tromboz (6zellikle dalak damarinda) olusabilir. Bazi kopeklerde klinik belirtiler akuttur; digerlerinde tor-
siyon muhtemelen araliklidir ve tanidan haftalar 6nce anormallikler kaydedilir.

izole dalak torsiyonunun nedeni belirsizdir. Konjenital anormallikler veya gastrosplenik veya splenokolik ligamen-
tin travmatik bozulmasi ile iliskili olabilir. Dalak torsiyonunun kismi gastrik torsiyondan sonra (yani aralikli olarak
maldispoze olmus bir mide) meydana gelebilecedi ve bu durumda midenin yeniden konumlandiriimasina ragmen
dalak torsiyonel kaldigi varsayilmistir. Primer dalak torsiyonu akut veya kronik olabilir. Kronik formu teshis etmek
zordur ¢iinkii klinik belirtiler genellikle belirsizdir ve aralikli olabilir; bununla birlikte, yakin zamanda, 2 hafta ile
4 ay arasinda klinik belirtileri olan iki kopekte kronik dalak torsiyonu rapor edilmistir; splenektomiden sonra bu
kopeklerde klinik belirtiler diizelmistir.

Dalak torsiyonu en yaygin olarak biiyiik veya dev cins, derin gogiislii kopeklerde, 6zellikle Danua ve Alman ¢oban
kopeklerinde rapor edilir, ancak ingiliz Bulldog'larinda da fazla sayida goriilebilir. Etkilenen 102 képek iizerinde
yapilan yakin tarihli bir calismada, bu 3 cinsin vakalarin %50’sini olusturdugu goriilmektedir. Bu ayni ¢alisma,
kisirlagtiriimig erkeklerin disilerden veya kisirlagtirimamig erkeklerden daha sik etkilendigini gostermistir.

Cogu hayvan, kusma, halsizlik veya depresyon, ikterus, hematiiri veya hemoglobiniiri, karin agrisi ve/veya ishalin
bazi kombinasyonlari nedeniyle veteriner hekime getirilir. Klinik belirtiler akut veya kronik olabilir. Bazi sahipler,
degerlendirmeden 3 hafta dncesine kadar kronik aralikli belirtiler bildirmistir. Torsiyon, birkag yil 6nce meydana
gelen bir diyafram fitigina bagh olarak gelisebilir. Akut torsiyon, kardiyovaskiiler kollaps ve sok belirtilerine neden
olabilir.

En belirgin klinik muayene bulgusu dalak biiylimesi veya orta abdomende kitledir. Bazen karin agrisi, ates, dehi-
dratasyon, soluk mukoz membranlar veya ikterus (veya bunlarin hepsi) bulunur. Kardiyovaskiiler kollaps ve soku
olan kopeklerde tasikardi, soluk mukoza zarlari, uzamis kilcallar, yeniden dolum siireleri ve/veya zayif periferik
nabizlar vardr.

En yaygin radyografik bulgular, peritoneal efiizyon ile iliskili azalmis viseral detay ve ince bagirsagin genislemis
dalak tarafindan yerini degistirmesidir. Dalak taslagini genellikle ayirt etmek zordur. Bazen bariz splenomegali
goriiliir. Dorsal ekstremite (bas) veya dalagin govdesi normal pozisyonunda goriinmiiyorsa dalak torsiyonundan
sliphelenilir. Nadiren, dalak parankiminde muhtemelen gaz iireten bakteriler (6rn. Clostridiumspp.) tarafindan
devitalize edilmis dalakta olusturulan gaz kabarciklar bulunur. Gastrik dilatasyon olusabilir.
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Ultrasonografik olarak, splenikparankim normal, hipoekoik veya serpistirilmis lineer alanlarla anekoik olabilir;
ancak en sik hipoekoik dalak goriiliir. Genis, anekoik alanlari ayiran lineer ekolar ile yaygin olarak hipoekoik olan
belirgin sekilde biyiimiis bir dalak bulmak, dalak torsiyonuna 6zgii olabilir. Hiler dalak damarlarinin genislemesi
de bu durumu diisiindiirebilir. intraluminal ekolar icin dalak damarlarinin B-modu degerlendirmesi ve akisin
degerlendirilmesi igin spektral veya renkli Doppler dederlendirmesi, dalak torsiyonu ve/veya enfarktiislii kopekle-
rde yapilacak énemli degerlendirmeler olabilir. Damar tikanikligi ve splenik vende kompresyon ve tromboz olan
dalak torsiyonlu kopeklerde ultrasonografik olarak trombiis ile uyumlu goriinen splenik venin traluminal ekoje-
niteleri goriilebilir. Splenik venin spektral Doppler ve renkli Doppler goriintiilemesi, etkilenen kdpeklerde akisin
olmadigini gosterecektir.

MEDIKAL YONETIM

Dalak torsiyonu cerrahi bir hastaliktir; medikal tedavi genellikle hayvani ameliyat igin stabilize etmekle sinirhdir
(daha sonra “Preoperatif Yonetim” béliimiindeki tartismaya bakiniz). Hayvanda sok olmussa, intravendz sivilar ve
antibiyotik tedavisi baslatilmaldir.

CERRAHI TEDAVi

Cerrahi tedavinin zamanlamasi, hayvanin klinik tablo sirasindaki durumundan etkilenir. Sok belirtileri ile gelen
bir hayvanin durumu stabilize edildikten sonra miimkiin olan en kisa siirede ameliyat edilmelidir. Kronik hastalgi
olan hayvanlarda cerrahi kisa bir siire icin makul 6lciide ertelenebilir; ancak, acil cerrahi miidahale onerilir. Mim-
kiinse sivi eksiklikleri, elektrolit ve asit-baz anormallikleri ameliyattan once diizeltilmelidir. Tam kan veya pake-
tlenmis RBC uygulamasi, hematokriti %20'nin altinda olan hayvanlarda gereklidir. Perioperatif antibiyotik tedavisi
(orn.,Sefazolin 22 mg/kg IV) onerilir ¢linkii vaskiilerokliizyon ve nekroz dalakta bakteri iremesine izin verebilir.
Anestezi indiiksiyonundan once veya ameliyat sirasinda tedavi gerektirebilecek kardiyak aritmilerin mevcut olup
olmadigini belirlemek icin elektrokardiyogramlar onerilir. Biiyiimiis ve konjeste olmus dalak, el ile miidahalede
yirtilarak abdominal hemorajiye neden olabileceginden, kan transfiizyonu iiriinleri hazir bulundurulmalidir.

Splenektomi, akut dalak torsiyonu olan kopeklerde tercih edilen tedavidir ¢iinkii dalagi normal pozisyonunda
tutmanin iyi bir yolu bilinmemektedir ve torsiyon tekrarlayabilir. Ayrica dalagin derotasyonu nekrotik artiklarin ve
toksinlerin sistemik dolagima girmesine izin verebilir ve 6nerilmez, bu nedenle kronik torsiyonu olan hayvanlarda
tek uygun segenek splenektomidir ve akut torsiyonu olanlarda da onerilir.

EKSTRAHEPATIK SAFRA SiSTEM HASTALIKLARI

Cerrahi miidahale gerektiren safra sistemi hastaliklari ya safranin abdomene sizmasindan ya da safra akisi ob-
striiksiyonundan kaynaklanir. Safra kesesinde hasar veya hepatik kanallarin veya ana safra kanalinin yirtilmasi
veya akisin tamamen kesilmesi durumunda safra sizintisi meydana gelebilir. Bu genellikle motorlu arag kazalarini
takiben kiint travmalardan kaynaklanir, ancak keskin abdomen travmalari (atesli silah yaralanmalari gibi) ile de
ortaya cikabilir.

Obstriiktif biliyer hastalija safra kesesi taslari, enfeksiyon, safra kesesi inflamasyonu (kolesistit), pankreatit veya
neoplazi neden olabilir. Obstriiktif ikterustan siiphelenildiginde kolelitiazis ve koledokolitiazis diistintilmelidir, an-
cak kopeklerde ve kedilerde safra taslar nadirdir. Cogu vaka otopside kesfedilmistir ve safra kesesinin sekonder
bir enfeksiyonu olmadikga klinik belirtilerle iligkilendirilmemistir.

Klinik Bulgular

Biliyer sistem sizintist ile iliskili klinik belirtiler baslangicta genellikle sinsidir. Cogu zaman, travmayi takiben bili-
yer sisteme atfedilebilecek klinik belirtilerin baglamasindan 6nce birkag haftalik bir gecikme olur. Safra kagaginin
erken belirtileri kusma, istahsizlik, uyusukluk ve karin agrisidir. Abdominal rahatsizlik ve sistemik hastalik belirtil-
eri genellikle safra enfekte olana kadar goriilmez. Safra tuzlar dokular igin toksik oldugundan ve doku nekrozuna
neden oldugundan, peritonit genellikle kronik, tedavi edilmemis safra sizintisinda sekonder olarak ortaya ¢ikar.
Safra sizintisi olan hayvanlar genellikle bakteriyel peritonitin etkilerinden dolayi oliirler.
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Obstriiktif hastaliklarla iliskili klinik belirtiler, obstriiksiyonun nedenine baglidr. ikterus, abdominal agri, kusma,
depresyon, ates, kilo kaybi ve anoreksi not edilebilir.

Tani

Safra yolu kacagi olan hastalarda travma oykiisii siklikla mevcuttur. Abdomen radyografileri sivi birikimi ve ayrinti
kaybi kaniti gosterebilir. Serum biyokimyasal anormallikleri arasinda artan total bilirubin ve serum alkalin fos-
fataz bulunur. Bilirubin Gri mevcut olabilir ve bazen hayvanlarin kil renkli digkilari olabilir. Safra peritonitinden
siiphelenilen tiim hayvanlarda abdominosentez yapilmalidir. Safra kagagi olan hayvanlarda sividaki total bilirubin
serumdakinden daha yiiksek olmalidir.

Obstriiktif hastali§i olan hayvanlar genellikle ikteriktir. Total bilirubin yiikselir ve serum alkalin fosfataz genellikle
belirgin sekilde yiikselir. Abdomen radyografileri radyoopak taslari gosterebilir. Ultrasonografi ayrica dilate safra
kanallarini da gosterebilir. Biliyer sistemi 6zetleyen intravenoz kolanjiyografi veya niikleer sintigrafik prosediirler,
obstriiktif biliyer hastaligin teshisine yardimci olabilir.

SAFRA CERRAHISI

Normal safra sterildir, ancak kolanijit ve kolesistit vakalarinda safra siklikla bakteri igerir. Antibiyotik tedavisi
kiiltlir ve duyarlihga dayali olmalidir. Ameliyat dncesi ve ameliyat sonrasi antibiyotiklerin uygulanmasi endikedir.
Ampisilin, sefalosporinler ve kloramfenikol, safraya atildiklari i¢in ampirik olarak siklikla kullanilir.

Biliyer yirtiklarin tedavisi, tim katmanlarin, o6zellikle mukozanin dogru sekilde yakinlastiriimasini gerektirir.
Kanalin damar beslemesine zarar vermemek i¢in minimal diseksiyon kullaniimalidir. Yeterli limen boyutunun
korunmasina 6zen gosterilmeli ve darliklari onlemek igin dikisler gerilimsiz olarak yerlestirilmelidir. Kiiglik defek-
tler 4-0 ila 6-0 emilebilir dikis materyali ile onarilmalidir. Daha biiyiik defektler varsa, kolesistojejunostomi gerekli
olabilir. Stentlerin kullanimi biraz tartismalidir. insanlarda stentlerin yeniden yapilandiriimasi savunulmustur. Bu
stentler safra kesesinin basincini azaltmak, anastomozu stentlemek ve dikis atilan yer iyilesme sansi bulana
kadar sizintiyi onlemek igin kullanilir. Stent yerlestirilecekse, reaktif olmayan, yumusak malzemeden olmali ve
yerlestirildi§gi damarin boyutundan daha kiiciik olmalidir. Tiipii genellikle ana safra kanalindaki defektin karsisina
yerlestirip duodenuma ¢ikaririm.

Tek bir emilebilir dikis materyali yerlestirilmesi, tiiplin duodenuma ve bagirsak yolundan gegmesine izin vererek
ikinci bir cerrahi prosediir ihtiyacini ortadan kaldirir.

Safra kesesi veya ana safra kanalindaki genis hasar en iyi kolesistektomi (safra kesesinin gikarilmasi) ile onarilir.
Safra kesesi aci§a cikarilir ve visseral periton safra kesesi ile karacigerin birlesim yeri boyunca kesilir. Sistik
kanal ve safra kesesi, hepatik kanal ve ana safra kanali ile birlesim yerlerine serbest birakilir ve sistik kanal ve
eslik eden arter 3-0 veya 4-0 emilmeyen dikis materyali ile baglanir. Safra kesesi daha sonra ¢ikarilir.
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Obstriiktif hastaligi olan hayvanlarda, 6zellikle inspire safra veya tas varsa kolesistotomi gerekebilir. Safra kesesi,
steril laparotomipedIeri ile abdomenin geri kalanindan ayrilmalidir. Safra kesesi yikanmali ve kistik kanal kaniile
edilmeli ve yilkanmalidir. Safra kesesi kesisi 1 veya 2 siirekli inverting katmanlar halinde kapatilr.

Kolesistojejunostomi, ortak safra kanalindaki hasar onarilamaz oldugunda veya pankreas, mide veya duodenum
neoplazisi gibi durumlarda duodenuma giris engellendiginde yapilir. Safra kesesi karacigerden ayrilir ve alan
paketlenir. Safra kesesi ve jejunumda yaklasik 2,5 cm uzunlugunda birbirine paralel iki kesi yapilir. Kranial dorsal
kesi cizgileri, yaklasik bir mukoza paterninde 4-0 emilebilir dikis materyali kullanilarak liimen iginden kapatilr.
Daha sonra kaudal ventral kesi hatlari kapatilir. Agiklik biiyiik oldugunda bagirsak iceriginin safra yoluna geri akisi
ile ilgili daha az sorun vardir.
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Management of the Animal with an Acute Abdomen

Theresa Fossum

" Vice President for Research and Strategic Initiatives Midwestern University, Glendale, AZ

Animals that present with an acute abdomen may have a variety of underlying causes. Prompt diagnosis and
therapy are key to reducing mortality and morbidity. This lecture used a cased based approach to detail manage-
ment of animals presenting with an acute abdomen.

PERITONITIS

Any age, gender, or breed of dog or cat may develop peritonitis. It is particularly common in young animals that
have perforating foreign bodies and in those that suffer abdominal injury, such as vehicular traumaor bite wounds.

In a recent study of feline peritonitis, the median age of affected cats was three years with 74% being under five
years of age.

The history often is nonspecific. The animal may notshowsignsofillnessforseveraldaysafterthe traumatic epi-
sode. Mesenteric avulsions often do not cause clinical signs of peritonitis for 5 to 7 days after the injury. Animals
with traumatic bile peritonitis may be asymptomatic for several weeks after injury. Previous gastrointestinal sur-
gery with associated dehiscence is a common historical finding in affected animals. Most animals are presented
for treatment of lethargy, anorexia, vomiting, diarrhea, and/or abdominal pain. In cats with peritonitis, lethar-
gy,depression, and anorexia may be more common presenting signs than abdominal pain or vomiting. Clinical
signsofSEParevagueandnon-specific(e.g.,anorexia, vomiting, lethargy, weight loss, ascites, or all of these). Note:
Be sure to evaluate any sick intact female dog for pyometra.

Abdominal palpation often causes pain in affected dogs. The pain may be localized; but, generalized pain is more
common, and the animal often tenses or “splints” the abdomen during palpation. Cats with septic peritonitis
may be less likely to show evidence of pain on abdominal palpation than similarly affected dogs. Vomiting and
diarrhea may be noted. Abdominal distension may be noted if sufficient fluid has accumulated. Pale mucous
membranes, prolonged capillary refill times, and tachycardia may indicate that the animal is in shock. Dehydra-
tion and arrhythmias may also occur.

Critically ill patients are often difficult to evaluate because they may have distracting injuries, be obtunded, have
respiratory or cardiac failure, or other significant pathology that makes imaging difficult. CT has been determined

49



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

to be the most useful diagnostic test for human patients with intraabdominal infections, with the exception of
injuries of the biliary tract, where ultrasonography is generally more useful.

The classic radiographic finding in animals with peritonitis is loss of visceral detail with a focal or generalized
“ground glass” appearance. The intestinal tract may be dilated with air or fluid or both. Free abdominal air may
occur due to rupture of a hollow organ and sometimes from infection with gas-producing anaerobic bacteria.
Localized peritonitis may occur secondary to pancreatitis and can cause the duodenum to appear fixed and
elevated (“sentinel loop”). Ultrasonography is useful for localizing fluid accumulation and assisting in obtaining
a sample for analysis. Abdominal radiography and ultrasonography should be performed before diagnostic pe-
ritoneal lavage. Ultrasonography is also a valuable tool to evaluate the abdomen and surgical site in dogs. Most
abdominal organs can be assessed ultrasonographically 24 hours postoperatively; the limiting factor to evalua-
ting affected animals is often pain.

The most common laboratory finding in animals with peritonitis is a marked leukocytosis; however, the neutrophil
count may be normal or low in some cases. The predominant cell type is the neutrophil, and a left shift is often
but not always present. Other abnormalities may include anemia, thrombocytopenia, dehydration, hypoglycemia
or hyperglycemia hyperbilirubinemia, and/or electrolyte and acid-base abnormalities. In a recent study of perito-
nitis in cats, lactate levels at the time of diagnosis were found to be a useful prognostic indicator. Non-survivors
had a significantly higher blood lactate concentration than survivors in the aforementioned study median lactate
at the time of diagnosis of septic peritonitis being 1.4 mmol/l in survivors and 3.5 mmol/I in non-survivors. The
activity of circulating anticoagulant proteins (protein C and antithrombin) are often significantly lower in dogs
with sepsis. C- reactive protein (CRP) and procalcitonin (PCT) are biomarkers that have been studied extensive-
ly in humans with septic peritonitis; PCT may be a superior biomarker to CRP in humans with sepsis. CRP has
been most studied in dogs. Its usefulness in differentiating septic and non-septic conditions in small animals is
uncertain and warrants further investigation. Bile peritonitis usually causes elevations of alkaline phosphatase,
alanine transaminase, and total bilirubin concentrations.

Little or no abdominal effusion may be seen in early cases of peritonitis. When effusion is present, abdomino-
centesis should be performed and fluid retrieved for analysis. Toxic degenerative neutrophils with intracellular
or extracellular bacteria are indicative of bacterial peritonitis, as is plant material (from feces). Leukocyte mor-
phology and the presence of bacteria are more important than leukocyte numbers. If total nucleated cell counts
(TNCC) are performed, they should be done on fluid that has been placed in an EDTA (lavender top) tube. Bacteria
are sometimes not seen in patients with bacterial peritonitis, especially if they have been receiving antibiotics.
Differentiating between these effusions and those due to pancreatitis may be difficult because large numbers of
degenerative white blood cells can be seen with both. A concentration difference greater than 20 mg/dl between
blood and peritoneal fluid glucose concentration has been reported to reliably differentiate between septic peri-
toneal effusions and nonseptic peritoneal effusions in dogs and cats. Lactate concentrations greater 2.5 mmol/L
were indicative of septic peritoneal effusions in dogs in another study; however, lactate concentrations were not
accurate tests for detecting septic peritoneal effusions in cats.

MEDICAL MANAGEMENT

The goals of management of animals with peritonitis are to eliminate the cause of the contamination, resolve
infection, and restore normal fluid and electrolyte balances. Food should be withheld if the animal is vomiting.
Intravenous fluid replacement therapy should be initiated as soon as possible, particularly if the animal is dehy-
drated or appears to be in shock (in dogs, 60 to 90 ml/kg/hour; in cats, 40 to 60 ml/kg/hour). Synthetic colloids
such as hetastarch and dextran 70) may be beneficial, particularly if vasculitis is present. Hypokalemia and
hyponatremia may be present and require intravenous supplementation. Hypoglycemia is common in animals
with systemic inflammatory response syndrome (used to be called septic shock), and glucose may need to be
added to the fluids (i.e., 2.5% to 5% dextrose). Standard shock therapy should be initiated (i.e., fluid replacement
and antibiotics). Bicarbonate therapy can be detrimental, and should only be used if acidosis is so severe as to
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be immediately life-threatening. Steroid therapy was once considered standard for SIRS patients. Then it was
almost universally rejected. Currently, there appears to be a place for judicious use of steroids in septic patients
in SIRS that are not responding to standard resuscitative therapy.

Broad-spectrum antibiotic therapy should be initiated as soon as the diagnosis is made. Escherichia coli, Clost-
ridium spp., and Enterococcus spp. are commonly isolated from animals with peritonitis, and ampicillin plus
enrofloxacin typically is an effective antimicrobial combination. However, amikacin plus either clindamycin or
metronidazole may be necessary. A second generation cephalosporin (e.g., cefoxitin), also has a reasonable
Gram-negative and anaerobic spectrum. If renal compromise is present in an animal with a resistant bacterial
infection, imipenem may be considered. The initial antibiotic therapy should be altered according to the aerobic
and anaerobic culture results of lavage fluid or cultures obtained at surgery. Septic peritonitis typically causes
DIC, and plasma administration to replace clotting factors is probably one of the most beneficial therapies in
such patients.

Low-dose heparin increases survival and significantly reduces abscess formation in experimental peritonitis. The
inflammatory process in peritonitis is associated with an outpouring of fibrous exudate that causes intraabdomi-
nal loculation of bacteria. The loculated bacteria are protected from host defense mechanisms, and antibiotics
that may not be able to penetrate the fibrin clots. Although the exact mechanism of its beneficial effect is still
unknown, heparin appears indicated in patients with severe peritonitis. Heparin may also be incubated with
plasma and given to animals with disseminated intravascular coagulation (DIC). Low molecular weight heparin
(enoxaprin, dalteparin) differs from unfractionated heparin in its mechanism of action and may be more effective;
however, large clinical studies are lacking.

SURGICAL TREATMENT

Exploratory surgery is indicated when the cause of peritonitis cannot be determined or when bowel rupture, in-
testinal obstruction (e.g., bowel incarceration, neoplasia), or mesenteric avulsion is suspected. Serosal patching
and plication reduce the incidence of intestinal leakage, dehiscence, or repeated intussusception. Animals that
require surgery and have peritonitis secondary to intestinal trauma (disruption of mesenteric blood supply, bowel
perforation, chronic intussusception, foreign body) often are hypoproteinemic. The role that protein levels play
in healing intestinal incisions is not understood. However, most surgeons are concerned that hypoproteinemic
patients may not heal as quickly as patients with normal protein levels despite the fact that similar complication
rates are typically seen among euproteinemic and hypoproteinemic animals. Most experimental evidence has
shown that retardation of wound healing is only seen with severe protein deficiencies (less than 1.5 to 2 g/dl).

Although the practice of lavaging the abdominal cavity of animals with peritonitis is controversial, lavage gener-
ally is indicated with diffuse peritonitis. Lavage should be done with care in animals with localized peritonitis to
avoid dissemination of infection. When lavage is performed, as much of the fluid as possible should be removed,
because fluid inhibits the body’s ability to fight off infection, probably by inhibiting neutrophil function. Histori-
cally many different agents have been added to lavage fluids, especially antiseptics and antibiotics. Povidone-io-
dine is the most widely added antiseptic; however, its use may be contraindicated with established peritonitis.
Furthermore, no beneficial effect of this agent has been shown in repeated experimental and clinical trials in an-
imals. Although a great many antibiotics have been added to lavage fluids over the years, there is no substantial
evidence that their addition benefits patients being treated with appropriate systemic antibiotics. Warmed sterile
physiologic saline is the most appropriate lavage fluid. In a meta-analysis of human patients, it was determined
that peritoneal lavage was of no benefit in people with severe pancreatitis despite isolated reports of its clinical
benefit in some centers.

Open abdominal drainage (OAD) may be useful for managing animals with peritonitis. Reported advantages
include improvement in the patient’s metabolic condition secondary to improved drainage, fewer abdominal ad-
hesions and abscesses, and access for repeated inspection and exploration of the abdomen. Disadvantages
include hypoalbuminenmia, hypoproteinemia, anemia, and nosocomial infections. With this technique the abdo-
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men is left open, and sterile wraps are placed around the wound. The frequency of wrap changes depends on the
amount of fluid drained and external soiling. Complications of open abdominal drainage include persistent fluid
loss, hypoalbuminemia, weight loss, adhesion of abdominal viscera to the bandage, and contamination of the
peritoneal cavity with cutaneous organisms. Because of the effort and time involved in OAD, it is less common-
ly performed; although with highly exudative effusions it may be more effective than closed-suction drainage.
Nonetheless closed-suction drainage is often effective in dogs and cats with generalized peritonitis, particularly
if the effusion is serous in nature, and it involves far less time and effort.

Animals with peritonitis often are endotoxic and hypotensive. Small amounts of endotoxins are normally absor-
bed from the intestine and transported via the portal system to the liver where they are removed and destroyed
by hepatocytes. Hypotension in dogs is associated with intense portal vasoconstriction. This vasoconstriction
causes breakdown of the intestinal mucosal barrier, allowing more intestinal endotoxin to be absorbed. If hepa-
tic function is impaired, a common condition in septic animals, small doses of endotoxin that normally would
be harmless may be lethal. Therefore, hypotension should be corrected before and prevented during and after
surgery in animals with peritonitis.

Animals with less than 4 g/dl total protein or 1.5 g/dl albumin may benefit from perioperative colloid administra-
tion. Colloids (e.g., hetastarch) may be given preoperatively, intraoperatively, or postoperatively for a total dose
of 20 ml/kg/day (dog) or 10 to 15 ml/kg/day (cat). Colloids such as hetastarch are less apt to cause coagulation
abnormalities than older products (e.g., dextrans). However, large volumes of either crystalloid or colloid are
given, clotting factors may be diluted. Clotting profiles, PCV, and TS should be checked frequently, regardless of
which volume replacement therapy is used, when treating severe dehydration, hypotension, fluid loss, and blood
loss. Fresh frozen plasma should be considered when clotting tests are prolonged. Blood should be considered
when PCV is in the low 20’s.

PANCREATICABSCESSES

Pancreatic abscesses are a collection of purulent material and necrotic tissue within and extending from the
pancreatic parenchyma. Pancreatic pseudocysts are collections of pancreatic secretions and cellular debris
enclosed within a wall of granulation tissue or fibrous sac that lacks an epithelial wall. Pancreatic pseudocysts
have also been called pancreatic cysts.

Pancreatic pseudocysts are a common complication of acute pancreatitis in human beings but are rarely diag-
nosed in small animals. They may be associated with recurrent bouts of pancreatitis or trauma. Fluid in the cysts
is a combination of blood, pancreatic fluids, and enzymes. These are not true cysts because the fluid is thought
to leak from damaged pancreatic ducts and vessels rather than being secreted by the lining of the cyst. Pancre-
atic pseudocysts may be incidental findings or may be associated with nonspecific abdominal signs, such as
pain and vomiting. Complications such as infection, rupture, or acute hemorrhage may occur in people and are
associated with a high mortality rate. Large pancreatic masses in symptomatic or asymptomatic animals may be
pseudocysts or sterile abscesses; cancer is a much less common event. Do not recommend euthanasia solely
on the basis of a radiographic finding of an abdominal mass.

Pancreatic abscesses/pseudocysts probably arise after acute pancreatitis; therefore, the signalment of these
animals closely parallels that of animals diagnosed with acute pancreatitis. Most animals are middle-aged or
older, and dogs are more commonly affected than cats.

Animals with pancreatic abscesses/pseudocysts may have a previous history of acute onset of anorexia, depres-
sion, diarrhea, or vomiting; some have previously been treated for gastroenteritis that probably was pancreatitis.
Other clinical findings may include ataxia, anorexia, abdominal pain, or pyrexia. These patients may have dramat-
ic acute signs, or vague, smoldering, chronic signs, or they may be asymptomatic.

Typical findings with pancreatic abscesses/pseudocysts may include pain during abdominal palpation, depres-
sion, icterus, pyrexia, palpable cranial abdominal mass, or abdominal distention. Some animals may be weak and
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reluctant to stand. Pyrexia is an uncommon finding. However, some animals are asymptomatic.
Diagnostic Imaging

The most consistent finding with pancreatic abscess/pseudocyst on survey abdominal radiographs is an ill-de-
fined increase in soft tissue density in the right cranial abdominal quadrant. If peritonitis is present, a generalized
increase in soft tissue opacity and loss of visceral detail in the right quadrant or throughout the abdomen may be
observed. Abdominal ultrasonography is more sensitive and usually reveals a mass in the area of the pancreas.
Gallbladder and bile duct distention may also be noted. Ultrasonography may also identify pancreatitis. Gastric
outflow obstruction is rarely observed on contrast studies of the upper gastrointestinal tract. Ultrasonography is
the best tool for identifying pancreatic abscess/pseudocyst; however, differentiation of pseudocysts from other
fluid-filled masses is not possible without evaluation of the fluid. Percutaneous fine needle aspiration of masses
is reasonable in dogs because of the extremely low incidence of septic pancreatitis in this species. Risk must be
weighed against the advantage of a preoperative diagnosis. Resolution of pancreatic abscess/pseudocysts after
percutaneous, ultrasound-guided drainage is possible.

Hematologic and serum biochemical findings with pancreatic abscess/pseudocyst are inconsistent but may
include leukocytosis, neutrophilia with or without a left shift, lymphopenia, or monocytosis. Serum biochemical
abnormalities may include hyperbilirubinemia and high serum alkaline phosphatase caused by extrahepatic cho-
lestasis, high alanine aminotransferase, hypocholesterolemia, hyponatremia, hypochloremia, and hypokalemia.
Serum lipase and serum amylase are insensitive and nonspecific; they should not be requested. Bilirubinuria
often is present.

MEDICAL MANAGEMENT

Pancreatic abscesses/pseudocysts have classically been considered surgical diseases. However, we now re-
alize that in some patients they can be resolved with percutaneous drainage, and others (typically those fortu-
itously diagnosed on abdominal ultrasound for some other reason) may need no treatment. These lesions are
almost invariably sterile in dogs, but septic abscesses can occur in cats. The mortality rate in human beings with
pancreatic abscesses is nearly 100% when medical therapy without drainage is used; with surgical treatment,
mortality has been reduced. Similar studies have not been reported in dogs or cats. Some pancreatic abscesses/
pseudocysts may resolve spontaneously without therapy.

SURGICAL TREATMENT

Symptomatic dogs with abscesses or pseudocysts probably benefit from drainage procedures; however, many
dogs with pancreatitis have hypoechoic areas in the pancreas that do not represent fluid accumulations that can
be drained. Generalized, sterile peritonitis is present in some dogs with pancreatic abscess/pseudocyst; if septic
peritonitis or pancreatitis is present, a thorough search should be made for a primary cause such as a perforated
duodenum. On opening the abdomen, a mass is observed originating from the pancreas in the cranial portion of
the abdomen. The mass may be firm and fibrotic or friable. Multiple adhesions to omentum and adjacent loops
of small or large intestine often are present. These lesions can look malignant; however, a vast majority of pan-
creatic lesions and masses are inflammatory without malignancy, regardless of how bad they appear. Adhesions
may be present if the lesion has ruptured and re-formed. If the abscess or pseudocyst is surgically resolved,
omentalization is preferred over external drainage (see later discussion).

PREOPERATIVE MANAGEMENT

If clinically apparent pancreatitis is present, medical management should be initiated before surgery (percutane-
ous drainage may proceed if deemed important). A broad-spectrum antibiotic can be administered intravenously
before surgery if sepsis is believed to be present, but this is seldom necessary. If infection is found by cytology
or culture, then antibiotics should be used for at least 10 to 14 days postoperatively.

Perform a midline abdominal laparotomy that extends from the xiphoid cartilage caudally to distal to the um-
bilicus. Gently explore the abdomen. Locate the pancreatic mass and obtain cultures of infected tissue. Gently
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break down adhesions in the intestine and omentum as needed to visualize the lesion. Preserve the pancreatic
ducts, common bile ducts, and adjacent vascular structures during dissection. Débride necrotic or purulent areas
of the pancreas using a combination of sharp and blunt dissection. Resect as much of the necrotic pancreas as
possible without damaging adjacent blood vessels or tissue. Once the lesion has been débrided, place a piece of
omentum in it and secure it with sutures. If possible, loop the omentum through a tunnel in the pancreatic tissue
and suture it back to itself. Determine common bile duct patency by gently expressing the gallbladder. If the com-
mon bile duct is not patent, catheterize the duct and try to obtain flow or perform a cholecystoenterostomy. Make
sure you do not ligate the common bile duct. If generalized peritonitis is present, lavage the abdomen thoroughly
with warm, sterile saline or lactated Ringer’s solution. If peritonitis is present close the abdomen, insert a drain,
or leave it open for drainage.

POSTOPERATIVE CARE AND ASSESSMENT

The patient should be treated for pancreatitis, as described previously. Antibiotic therapy should be continued if
infection is found. Animals should be monitored postoperatively for signs of worsening inflammation. Clinical as-
sessment of these patients (i.e., presence or absence of fever, abdominal pain, anorexia, vomiting, and icterus) is
more important than the CBC or ultrasonographic appearance. Repeat operations may be required occasionally.
Blood cultures are warranted if bacteremia is suspected. Pancreatitis is a potential complication of any surgery
involving the pancreas.

PROGNOSIS

The prognosis in animals with inflammatory pancreatic lesions is guarded. Mortality rates appear to be higher
with necrotic mass lesions of the pancreas and pancreatic abscesses than with pancreatic pseudocysts. Cats
undergoing surgery because of extrahepatic biliary obstruction secondary to severe acute pancreatitis that does
not respond to medical management may have a good prognosis. Postoperative complications that have been
described include progression of diabetes mellitus, septic peritonitis, local gastrostomy tube stoma inflammati-
on, local gastrostomy tube stoma infection, and mild dermal suture reaction.

SPLENICTORSION

Splenic torsion most often occurs in association with GDV; isolated splenic torsion occurs rarely in dogs and to
our knowledge has not been reported in cats. Importantly, splenic torsion is rarely associated with neoplasia.
Typically, the thin-walled splenic vein is occluded, although the splenic artery remains partly patent, resulting in
congestive splenomegaly. Vascular thrombosis (particularly of the splenic vein) may occur. In some dogs the
clinical signs are acute; in others the torsion presumably is intermittent, and abnormalities are noted weeks
before diagnosis.

The cause of isolated splenic torsion is unclear. It may be related to congenital abnormalities or traumatic disrup-
tion of the gastrosplenic or splenocolic ligament. It also has been hypothesized that splenic torsion may occur
after partial gastric torsion (i.e., an intermittently malpositioned stomach), in which case the spleen remains
torsed despite repositioning of the stomach. Primary splenic torsion may be acute or chronic. The chronic form
is difficult to diagnose because clinical signs are often vague and may be intermittent; however, chronic splenic
torsion was recently reported in two dogs that had had clinical signs for between 2 weeks and 4 months; clinical
signs resolved in these dogs after splenectomy.

Splenic torsion is most commonly reported in large- or giant breed, deep-chested dogs, particularly Great Danes
and German shepherd dogs, but English bulldogs may also be over represented. In a recent study of 102 affected
dogs, these 3 breeds accounted for 50% of the cases. This same study found castrated males to be more com-
monly affected than females or intact males.

Most animals are presented for treatment because of some combination of vomiting, weakness or depression,
icterus, hematuria or hemoglobinuria, abdominal pain, and/or diarrhea. Clinical signs may be acute or chronic.
Some owners have reported chronic intermittent signs up to 3 weeks before evaluation. Torsion has been attri-
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buted to a diaphragmatic hernia that occurred several years previously. Acute torsion may cause signs of cardi-
ovascular collapse and shock.

The most prominent physical examination finding is splenic enlargement or a mid-abdominal mass. Abdominal
pain, fever, dehydration, pale mucous membranes, or icterus (or all of these) sometimes is found. Dogs with
cardiovascular collapse and shock have tachycardia, pale mucous membranes, prolonged capillary refill times,
and/or weak peripheral pulses.

The most common radiographic findings are diminished visceral detail associated with peritoneal effusion and
displacement of the small intestine by an enlarged spleen. The splenic outline often is difficult to discern. Some-
times, obvious splenomegaly is seen. If the dorsal extremity (head) or the body of the spleen is not observed in
its normal position, splenic torsion is suggested. Occasionally, gas bubbles are present within the splenic paren-
chyma, presumably formed by gas-producing bacteria (e.g., Clostridium spp.) in the devitalized spleen. Gastric
dilatation may occur.

Ultrasonographically, the splenic parenchyma may be normal, hypoechoic, or anechoic with interspersed linear
echoes; however, a hypoechoic spleen is most commonly seen. Finding a notably enlarged spleen that is diffusely
hypoechoic, with linear echoes separating large, anechoic areas) may be unique to splenic torsion. Enlargement
of hilar splenic vessels may also suggest this condition. B-mode evaluation of the splenic veins for intraluminal
echoes and spectral or color Doppler evaluation for absent velocity flow may be important assessments to make
in dogs with splenic torsion and/or infarction. Visible splenic vein intraluminal echogenicities compatible with
thrombi may be seen ultrasonographically in dogs with splenic torsion that have vascular congestion and com-
pression and thrombosis of the splenic vein. Spectral Doppler and color Doppler imaging of the splenic vein will
show an absence of flow in affected dogs.

MEDICAL MANAGEMENT

Splenic torsion is a surgical disease; medical management usually is limited to stabilizing the animal for surgery
(see later discussion in the “Preoperative Management” section). If the animal is shocky, intravenous fluids and
antibiotic therapy should be initiated.

SURGICAL TREATMENT

The timing of surgical therapy is influenced by the animal’s status at presentation. An animal presented for treat-
ment with signs of shock should be operated on as quickly as possible after its condition has been stabilized.
Surgery may be reasonably delayed for a short period in animals with chronic disease; however, prompt surgical
intervention is recommended. If possible, fluid deficits and electrolyte and acid-base abnormalities should be
corrected before surgery. Whole blood or packed RBC administration is warranted in animals with a hematocrit
below 20%. Perioperative antibiotic therapy (e.g., cefazolin 22 mg/kg V) is recommended because vascular
occlusion and necrosis may allow proliferation of bacteria in the spleen. Electrocardiograms are warranted to
determine whether cardiac arrhythmias are present that may require therapy before induction of anesthesia or
during surgery. Blood transfusion products should be available because the enlarged and congested spleen may
rupture with handling, causing abdominal hemorrhage.

Splenectomy is the treatment of choice in dogs with acute splenic torsion because no good way to secure the
spleen in its normal position is known, and torsion may recur. Furthermore, derotating the spleen may allow ne-
crotic debris and toxins to enter the systemic circulation and is not recommended, thus splenectomy is the only
viable option in animals with chronic torsion, and is recommended in those with acute torsion.

DISEASES OF THE EXTRAHEPATICBILIARYSYSTEM

Disease of the biliary system requiring surgical intervention are either caused by leakage of bile into the abdomen
or obstruction of bile flow. Leakage of bile may occur when there is damage to the gallbladder or a tear or com-
plete transection of the hepatic ducts or common bile duct. This is most often caused by blunt trauma following
motor vehicle accidents, however, it may also occur with sharp abdominal trauma (such as gunshot wounds).
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Obstructive biliary disease may be caused by biliary stones, infection, inflammation of the gallbladder (cholecys-
titis), pancreatitis, or neoplasia. Cholelithiasis and choledocholithiasis should be considered when obstructive
icterus is suspected, however, gallstones are rare in dogs and cats. Most cases have been discovered at nec-
ropsy and have not been associated with clinical signs unless there is a secondary infection of the gallbladder.

Clinical signs

The clinical signs associated with leakage of the biliary system are often insidious in onset. Many times there
is a delay of several weeks following trauma before the onset of clinical signs referable to the biliary system are
noted. Early signs of biliary leakage are vomiting, anorexia, lethargy, and abdominal pain. Signs of abdominal dis-
comfort and systemic disease often are not present until the bile becomes infected. Because bile salts are toxic
to tissues and cause tissue necrosis, peritonitis usually occurs secondarily in chronic, untreated bile leakage.
Animals with bile leakage generally die due to the effects of bacterial peritonitis.

Clinical signs associated with obstructive diseases depend on the cause of the obstruction. Icterus, abdominal
pain, vomiting, depression, fever, weight loss, and anorexia may be noted.

Diagnosis

A history of trauma is frequently present in patients with biliary tract leakage. Abdominal radiographs may show
evidence of fluid accumulation and loss of detail. Serum biochemical abnormalities include increased total biliru-
bin and serum alkaline phosphatase. Bilirubinuria may be present and occasionally the animals have clay-colored
stools. Abdominocentesis should be performed on all animals in which bile peritonitis is suspected. The total
bilirubin should be higher in the fluid than in serum in animals with bile leakage.

Animals with obstructive disease are generally icteric. Total bilirubin is elevated and serum alkaline phosphatase
is usually markedly increased. Survey abdominal radiographs may demonstrate radiopaque stones. Ultrasonog-
raphy may also indicate dilated biliary ducts. Intravenous cholangiography or nuclear scintigraphic procedures
outlining the biliary system may aid in the diagnosis of obstructive biliary disease.

BILIARY SURGERY

Normal bile is sterile, however in cases of cholangitis and cholecystitis the bile frequently contains bacteria.
Antibiotic therapy should be based on culture and sensitivity. Administration of presurgical and postsurgical an-
tibiotics is indicated. Empirically, ampicillin, cephalosporins, and chloramphenicol are often used because they
are excreted into the bile.

Treatment of biliary tears requires accurate approximation of all layers, particularly the mucosa. Minimal dis-
section should be used in order to prevent damage to the vascular supply of the duct. Care should be used to
maintain adequate lumen size and to prevent strictures sutures should be placed without tension. Small defects
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should be repaired with 4-0 to 6-0 absorbable suture material. If larger defects are present a cholecystojeju-
nostomy may be necessary. The use of stents is somewhat controversial. Reconstruction over stents has been
advocated in human beings. These stents are used to decompress the gallbladder, stent the anastomosis, and
prevent leakage until the sutured area has had a chance to heal. If a stent is placed, it should be of nonreactive,
soft material and should be smaller than the size of the vessel in which it is placed. | generally place the tube
across the defect in the common bile duct and exit it into theduodenum.

Placing a single suture of absorbable suture material allows the tube to be passed into the duodenum and out
the intestinal tract, avoiding the need for a second surgical procedure.

Extensive damage to gallbladder or common bile duct is best repaired by cholecystectomy (removal of the gall-
bladder). The gallbladder is exposed and the visceral peritoneum excised along the junction of the gallbladder
and the liver. The cystic duct and gallbladder are freed to their junction with a hepatic duct and the common bile
duct, and the cystic duct and accompanying artery are ligated with 3-0 or 4-0 nonabsorbable suture material. The
gallbladder is then removed.

Cholecystotomy may be required in animals with obstructive disease, particularly if inspissated bile or calculi are
present. The gallbladder should be packed off from the rest of the abdomen with sterile laparotomy pads. The
gallbladder should be lavaged and the cystic duct cannulated and flushed. The gallbladder incision is closed in
1 or 2 continuous inverting layers.

Cholecystojejunostomy is performed when the damage to the common bile duct is irreparable, or when the open-
ing to the duodenum is obstructed, such as with pancreatic, gastric, or duodenal neoplasia. The gallbladder is
freed from the liver, and the field packed off. Two incisions approximately 2.5 cm long are made parallel to each
other in the gallbladder and the jejunum. The cranial dorsal incision lines are closed from within the lumen using
4-0 absorbable suture material in an approximating mucosal pattern. Next, the caudal ventral incision lines are
closed. There are fewer problems with reflux of intestinal contents into the biliary tract when the opening is large.
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Toraks Cerrahisinde Yaklagim
Theresa Fossum

Epic Veteriner Uzmanlari, Arizona

TANIMLAR

Torakotomi, godiis duvarinin cerrahi olarak kesilmesidir; kaburgalar arasindan insizyon (interkostal veya later-
al torakotomi) veya sternumun ayrilmasi (medyan sternotomi) ile yapilabilir. Pulmoner lobektomi, bir akciger
lobunun (tam) veya akciger lobunun bir kisminin (kismi) ¢ikariimasidir. Pnémonektomi, torasik boslugun bir
tarafindaki tiim akciger dokusunun gikariimasidir.

ANTIBIYOTIiKLER

Altta yatan pulmoner hastali§i veya travmasi (yani pulmoner kontiizyonlar) olan hayvanlar, pulmoner enfeksiyon
gelistirme riski altindadir. Bu hastalar dikkatle izlenmeli ve profilaktik antibiyotikler (6rnegin, sefazolin; indiiksi-
yonda 22 mg/kg IV; 2 ila 4 saatlik araliklarla bir veya iki kez tekrarlanmali) saglanmali veya en erken enfeksiy-
on belirtisinde (yani, Iokositoz ve/veya ates) terapotik antibiyotikler baslatilmalidir. Ampisilin ve enrofloksasin,
kiiltir ve antimikrobiyal duyarhlk testi sonuglari donene kadar kopeklerin siipheli enfeksiyoz alt solunum yolu
hastaliklarinin tedavisinde kullanilan diger rasyonel segeneklerdir.

Profilaktik antibiyotiklerin kullanimi operasyonun uzunluguna, gerceklestirilen operasyon tipine, hayvanin
bagisiklik durumuna ve altta yatan hastalik siirecine baghdir. Biiyiik neoplastik lezyonlarin (fokal nekroz alanlari
icerebilen) ¢ikarilmasi igin torakotomi uygulanan giigten diismiis hayvanlarin profilaktik antibiyotik tedavisin-
den fayda gormesi muhtemeldir. Profilaktik antibiyotikler, anestezi indiiksiyonunda intravenoz olarak verilmeli ve
genellikle 12 ila 24 saat iginde kesilmelidir.

CERRAHi ANATOMI

Kopek ve kedilerin torasik bogluklari lateral kenarlardan sikistirilir, bu nedenle en biiyiik boyut dorsoventraldir.
Kaburgalar, sternum ve columna vertebralis; torasik iskeleti olusturur. Sternum, sekiz adet eglesmemis kemik-
ten olusur ve toraksin tabanini olusturur. ilk ve son gogiis kemigi sirasiyla manubrium ve xiphoid olarak bilinir.
Genellikle 13 gift kaburga vardir. Onuncu, onbirinci ve onikinci kaburgalar sternum ile eklem yapmaz, bunun yer-
ine iki tarafli kostal kemeri olusturur. On iiglincli kaburganin kikirdakli kismi kas sisteminde serbest olarak son-
lanir. interkostal bosluk olarak bilinen kaburgalar arasindaki bosluk, genellikle bitisik kaburgalarin iki ila ii¢ kati
genisligindedir. Torasik duvara kan temini, uydu vena ve sinir ile birlikte komsu kaburganin kaudalinde uzanan in-
terkostal arterler tarafindan saglanir. Tipik bir interkostal sinir, torasik sinirin dorsal dalinin ayrildigi yerde baslar
ve internal interkostal kasin lifleri arasinda distal olarak ilerler. Cogu interkostal boslukta, interkostal damarlar ve
sinirler medial olarak sadece plevra ile kaplidir.

Toraks kaslari sadece yapisal bir isleve hizmet etmez, ayni zamanda solunumda da dnemlidir. interkostal kaslar,
torasik duvarin en derin kaslaridir. Eksternal interkostal kasin lifleri her kaburganin kaudal sinirindan baslar ve
kaudaventral olarak bir sonraki kaburganin kraniyal sinirina ilerler. Bu kas oncelikle inspirasyonda dnemlidir.
internal interkostal kaslar, diger taraftan, bir kaburganin kranial sinirindan baslayip bir 6nceki kaburganin kaudal
sinirina kadar uzanir ve esas olarak ekspirasyona yardimci olma islevi goriir. Diger inspiratuar kaslar skalen
kaslar, serratus dorsalis cranialis, levatores costarum ve diyafram kasidir. Ek olarak, ekspiratuar kaslar arasinda
rektus abdominis, eksternal abdominal oblik, internal abdominal oblik, transversus abdominis, serratus dorsalis
caudalis, transversus costarum ve iliocostalis kasi bulunur.

Kopeklerin ve kedilerin akcigerlerinde, toraks boslugunun seklindeki degisikliklere (yani, diyafram hareketinin
veya omurganin ekstensiyon ve fleksiyonunun neden oldugu) yanit olarak akcigerlerin seklini degistirmesine izin
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veren ve farkl loblar olusturan derin fissiirler vardir. Bu fissiirler ayrica, loblarin tek tek izole edilmesini saglar
ve gevreleyen loblarin biitiinliigiini bozmadan loblarin ¢ikarilabilmesine izin verir. Sol akciger, bir kranial ve bir
kaudal lobdan olusur ve kranial lob da; kaudal ve kranial parcalara ayrilir. Sag akciger soldan daha biiyiiktiir ve
kraniyal, orta, kaudal ve aksesuar loblara bolinmiistiir. Kardiyak gentik, akciger dokusunun kalp ve viicut duvari
arasina girmedigi, kalbin iizerinde yer alan kiigiik bir alandir. Genellikle dordiincii interkostal boslugun ventralinde
bulunur ve sag tarafta daha biiytktiir.

Pulmoner arterler, kalbin sag ventrikiiliinden akcigerlere kirli kan tasir ve pulmoner venler, temiz kani akcigerle-
rden sol atriyuma geri dondiiriir. Sol pulmoner arter sol bronsun kranialinde seyrederken sol pulmoner venler ise
ventralinde seyreder. Sag tarafta; pulmoner arter sag bronsun dorsalinde ve hafif kaudalinde yer alirken pulmoner
venler kraniyodorsal ve ventral olarak uzanir.

PREOPERATIF YONETIM

Solunumu bozan travmatik lezyonlari olan (6rnegin yelken gogiis) veya akut solunum yetmezligi olan hayvanlar
(6rnegin riiptiire bulla veya riiptiire pulmoner apse) operasyondan dnce siklikla acil stabilizasyon (6rnegin, kabur-
ga segmentlerinin stabilizasyonu, torasentez ve oksijen tedavisi) gerektirir. Torasentez ve gogiis tiipii yerlestirme
ekipmani hazir bulundurulmali ve klinisyenler bu tekniklere asina olmalidir. Toraks, kiint travma sonrasi en sik
yaralanan bolgedir; yakin zamanda yapilan bir caligmada hastalarin %72'sinden fazlasinda torasik yaralanmalar
tespit edilmistir. Yaralanan hayvanlarin %50'sinde es zamanli abdomen ve gogiis yaralanmalari tespit edilmistir.

NOT: Tiim travma hastalarinda gogiis dikkatlice oskiilte edilmelidir. Cogunda pulmoner kontiizyon vardir ve
gogiis oskiiltasyonunda anormal sesler bulmak tipik olarak torasik travmanin radyografik belirtileriyle iliskilidir.

Biiyiik neoplastik lezyonlarda, hayvani sternal pozisyonda veya etkilenen tarafi asagi gelecek sekilde lateral
pozisyonda konumlandirmak ve oksijen (yani, nazal insuflasyon veya oksijen kafesi) saglamak genellikle faydal-
idir. GOgis cerrahisi gecirecek, solunum bozuklugunun ciddiyetini saptamak ve tanimlamak icin ameliyat onc-
esinde kan gazi analizi veya nabiz oksimetresi ile degerlendirme sarttir. Agiklanamayan anormallikler arastiril-
malidir, ¢iinkii bazen cerrahi olarak diizeltilemeyen bir hastaliin (yani, diffiiz mikrometastaz) neden oldugu
solunum bozukluklar tespit edilebilir. Dolayisiyla, ameliyattan dnce ciddi anemiler diizeltilmelidir.

Kardiyak cerrahi miidahale gereken hayvanlarda genellikle kardiyovaskiiler bozulmalar vardir ve miimkiin old-
ugunda anestezi indiiksiyonundan dnce medikal olarak diizeltilmeli veya kontrol altina alinmalidir. Konjestif kalp
yetmezligi ve 6zellikle pulmoner 6dem, ameliyattan dnce diiiretikler (6rn., furosemid) ve anjiyotensin doniistiiriicli
enzim (ACE) inhibitorleri (6rn., enalapril, benazepril ve lisinopril) ile tedavi edilmelidir. Kardiyak aritmiler tespit
ve tedavi edilmelidir (Ayrica “Ameliyat Sonrasi Bakim ve Degerlendirme” boliimiine bakiniz). Ventrikiiler tasikar-
di ameliyattan once sinif | antiaritmik ilaglarla (yani lidokain ve prokainamid) baskilanmalidir. Lidokain, ameli-
yat sirasinda ve hemen sonrasinda ventrikiiler tasiaritmilerin tedavisinde etkilidir. Supraventrikiiler tasikardi;
ameliyattan dnce digoksin, B-adrenerjik blokerler (6rn., esmolol, propranolol ve atenolol) veya kalsiyum kanal
bloke edici ilaglar (6rn., diltiazem) gerektirebilir. Atriyal fibrilasyon, ventrikiiler yanit oranini 140 bpm'nin altina
diislirmek igin cerrahi oncesi digoksin ile kontrol edilmelidir. Tek basina digoksin ventrikiiler hiz yeterince azalt-
miyorsa, B-adrenerjik blokerlar veya kalsiyum kanal bloke edici ilaglarin eklenmesi gerekebilir. Alternatif olarak
amiodaron, ventrikiiler yanit hizini kontrol etmek ve bazi durumlarda atriyal fibrilasyonu normal siniis ritmine
donistirmek igin kullanilabilir. Bradikardisi olan hayvanlar ameliyattan dnce bir atropin veya glikopirolat yanit
testinden gegmelidir. Bradikardi atropin veya glikopirolata yanit vermiyorsa, gegici transvendz pacing veya siirekli
intravendz izoproterenol infiizyonu gerekebilir. Tim hayvanlar kalp ameliyatindan once tam bir ekokardiyografik
degerlendirmeden gegmelidir; eksik veya yanlis bir teshis, yikici sonuglara yol acabilir. Doppler ekokardiyografinin
ortaya ¢cikmasiyla birlikte, kalp cerrahisinden once kardiyak kateterizasyon artik rutin olarak gerekli degildir.

CERRAHI TEKNiK
Torakotomi

Torakotomi, kaburgalar arasinda ensizyon yapilarak veya sternumu ayirarak yapilabilir. Kullanilan yaklasim, gerekli
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maruziyete ve altta yatan hastalik siirecine baglidir. Yapilan torakotomi tipi ne olursa olsun, gerekirse insizyonun
uzatilmasina izin vermek adina aseptik cerrahi igin genis bir alan hazirlanmalidir. Hangi sol lobun etkilendigine
bagh olarak; dordiincd, besinci veya altinci sol interkostal araliktan gergeklestirilen birlateral torakotomi, lobek-
tomi igin yeterli agikhgi saglar. Sol dordiincii interkostal bosluk torakotomisi; sag ventrikiil ¢ikis yolunun, ana
pulmoner arterin ve duktus arteriozusun agiga ¢ikarilmasina izin verir. Perikardiyal kesenin bilateral ¢ikariimasi,
bu yaklasimla zor olabilir. Sag interkostal torakotomi; kalbin sag tarafinin (aurikula, atriyum ve ventrikiil), kraniyal
ve kaudal vena kava, sag akciger loblari ve azigos venin agida cikariimasini saglar. Median sternotomi, toraks
boslugunun her iki tarafinin da goriilmesini saglar. Bilateral, parsiyel lobektomi median sternotomiden kolaylikla
yapilabilir; ancak tam lobektomi genellikle zordur. Kaudal vena kava, ana pulmoner arter ve perikardiyal kesenin
her iki tarafi bu yaklagimla izole edilir ve manipiile edilebilir.

Recommended Intercostal Spaces tor 1 horacotomy”

LEFT RIGHT
Heart 4.5 45
PDA 4(5)
PRAA 4
Pulmonic valve 4
Llungs 4-6 4.6
Cranial lobe 45 45
Middle lobe 5
Caudal lobe 5(6) 5(6)
Esophogus
Cranial 34
Caudal 7-9 7-9
Cranial vena cave (4) 4
Caudel veno cava (6-7) 67

NOT: Cerrahi islemin baslangicinda ve toraks kapatilmadan dnce cerrahi siingerleri saydiginizdan emin olun. Bu,
torasik boslukta siinger birakmamanizi saglamaya yardimci olur.

interkostal torakotomi: Kopek lateral pozisyondayken, insizyon bélgesini secin. Yaklasik interkostal boslugu bu-
lun ve deriyi, deri alti dokuyu ve kutandz trunci kasini keskin bir sekilde kesin. insizyon, vertebra gévdelerinin
hemen altindan sternumun yakinina kadar uzanmalidir. Makasla latissimus dorsi kasi boyunca insizyonu derin-
lestirin, ardindan bir elinizi latissimus dorsi kasinin altina kraniyal olarak yerlestirerek ilk kaburgayi palpe edin.
interkostal boslugu dogrulamak igin ilk kaburgadan geriye dogru sayin. Bir interkostal insizyonun kranialindeki
kaburgalar, kaudal kaburgalardan daha kolay geri ¢ekilir, bu nedenle komsu iki interkostal bosluk arasinda segim
yapmaniz gerekiyorsa, daha kaudal boslugu secin. Scalenus ve pektoral kaslari, liflerine dik bir sekilde makasla
kesin ve ardindan segilen interkostal boglukta serratus ventralis kasinin liflerini ayirin. Kostokondral bileskenin
yakininda, eksternal interkostal kas liflerinin altina bir makas yerlestirin ve kasi kesmek igin makasi interkostal
boslugun ortasina dorsal olarak itin. internal interkostal kasi benzer sekilde kesin. Toraks bosluguna girmek
iizere oldugunuzu anestezi uzmanina bildirin ve akcigerleri ve plevrayi belirledikten sonra plevraya penetre etmek
icin kapali makas veya kiint bir nesne kullanin. Bu, havanin toraksa girmesine izin vererek akcigerlerin viicut du-
varindan uzaklagsmasina neden olur. istenilen pozisyonlamayi elde etmek icin ensizyonu dorsal ve ventral olarak
uzatin. Sternumun yakininda subpleural olarak seyreden internal torasik damarlar tanimlayin ve kesmekten
kacginin. Laparatomi siingerlerini nemlendirin ve gogus insizyonunun agida ¢ikan kenarlarina yerlestirin. Kabur-
galari iki yana agmak igin bir Finochietto ekartorii kullanin. Daha fazla agik alan gerekiyorsa, insizyona bitisik bir
kaburga cikarilabilir; ancak, bu nadiren gereklidir.
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Toraks! kapatmadan once insizyonun kaudalindeki interkostal bosluktan bir gogiis tlipli yerlestirin. Alternatif
olarak, kaburga apozisyonunu ve kas kapanmasini takiben igne iistii (over-the-needle) bir kateter kullanarak
gogiis boglugundan kalan havayi ¢ikarin.

insizyona bitisik kaburgalarin etrafina dort ila sekiz adet saglam monofilament emilebilir veya emilemez dikis
(hayvanin boyutuna bagh olarak 3-0 ila 2 numaralar) yerlestirerek torakotomiyi kapatin. Kaburgalari bir kaburga
yaklastirici ile yaklastirin veya bir asistanin kaburgalari yerlestirmek icin iki dikis atmasini saglayin, ardindan
kalan dikisleri atin. Kaburga yaklastiriciyi gikarmadan once tiim dikigleri bitirin. Emilebilir dikis materyali ile ser-
ratus ventralis, scalenus ve pektoralis kaslarini sirekli dikis ile dikin. Latissimus dorsi kasinin kenarlarini benzer
sekilde yerlestirin. Onceden yerlestirdiginiz gogiis tiipii veya igne iistii kateter kullanarak gogiis boslugundaki
kalan havayi ¢ikarin. Deri alti dokusunu ve cildi her zamanki gibi kapatin.

Kedilerde ve kiigiik kopeklerde kas koruyucu bir teknik de uygulanabilir. Burada, latissimus dorsi kasini kes-
mek yerine, kas ventral fasyal ekleri boyunca keskin bir sekilde ayrilir ve yiikseltilir. Latissimus dorsi kasi kesil-
memisse, yavru kopekler torakotomiden kisa bir siire sonra ambulasyona daha istekli olabilir; bununla birlikte, ko-
peklerde cesitli interkostal torakotomi tipleri arasinda topallik veya diger sonuglari karsilagtirmak igin caligmalar
yapiimamistir. Ayrica interkostal torakotomilerin kapatilmasi igin transkostal dikisler de bildirilmistir; interkostal
sinirin kaburgaya sikismasini dnlemek i¢gin dikisin gegctigi kaudal kaburgada kiigiik delikler agilir. Bu kapatma
yontemi, belirgin sekilde daha az postoperatif agri ile sonuglaniyor gibi goriinmektedir; bununla birlikte, zaman
alicidir ve daha kiigiik hayvanlarda kaburga kirigina yol agabilir.
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Medyan sternotomi: Median sternotomi yapilirken, postoperatif agriyl azaltmak ve sternebral kaymanin neden
oldugu gecikmis iyilesmeyi onlemek igin iki veya ii¢ sternebra kraniyal ya da kaudal olarak (lezyonun bulundugu
yere bagh olarak) saglam birakilmalidir. Akcigerlerin veya kalbin agida gikariimasi gerekiyorsa (yani, spontan
pnomotoraksi olan veya perikardiyektomi igin kopeklerde), sternotomi ksifoid kikirdaktan kraniyal olarak ikinci
veya liglincii sternebraya kadar uzanmalidir. Kranial mediastinumun aciga ¢ikarilmasi isteniyorsa, sternotomi
manubriumdan kaudal olarak altinci veya yedinci sternebraya kadar uzanmalidir.

Biiyiik kopeklerde, telle kapatilan sternotomiler daha stabildir ve iyilesme, kondral veya osteokondral birlesme
ile iligkilidir. iki sternebra arasinda ortalanmis tek veya ¢ift diigiimlii 8 seklindeki dikis, biyomekanik yiikleme
sirasinda en az yer degistirme ile iliskilidir.

Kopek lateral pozisyondayken, orta hattaki deriyi sternum iizerinden kesin. Keskin insizyon ve Ustteki kaslarin
kiint diseksiyonunun bir kombinasyonu ile sternumu acgiga ¢ikarin. Sternal testere, kemik testeresi, keski ve os-
teotom ile sternebralar orta hatta uzunlamasina kesin. Sternal testere, sternumun altina oturan bir kilavuza sa-
hiptir ve bu da sternumu kalbin altina veya akcigerlere zarar vermeden kesmeyi ¢cok daha kolaylastirir. Geng hay-
vanlarda giiglii bir diiz makas yeterli olabilir; ancak kemigi ezmekten kaginin. Sternebralarin orta hatta ayrilmasi
kapanmay kolaylastirir. Kemik testeresi veya keski kullaniyorsaniz, sternotomiyi tamamlarken alttaki akcigerin
ve kalbin hasar gormemesini saglamak igin ekstra 6nlem alin. Nemli laparotomi siingerlerini sternebralarin kes-
ik kenarlarina yerlestirin ve kenarlari Finochietto kaburga retraktorii ile geri gekin.Gogiis tiipl yerlestirilecekse,
bunu sternotomiyi kapatmadan dnce yapin. Tiipii sternebralarin arasindan degil, kaburgalarin arasindan veya
diyaframdan disari gikarin. Sternotomiyi, sternebranin etrafina 8 seklinde yerlestirilmis teller (yaklasik 15 kg'dan
biiyiik kopekler) veya kuvvetli dikislerle (yaklasik 15 kg'dan kiiciik kediler ve kdpekler) ile kapatin. Deri alti do-
kusunu emilebilir bir iplikle ile basit ve siirekli olacak sekilde dikin. Torasik bosluktan kalan havayi ¢ikarin ve
deriyi her zamanki gibi kapatin.

Torakoskopi: Video yardimli toraks cerrahisi (VATS) veya torakoskopi, toraks boslugunun tani ve tedavi prosediirleri
icin minimal invaziv bir tekniktir. Torakoskopi, kamera portali paraxiphoid pozisyonda ve dorsal yatigtayken veya
lateral pozisyondayken interkostal bosluklardan yerlestirilen kamera ve aletlerle yapilir. Gorsellestirmeyi ve op-
eratif calisma alanini iyilestirmek icin tek akciger ventilasyonu veya ana bronsiyal blokaj uygulanabilir. Tora-
koskopi ile gerceklestirilebilen prosediirler arasinda, bunlarla sinirli olmamak iizere: Eksploratuvar torakotomi
(orn., piyotoraks), akciger, mediastinum veya plevra biyopsileri; perikardiyektomi, akciger lobektomisi, vaskiiler
halka anomalilerinin diizeltiimesi, timoma ¢ikariimasi ve torasik kanal ligasyonu yer alir. Torakoskopi; daha az
postoperatif agri, daha az yara komplikasyonu, daha kisa iyilesme siiresi, daha kisa hospitalizasyon siireleri ve
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fonksiyona daha hizl doniis saglamaktadir.
Akciger Biyopsisi

ince igne aspirasyonu: Bu teknik en ok torasik duvara yakin nodiiler lezyonlar veya yaygin pulmoner infiltratlar
icin uygundur. ince igne aspirasyonu kor atis olarak gergeklestirilebilir ya da ultrason veya floroskopi ile yén-
lendirilebilir. Aspirasyonu yonlendirmek icin ultrason veya floroskopi kullanmak, fokal lezyonlarda dogru igne
yerlestirme sansini 6nemli 6lgiide artinr; radyografilerden igne yerlesimini belirlerken bu tiir lezyonlari gézden
kagirmak kolay olabilir. Bazen akcigerlerdeki hava, pulmoner lezyonlarin ultrasonda tespit edilmesini zorlastirir.
Pulmoner parankimde derin nodiiller olmasi durumunda hasta anesteziye alinabilir ve solunum kontrolii saglay-
abilmek ve ignenin dogru sekilde yerlestirilebilmesi igin floroskopi iinitesinin altina yerlestirilebilir. Ultrason veya
floroskopi mevcut degilse, radyografiler igne yerlestirme igin en uygun yerin belirlenmesine yardimci olabilir. Ek
olarak, mevcutsa BT kilavuzlugunda ince igne aspirasyonu yapilabilir. Diffiiz lezyonlarda, kalpten ve ana damar-
lardan uzak durmak i¢in daha biyiik kaudal loblari aspire etmek genellikle en iyisidir. Boyle bir islemden sonra her
zaman pnomotoraks riski vardir. Risk diisiik olmasina ragmen, ince igne aspirasyonunda komplikasyonlarindan
olen hastalar vardir ve klinisyenler hava kagagini durdurmak igin gogiis tuipu yerlestirmeye ve/veya torakotomi
yapmaya hazirlikli olmalidir.

Toraks duvarini delmek igin uygun noktayi belirledikten sonra alani klipsleyin ve hazirlayin.

Hasta hareketsiz kalacaksa sedasyon veya anestezi gerekmez; bununla birlikte, hayvanin islem sirasinda hareket
etmemesini saglamak icin genellikle anestezi onerilir.

Yiizeysel lezyonlar icin tipik olarak 25 gauge hipodermik igne kullanin; derin lezyonlar igin stileli 25 gauge spinal
igne tercih edilir. ignenin dogru noktada olduguna inanildiginda, 5 ila 8 ml negatif basingla birkag ileri itis uygu-
layin ve ardindan negatif basinci korumadan igneyi geri ¢ekin. Enjektore kan girdigi goriliirse, islemi durdurun ve
igneyi geri cekin. Kan, numuneyi seyrelttiginden ve sitolojik analizi zorlastirabileceginden istenmeyen bir durum-
dur. Solunum hareketinin pulmoner laserasyona neden olmamasi icin prosediirii hizli bir sekilde gergeklestirin.
Prosediirii gergeklestirdikten sonra, pnomotoraksin klinik tehlikeye neden olmadigindan emin olmak igin sonraki
30 ila 60 dakika boyunca hastayi dikkatlice izleyin.

Anahtar deligi (keyhole) biyopsisi: Uygun interkostal boslugu belirleyin ve akcigeri ortaya ¢ikarmak igin 3 ila 7
cm'lik bir anahtar deligi interkostal torakotomi yaklagimi uygulayin. Gogiis boslugunu gorebilmek igin bosluga
kiiclik bir Finochietto kaburga retraktorii yerlestirin. Akciger lobunu disar ¢ikarin ve gevreleyen bir ligatiir veya
torakoabdominal (TA) zimba kullanarak bir akciger biyopsisi alin. Biyopsiden sonra kalan deligi hemoraji kaniti
acisindan inceleyin ve gogiis boslugunu ilik steril salin soliisyonu ile doldurarak ve hava kabarciklarini inceley-
erek hava kacagi acisindan degerlendirin. Vakum kullanarak siviyi bosaltin. Gerekirse bir gogs tiipi yerlestirin
veya gogsii her zamanki gibi kapatin ve bir igne veya kateter ile goglis boslugundaki havayi aspire edin.

Torakoskopik biyopsi: Bir paraksifoid veya substernal durus genellikle bu prosediir igin en iyi segimdir, ancak lat-
eral bir durus da ise yarayabilir. Akciger loblarini anormallikler agisindan iyice inceleyin. Bu biyopsiler genellikle
akciger loblarinin uclarindan veya kenarlarindan yapilir. Biyopsi yapilacak yeri belirledikten sonra iki temel teknik
vardir:

intratorasik biyopsi: intraplevral bosluga ticari olarak temin edilebilen bir ligatiir (6rn., 25/0 18-in¢ ligatiir, En-
doloop, Ethicon, Overland Park, Kan.) yerlestirin ve ligasyon dongiisiinden bir forseps gegirin. Akcigerin etkilenen
boliimiiniin kenarini kavrayin ve akciger dokusunu ligasyon halkasina gekin. Cikarilacak biyopsi numunesinin
veya akcigerin bir kisminin etrafindaki bag sikin. Ligatiir sabitlendikten sonra, ligatiirii akcigerde birakarak pul-
moner doku kesitini ¢ikarin.

Yonlendirilmis anahtar deligi biyopsisi: Gogiiste 1 inglik bir kesi yapmak igin en uygun yeri belirleyin, tipik olarak,
inspirasyon sirasinda akciger ucunun uzandi§i kraniyal 2 ila 3. interkostal bosluk tercih edilir. insizyondan sonra,
bir Babcock forsepsi yerlestirin, biyopsi alinacak akciger lobunun ucunu kavrayin ve gogiisten disan ¢ekin. Ucun
etrafina bir ligatiir yerlestirin ve ligatiirii akcigerde birakarak rezeke edin. Bolgede sizinti olup olmadigini kontrol
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edin ve ardindan akcigeri tekrar gogse yerlestirin.

Cerrahi biyopsi: Bir interkostal torakotomi yapin ve etkilenen akciger lobunu belirleyin. Ek nodiiller igin her bir ak-
ciger lobunu palpe edin ve evreleme amaciyla hiler lenf diigiimiinden biyopsi alin. Timor lobun periferik kenarin-
da yer aliyorsa kismi lobektomi yapin; aksi takdirde tam bir lobektomi yapin. Eksize edilen dokuyu sitolojik ve
histolojik inceleme igin gonderin. Lezyon oyuklara sahipse veya dnceden var olan piyotoraks kaniti varsa, kitleyi
kiiltlir icin gonderin. Enfeksiyon kaniti varsa veya ameliyat sonrasi pnomotoraks veya hemoraji olasi goriiniiyorsa
toraksi kapatmadan once bir gogis tiipi yerlestirin. Kapattiktan sonra plevral boslukta kalan havayi gikarin.

POSTOPERATIF BAKIM VE DEGERLENDIRME

Hayvan kendi kendine ventilsayona basladi§inda solunum yakindan izlenmelidir. Solunum ekskiirsiyonu yeter-
sizse, gogis kapatildiktan sonra kalan havanin ¢ikarildi§ini dogrulamak igin gogiis tekrar degerlendirilmelidir.
Herhangi bir sliphe varsa, pnémotoraks agisindan gogiis radyografileri incelenmelidir. Kan gazi analizi ventilas-
yonun yeterliligini degerlendirmeye yardimci olabilir; hipoksik hayvanlar nazal insuflasyon veya oksijen kafesi
ile oksijen almalidir. Siddetli veya ilerleyici hipoksemisi olan hayvanlar pulmoner 6dem acgisindan degerlendir-
ilmelidir. Yetersiz ventilasyon bazi hayvanlarda agriya bagl olabilir. Median sternotomi, interkostal torakotomi
uygulamasina kiyasla ventilasyonun azalmasina neden olabilir. Torakotomi prosediirleri uygulanan tiim hastalar-
da analjeziklere ihtiyag vardir. Toraks cerrahisi sonrasi hipotermi sik goriiliir; bu hastalari yeniden isitmak igin ilik
su siseleri ve ilik dolagim sivilari veya sicak hava battaniyeleri kullanilmalidir.

NOT: Hayvan postoperatif hipoventilasyon yapiyorsa pnomotoraks, hemotoraks ve pulmoner ddemi ekarte etmek
icin toraks radyografileri onerilir.

Toraks cerrahisi vakalarinin %39'unda, ¢cogunlukla yara komplikasyonlari ve gogus dreni ile ilgili sorunlardan
olusan postoperatif komplikasyonlar bildirilmektedir (Tattersall ve ark. 2006). Torakotomi kesisinin ventral
tarafinda deri alti sivi birikimi bazen meydana gelir, ancak bu durum distal kaslarin (yani serratus ventralis ve
pektoralis kaslari) dikkatlice kapatiimasiyla dnlenebilir. Kismi veya tam lobektominin ana komplikasyonu hava
kacagi veya hemorajidir (veya her ikisi). Kiiglik hava sizintilari genellikle kendiliginden durur, ancak biiyiik hava
sizintilari veya ciddi hemorajiler yeniden ameliyat gerektirir. Medyan sternotomide yeterli kapatmayi saglamak ve
birkac sternebrayi saglam birakmak, sternebranin geg iyilesmesini veya kaynamamasini dnler; bununla birlikte,
yara komplikasyonlari hala yaygindir. Ameliyat sonrasi agri ve latissimus dorsi kasinin kesilmesi ile iliskili topallik
meydana gelebilir, ancak genellikle 1 ila 2 giin iginde diizelir.

NOT: Bu hayvanlari erken postoperatif donemde, pnémotoraks veya hemotoraks veya her ikisi igin yakindan izle-
yin.

Cevirmen: Gaye islamoglu
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Introduction to Thoracic Surgery
Theresa Fossum

Epic Veterinary Specialists, Arizona

DEFINITIONS

Thoracotomy is surgical incision of the chest wall; it may be performed by incising between the ribs (intercostal
or lateral thoracotomy) or by splitting the sternum (median sternotomy). Pulmonary lobectomy is removal of a
lung lobe (complete) or a portion of a lung lobe (partial). Pneumonectomy is removal of all lung tissue on one
side of the thoracic cavity.

ANTIBIOTICS

Animals with underlying pulmonary disease or trauma (i.e., pulmonary contusions) are at increased risk of de-
veloping pulmonary infections. These patients should be monitored carefully, and prophylactic antibiotics (e.g.,
cefazolin; 22 mg/kg IV at induction; repeat once or twice at 2- to 4-hour intervals) should be provided, or thera-
peutic antibiotics should be initiated at the earliest sign of infection (i.e., leukocytosis and/or fever). Until culture
and antimicrobial susceptibility test results return, ampicillin and enrofloxacin are other rational choices for
treatment of suspected infectious lower respiratory tract diseases of dogs.

Appropriate use of prophylactic antibiotics depends on the length of surgery, the type of surgery being performed,
the animal's immune status, and the underlying disease process. Debilitated animals undergoing thoracotomy
for removal of large neoplastic lesions (which may contain focal areas of necrosis) are likely to benefit from
prophylactic antibiotic therapy. Prophylactic antibiotics should be given intravenously at induction of anesthesia
and generally discontinued within 12 to 24 hours.

SURGICAL ANATOMY

The thoracic cavities of dogs and cats are compressed laterally, therefore the greatest dimension is dorso-
ventral. The ribs, sternum, and vertebral column form the thoracic skeleton. The sternum is composed of eight
unpaired bones and forms the floor of the thorax. The first and last sternebrae are known as the manubrium and
xiphoid, respectively. There are usually 13 pairs of ribs. The tenth, eleventh, and twelfth ribs do not articulate with
the sternum, but instead form the costal arch bilaterally. The cartilaginous portion of the thirteenth rib terminates
free in the musculature. The space between the ribs, known as the intercostal space, generally is two to three
times as wide as the adjacent ribs. Blood supply to the thoracic wall is provided by the intercostal arteries, which
lie caudal to the adjacent rib in conjunction with a satellite vein and nerve. A typical intercostal nerve begins
where the dorsal branch of the thoracic nerve divides and runs distally among the fibers of the internal intercostal
muscle. In most intercostal spaces, intercostal vessels and nerves are covered medially only bypleura.

The muscles of the thorax not only serve a structural function, but also are important in respiration. The deepest
muscles of the thoracic wall are the intercostal muscles. The fibers of the external intercostal muscle arise on the
caudal border of each rib and run caudoventrally to the cranial border of the next rib. This muscle is important
primarily in inspiration. The internal intercostal muscles, on the other hand, run from the cranial border of one rib
to the caudal border of the preceding rib, primarily functioning to aid expiration. Other inspiratory muscles are the
scalenus, serratus dorsalis cranialis, levatores costarum, and diaphragm. Additional expiratory muscles include
the rectus abdominis, external abdominal oblique, internal abdominal oblique, transversus abdominis, serratus
dorsalis caudalis, transversus costarum, andiliocostalis.

The lungs of dogs and cats have deep fissures that create distinct lobes, which allow the lungs to alter their
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shape in response to alterations in the shape of the thoracic cavity (i.e., that caused by diaphragmatic movement
or flexion or extension of the spine). These fissures also allow individual lobes to be isolated and removed without
compromising the integrity of the surrounding lobes. The left lung is divided into a cranial lobe, with a cranial and
caudal part, and a caudal lobe. The right lung is larger than the left and is divided into cranial, middle, caudal,
and accessory lobes. The cardiac notch is a small area overlying the heart where lung tissue is not interposed be-
tween the heart and body wall. It usually is locatedattheventralaspectofthefourthintercostalspace andislargeron-
therightside.

The pulmonary arteries carry nonaerated blood from the right ventricle of the heart to the lungs, and the pulmo-
nary veins return aerated blood from the lungs to the left atrium. The left pulmonary artery lies cranial to the left
bronchus, whereas the left pulmonary veins are ventral to it. On the right side, the pulmonary artery lies dorsal
and slightly caudal to the right bronchus, and the pulmonary veins lie craniodorsal and ventral to it.

PREOPERATIVE MANAGEMENT

Animals with traumatic lesions that impair respiration (e.g., flail chest) or those with acute respiratory impair-
ment (i.e., ruptured bulla or ruptured pulmonary abscess) often require emergency stabilization (e.g., stabiliza-
tion of rib segments, thoracentesis, and oxygen therapy) before surgery. Equipment for thoracentesis and chest
tube placement should be readily available, and clinicians should be familiar with these techniques. The thorax is
the most common regions injured following blunt trauma; thoracic injuries were identified in over 72% of patients
in a recent study. Concurrent abdominal and chest injuries were found in 50% of injured animals.

NOTE: Carefully auscultate the chest of all trauma patients. Most have pulmonary contusions and finding abnor-
mal sounds on chest auscultation typically correlates well with finding radiographic signs of thoracic trauma.

With large neoplastic lesions, positioning the animal in sternal recumbency or in lateral recumbency with the
affected side down, and providing oxygen (i.e., nasal insufflation or oxygen cage) often is beneficial. Blood gas
analysis or evaluation with pulse oximetry is warranted preoperatively in patients undergoing thoracic surgery
to detect and define the severity of respiratory impairment. Unexplained abnormalities should be investigated
because ventilatory impairment caused by nonsurgically correctable disease (i.e., diffuse micrometastasis) oc-
casionally is identified. If possible, significant anemia should be corrected beforesurgery.

Animals requiring cardiac surgery often have prior cardiovascular compromise that should be corrected or con-
trolled medically when possible before anesthetic induction. Congestive heart failure, particularly pulmonary
edema, should be managed with diuretics (e.qg., furosemide) and angiotensin- converting enzyme (ACE) inhibitors
(e.g., enalapril, benazepril, and lisinopril) before surgery. Cardiac arrhythmias should be recognized and treated
(see also later discussion in the Postoperative Care and Assessment section). Ventricular tachycardia should
be suppressed before surgery with class | antiarrhythmic drugs (i.e., lidocaine and procainamide). Lidocaine is
effective for management of ventricular tachyarrhythmias during and immediately after surgery. Supraventricu-
lar tachycardia may require digoxin, B-adrenergic blockers (e.g., esmolol, propranolol, and atenolol), or calcium
channel blocking drugs (e.g., diltiazem) before surgery. Atrial fibrillation should be controlled before surgery with
digoxin to lower the ventricular response rate below 140 bpm. This may require the addition of B- adrenergic
blockade or calcium channel blocking drugs if digoxin alone does not decrease the ventricular rate sufficiently.
Alternatively, amiodarone may be used to control ventricular response rate and, in some cases, convert atrial
fibrillation to normal sinus rhythm. Animals with bradycardia should undergo an atropine or glycopyrrolate re-
sponse test before surgery. If bradycardia is not responsive to atropine or glycopyrrolate, temporary transvenous
pacing or constant intravenous infusion of isoproterenol may be required. All animals should undergo a complete
echocardiographic evaluation before cardiac surgery; an incomplete or inaccurate diagnosis can have devastat-
ing consequences. With the advent of Doppler echocardiography, cardiac catheterization is no longer routinely
necessary before cardiac surgery.
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SURGICAL TECHNIQUE
Thoracotomy

Thoracotomy may be performed by incising between the ribs or by splitting the sternum. The approach used
depends on the exposure needed and underlying disease process. Regardless of the type of thoracotomy per-
formed, a large area should be prepared for aseptic surgery to allow extension of the incision if needed. De-
pending on which left lobe is affected, a left lateral thoracotomy at the fourth, fifth, or sixth intercostal space
provides adequate exposure for lobectomy. A left fourth intercostal space thoracotomy allows exposure of the
right ventricular outflow tract, main pulmonary artery, and ductus arteriosus. Bilateral removal of the pericardial
sac can be difficult from this approach. A right intercostal thoracotomy provides exposure of the right side of the
heart (auricle, atrium, and ventricle), cranial and caudal vena cava, right lung lobes, and azygous vein. Median
sternotomy affords exposure to both sides of the thoracic cavity. Bilateral, partial lobectomy is easily performed
from a median sternotomy; however, complete lobectomy often is difficult. The caudal vena cava, main pulmo-
nary artery, and both sides of the pericardial sac can be isolated and manipulated through this approach.

NOTE: Be sure to count surgical sponges at the start of the surgical procedure and before closure of the thorax.
This helps to ensure that you do not leave a sponge in the thoracic cavity.

Intercostal thoracotomy. With the dog in lateral recumbency, select the site for incision. Locate the approximate
intercostal space, and sharply incise the skin, subcutaneous tissue, and cutaneous trunci muscle. The incision
should extend from just below the vertebral bodies to near the sternum. Deepen the incision through the latissimus
dorsi muscle with scissors, then palpate the first rib by placing a hand cranially under the latissimus dorsi muscle.
Count back from the first rib to verify the correct intercostalspace.

Becommended Intercostal Spaces lor Thormcolomy ™
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The ribs cranial to an intercostal incision are more easily retracted than the caudal ribs, therefore choose the more
caudal space if you must choose between two adjacent intercostal spaces. Transect the scalenus and pectoral
muscles with scissors perpendicular to their fibers, then separate the muscle fibers of the serratus ventralis mus-
cle at the selected intercostal space. Near the costochondral junction, place one scissor blade under the external
intercostal muscle fibers and push the scissors dorsally in the center of the intercostal space to incise the mus-
cle. Incise the internal intercostal muscle similarly. Notify the anesthetist that you are about to enter the thoracic
cavityand, after identifying the lungs and pleura, use closed scissors or a blunt object to penetrate the pleura. This
allows air to enter the thorax, causing the lungs to collapse away from the body wall. Extend the incision dorsally
and ventrally to achieve the desired exposure. Identify and avoid incising the internal thoracic vessels as they
course subpleurally near the sternum. Moisten laparotomy sponges and place them on the exposed edges of the
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chest incision. Use a Finochietto retractor to spread the ribs. If further exposure is necessary, a rib adjacent to the
incision can be removed; however, this is seldomrequired.
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Place a chest tube through an intercostal space caudal to the incision prior to closing the thorax. Alternatively,
remove residual air from the thoracic cavity using an over-the- needle catheter following rib apposition and mus-
cularclosure.

Close the thoracotomy by preplacing four to eight sutures of heavy monofilament absorbable or nonabsorbable
suture (3-0 to No. 2, depending on the animal’s size) around the ribs adjacent to the incision. Approximate the ribs
with a rib approximator or have an assistant cross two sutures to appose the ribs, then tie the remaining sutures.
Tie all the sutures before you remove the rib approximator. Suture the serratus ventralis, scalenus, and pectoralis
muscles in a continuous pattern with absorbable suture material. Appose the edges of the latissimus dorsi muscle
similarly. Remove residual air from the thoracic cavity using the preplaced chest tube or an over-the- needle cathe-
ter. Close the subcutaneous tissue and skin in a routinefashion.

A muscle-sparing technique may also be performed in cats and small dogs. Here, rather than incising the latissi-
mus dorsi muscle, the muscle is sharply separated along its ventral fascial attachments and elevated. Puppies
may be more willing to ambulate shortly after thoracotomy if the latissimus dorsi muscle has not been cut;
however, studies have not been done to compare lameness or other outcomes after various types of intercostal
thoracotomy in dogs. Transcostal sutures have also been reported for closure of intercostal thoracotomies;
small holes are drilled in the caudal rib through which the suture is passed to avoid entrapment of the intercostals
nerve against the rib. This closure method appears to result in markedly less postoperative pain; however, it is
time-consuming and may be associated with rib fracture in smaller animals.

Median sternotomy. When performing median sternotomy, two or three sternebrae should be left intact cranially
or caudally (depending on where the lesion is located) to reduce postoperative pain and prevent delayed heal-
ing caused by sternebral shifting. If exposure of the lungs or heart is necessary (i.e., in dogs with spontaneous
pneumothorax or for pericardiectomy), the sternotomy should extend from the xiphoid cartilage cranially to the
second or third sternebra. If exposure of the cranial mediastinum is desired, the sternotomy should extend from
the manubrium caudally to the sixth or seventh sternebra.
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In large dogs, sternotomies closed with wire are more stable, and healing is associated with chondral or osteo-
chondral bridging. Single or double-twist figure-of-8 patterns centered between two sternebrae are associated
with least displacement during biomechanical loading.

With the dog in dorsal recumbency, incise the skin on the midline over the sternum. Expose the sternum by a com-
bination of sharp incision and blunt dissection of the overlying musculature. Transect the sternebrae longitudinally
on the midline with a sternal saw, bone saw, or chisel and osteotome. A sternal saw has a guide that sits under the
sternum, making it much easier to cut the sternum without damaging the heart or lungs underneath. In young ani-
mals, heavy straight scissors may be adequate; however, avoid crushing the bone. Splitting the sternebrae on the
midline facilitates closure. If using a bone saw or chisel, take extra precaution to ensure that the underlying lung
and heart are not damaged while completing the sternotomy. Place moistened laparotomy sponges on the incised
edges of the sternebrae and retract the edges with a Finochietto rib

retractor. If a chest tube is to be placed, do so before closing the sternotomy. Do not exit the tube from between the
sternebrae; exit it from between the ribs or through the diaphragm. Close the sternotomy with wires (dogs larger
than approximately 15 kg) or heavy suture (cats and dogs smaller than approximately 15 kg) placed around the
sternebrae in a figure-of-8 pattern. Suture the subcutaneous tissue in a simple continuous pattern with absorbable
suture. Remove residual air from the thoraciccavity and close the skin routinely.

Thoracoscopy. Video-assisted thoracic surgery (VATS) or thoracoscopy is a minimally invasive technique for
diagnostic and therapeutic procedures of the thoracic cavity. Thoracoscopy is performed in either dorsal recum-
bency with the camera portal placed in a paraxiphoid position, or lateral recumbency with camera and instrument
portals placed through intercostals spaces. To improve visualization and operative working space, one-lung ven-
tilation or mainstem bronchial blockade can be performed. Procedures that can be performed by thoracosco-
py include, but are not limited to exploratory thoracotomy (e.g., pyothorax), biopsies of lung, mediastinum, or
pleura, pericardiectomy, lung lobectomy, correction of vascular ring anomalies, thymoma removal, and thoracic
duct ligation. Thoracoscopy is associated with less postoperative pain, fewer wound complications, decreased
recovery time, shorter hospitalization periods, and more rapid return tofunction.

Lung Biopsy

Fine-needle aspirate. This technique is best suited for nodular lesions that are close to the thoracic wall or
diffuse pulmonary infiltrates. Fine needle aspiration may be performed blindly or be guided by ultrasound or fluo-
roscopy. Using ultrasound or fluoroscopy to direct the aspiration substantially increases the chances of accurate
needle placement in focal lesions; it can be easy to miss such lesions when determining needle placement from
radiographs. Sometimes air in the lungs makes pulmonary lesions difficult to detect on ultrasound. In the case
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of nodules deep in the pulmonary parenchyma, one may anesthetize the patient and place it under a fluoroscopic
unit so that respirations can be controlled, and the needle accurately placed. Radiographs may help determine
the optimal site for needle placement if ultrasound or fluoroscopy is not available. In addition, CT-guided aspi-
rates can be performed if this modality is available. In the case of diffuse lesions, it is usually best to aspirate the
larger caudal lobes to stay away from the heart and major vessels. There is always the risk of pneumothorax after
such a procedure. Despite the risk being small, patients have died from complications of aspirates, and clinicians
must be prepared to place a chest tube and/or do a thoracotomy to stop airleakage.

After identifying the appropriate spot to puncture the thoracic wall, clip and prep the area.

If the patient will remain still, no sedation or anesthetic is required; however, anesthesia is generally recommend-
ed to ensure that the animal does not move during the procedure.

For superficial lesions, typically use a 25-gauge hypodermic needle; for deep lesions, a 25-gauge spinal needle with
a stylet is preferred. Once the needle is believed to be in the correct spot, apply several bursts of 5 to 8 ml of neg-
ative pressure, and then withdraw the needle without maintaining the negative pressure. If blood is seen entering
the hub, stop the procedure and withdraw the needle. Blood is undesirable because it dilutes the sample and can
make cytologic analysis more difficult. Perform the procedure quickly so that respiratory movement does not cause
pulmonary laceration. After performing the procedure, watch the patient carefully for the next 30 to 60 minutes to
ensure that pneumothorax does not cause clinicalcompromise.

Keyhole biopsy. /dentify the appropriate intercostal space and make a 3- to 7-cm keyhole intercostal thoracotomy
approach to expose the lung. Place a small Finochietto rib retractor into the space to gain exposure to the thoracic
cavity. Exteriorize the lung lobe and obtain a lung biopsy using an encircling ligature or thoracoabdominal (TA)
stapler. Inspect the stump that remains after biopsy for evidence of hemorrhage and evaluate it for air leakage by
filling the thoracic cavity with warm sterile saline solution and examining for air bubbles. Evacuate the fluid using
suction. Place a chest tube if necessary or close the chest routinely and aspirate air from the thoracic cavity with
a needle or catheter.

Thoracoscopic biopsy. A paraxiphoid or substernal observation port is usually the best choice for this procedure,
although a lateral port may work as well. Examine the lung lobes thoroughly for abnormalities. These biopsies are
usually done on the tips or margins of lung lobes. After identifying the site to be biopsied, there are two basic tech-
niques:

Intrathoracic biopsy: Position a ligation loop of a commercially available ligature (e.g., 25/0 18-inch ligature, En-
doloop, Ethicon, Overland Park, Kan.) in the intrapleural space and pass a forceps through the ligation loop. Grasp
the margin of the affected portion of the lung and pull the lung tissue into the ligation loop. Tighten the ligature
around the base of the biopsy specimen or portion of lung to be removed. Once the ligature is secure, transect the
pulmonary tissue, leaving the ligature on thelung.

Directed keyhole biopsy: Determine the optimal site for making a 1-inch incision into the chest, typically 2 to 3
intercostal spaces cranial to where the tip of the lung extends during inspiration. After making the incision, insert a
Babcock forceps, grasp the tip of the lung lobe from which a biopsy will be taken, and pull it out of the chest. Place
a ligature around the tip and resect it, leaving the ligature on the lung. Check the site for leakage, and then place
the lung back in the chest.

Surgical biopsy. Perform an intercostal thoracotomy and identify the affected lung lobe. Palpate each lung lobe for
additional nodules and take a biopsy of the hilar lymph node for staging purposes. Perform a partial lobectomy if
the tumor is located at the peripheral margin of the lobe; otherwise, perform a complete lobectomy. Submit excised
tissue for cytologic and histologic examination. If the lesion is cavitary or if there is evidence of preexisting pyo-
thorax, submit cultures of the mass. Place a chest tube before closing the thorax if there is evidence of infection
or if pneumothorax or hemorrhage seems likely postoperatively. Remove residual air from the pleural space after
closure.
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POSTOPERATIVE CARE AND ASSESSMENT

Respiration should be monitored closely once the animal begins ventilating on its own. If respiratory excursions
are inadequate, the chest should be evaluated to verify that residual air was removed after chest closure. If there
is any doubt, thoracic radiographs should be examined for pneumothorax. Blood gas analysis can help evaluate
the adequacy of ventilation; hypoxic animals should receive oxygen by nasal insufflation or oxygen cage. Animals
with severe or progressive hypoxemia should be evaluated for pulmonary edema. Inadequate ventilation may be
due to pain in some animals. Median sternotomy may cause decreased ventilation compared with that seen with
intercostal thoracotomy. Analgesics are needed in all patients undergoing thoracotomy procedures. Hypothermia
is common after thoracic surgery; warm water bottles and circulating water or warm air blankets should be used
to rewarm these patients.

NOTE: If the animal hypoventilates postoperatively, thoracic radiographs are indicated to rule out pneumothorax,
hemothorax, and pulmonary edema.

Postoperative complications are reported to occur in 39% of thoracic surgery cases, mostly consisting of wound
complications and problems with the thoracic drain (Tattersall et al, 2006). Subcutaneous fluid accumulation
at the ventral aspect of the thoracotomy incision occasionally occurs but can be avoided by carefully closing
the distal musculature (i.e., serratus ventralis and pectoralis muscles). The major complication of partial or
complete lobectomy is air leakage or hemorrhage (or both). Minor air leaks usually seal, but massive air leaks or
severe hemorrhage require reoperation. With median sternotomy, adequate closure and leaving several sterne-
brae intact prevents delayed healing or nonunionofthesternebrae;however,woundcomplicationsarestillcommon.
Postoperatively, lameness associated with pain and severing of the latissimus dorsi muscle can occur, but usu-
ally resolves within 1 to 2 days.

NOTE: Monitor these animals closely in the early postoperative period for pneumothorax or hemothorax orboth.
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. Gozden Kacanlar: Bir Erken Tani Belgeseli

—

Murat Saroglu

a

Sistemik rahatsizligi bulunan hayvanlarda g6z muayenesi, tam bir fiziksel muayenenin énemli bir kismini olugtur-
maktadir. Bazi hastaliklar erken donemde sadece g6z semptomlari gosterir. Eger bir klinisyen sistemik hastalik-
larin gozde olusturdugu semptomlari bilir ve bunlar dikkate alirsa, erken tani miimkiindir. Ayirici tani yontemle-
rini uyguladiktan sonra ideal, hayat kurtaran tedavi metodlari baslayabilir.

Bu sunumun hedefi, pirimer bir goz hastaligi olmadan, heniiz sistemik semptomlar gostermeyen ancak erken
g0z bulgulan ile dikkat ¢ekebilecek hastaliklara ve goz ile iligkili semptomlarin altini gizmektir. Kardiovaskiiler,
hematolojik, immun aracili, enfeksiydz, metabolik, neoplastik ve beslenme kusurlu hastaliklar gozlerde semptom
olusturabilir.

Bu sunumun amaci, leishmaniosis, erhlishiosis, toxoplasmosis, kedi korona virisu, enfeksiyoz peritonitis, drofila-
riosis, lenfoma, otoimmun hastaliklar, metabolik ve kardiovaskiiler hastaliklar gibi sistemik hastaliklarin gozde
olusturdugu belirtilere dikkat cekmektir.
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. Overlooked: An Early Diagnosis Documentary

—

Murat Saroglu

a

Ocular examination of animals with systemic disease is an important diagnostic component of a complete phy-
sical examination. Some cases show only early ocular symptomes. if the practitioner can know and see ocular
signs of sistemic disease, early current diagnosis can possible. After the differencial diagnosis, life saving tre-
atment can be start.

Purposes of this presentation, ocular manifestations of systemic disease include any disorder not of primary
ocular origin that manifest as ocular clinical signs. Cardiovascular, hematologic, immun-mediated, infectious,
metabolic, neoplastic, nutritional diseases can effects ocular tissues.

Aim of this presentation take attention of practitioners agains to ocular sings of systemic diseases like leis-
hmaniosis, erhlishiosis, toxoplasmosis, feline corona viriis, feline infecitous peritonitis, drofilariosis, lenfoma,
otoimmun disorders, metobolic and cardio vasculer diasesas.
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. Kopeklerde Katarakt

—

Murat Saroglu

a

Kopeklerde katarakt goriis kayibi ve korliigiin onemli sebeplerinden biridir. Konjenital, diger anomalilerle birlikte,
genetik yapiya bagl erken donemde, metabolik, travmatik, glaukoma ya da uveitis gibi diger goz hastaliklarina
bagli olarak sekonder ve yaslanmaya bagl olarak sekillenebilir. Klinik tablonun siddetine gore, insipient, immatiir,
matiir, hipermatiir ve morgagnian katarakti olarak siniflandirmak mimkiindiir.

Meslek pratigi yapan meslektaslar kimi zaman lensin digindaki dokulardan kaynaklanan puslanmalari katarakt
ile kanistirmaktadir. Ayrica senil niikleer sklerozis gibi fizyolojik ya da lens luksasyon ve subluksasyonu gibi diger
patolojik durumlar da katarakt hastaligi ile karistirimaktadir.

Bu sunumun amaci kopeklerde kataraktin tani, ayirici tanisi, klinik derecelendirilmesi, ideal operasyon doneminin
belirlenmesi, operatif tedavi metodlari ve katarakt tedavi olmayip kendi halinde birakildiginda yaratacagi olasi
komplikasyonlarla ilgili deneyimlerimizi meslektaslarimizla paylagsmaktir.
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. Cataract in Dogs

—

Murat Saroglu

Cataract in dogs is very important causes of the eyesight and blindless. Congenital, with other ocular anomalities,
genetic-early stage, metabolic, traumatic, seconder due to eye diseases like glaucoma or uveitis and geriatric
causes can be possible. Cataract can be classificate, incipient, immature, matur, hypermature and morgagnian
as clinical views.

Practitioner sometimes can confuse cataract diagnosis as other blur part of eye. Senil nucleer sclerosis, subluxa-
tion or luxation of lens can appears like cataract.

Aim of this presentation, diagnosis, differential diagnosis, clinical views, determine optimal operation time, ope-
rative treatment options, potantial complications of cataract and potantial complications of the surgery
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Kiigiik Hayvan Kiriklarinda Karar Verme Hatalari, Planlama Sonuca Nasil Yansiyor?

Svetoslav Hristov

“Postoperatif komplikasyonlar i¢in hayat ¢ok kisa”

Ross Palmer

1.KISIM

Kirik onarim komplikasyonlari hem veteriner hekim hem de hayvan sahibi tarafindan duygusal ve finansal etkiye
sahiptir. Ve eger bazilar gergekten beklenmedik ve siradisi olabilseydi, aslinda ¢ogu oldukga tahmin edilebilir.

Kirik komplikasyonlarina yol agan ii¢ yaygin cerrahi hata tiirii vardir.
Ne yazik ki bunlarin hepsi cerrahin hatasidir:

1. Kirk fikzasyon yonteminin yanlis segimi

2. Yanhs implant segimi

3. Kirik tespitinin gerceklestiriimesindeki teknik hatalar

Kirik kuvvetlerinde bilgi; kemik biyolojisinin ve yumusak dokularin korunmasi, gesitli fiksasyon yontemlerinin
dogru kullanimi basaril kirik tedavisinde anahtar faktorlerdir. Tiim bunlar dort ana AQ ilkesi olarak diizenlenmistir:

Kirik onariminda AO Prensipleri

-Kemik fragmentlerinin anatomik rediiksiyonu

-Kirilma ¢esitlerine uygun kirik tespiti

-Yumusak doku ve kemige giden kan akisinin korunmasi
-Yarali bacagin ve hastanin erken ve giivenli mobilizasyonu

Kirik komplikasyonlarinin yaygin bir nedeni, zayif kirik degerlendirmesi ve ardindan kotii operatif karar verme
surecidir. Tipik bir ornek olarak, kugiik irk bir yavru kdpek sahibinin elinden yere diismiis ve arka ayagina basa-
mamaya baglamistir.

Tek bir medialden laterale radyografik goriintiileme yapilmistir ve herhangi patolojik bir sey goriilmemistir. Kopek
klinisyen tarafindan eve gonderilmistir ve istirahat dnerilmistir.

Bu vakada humerus kondilinin lateral kismini tutan yer degistirmis bir kirk gozden kagirilmistir.

Boyle bir eklem ici kirik, acik cerrahi yaklagimla direk fragment rediiksiyonu, mikemmel pozisyonlandirma ve
sert fikzasyon gerektirir. Ne yazikki bu vakada uygun olmayan kirik degerlendirmesi yiiziinden kotii bir karar veril-
mistir. Ciinkii kopegin bacag igin koti bir radyografik degerlendirme yapilmistir.

Baska bir drnek ise yine buna benzer bir hastada radius ve ulnanin distalinde kisa oblik bir kirik radyografiyle
tespit edilmistir. Kingin konservatif olarak tedavi edilmesine karar verilmistir. Cebireli bandaji takiben eksternal
fiksasyon yontemi uygulanmistir. Kingin bigimi ve devam eden kiri§in kuvvetleri, uygulanan eksternal fiksasyona
direnememistir ve kingin stabilizasyonunu saglanamamistir. Oblik kirik hatti ve koparma kuvvetlerine uygulanan
eksternal fiksasyon yontemiyle zayif stabilizasyon ve sonugta zayif kemik iyilesmesine neden olmustur.

“Planlamayi bagaramamak , basarisizhigi planlamaktir”’- Winston Churchill
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2 KISIM

Kingin karari igin esas soru “Kirik hattini yeniden yapabilir miyim ve bu mekanik stabilizasyon icin fayda saglar
mi?”

Ne yazik ki cerrah genellikle sadece mekanik faydadan degil, ayni zamanda biyolojiyi de tehlikeye atan tiim kirik
parcalarini yeniden insa etme arzusu tarafindan yonetilir.

Sonug olarak, kemik iyilesmesindeki komplikasyonlar; gecikmis kemik biitiinligi veya kaynamamig kemik, kemik
enfeksiyonu ve erken implantlarin gevsemesi ile sonuglanacaktir.

Cesitli fiksasyon yontemlerinin ve implantlarin bilinmesi, uygun kullanimlari, farkli kemiklerde viicut agirigina
gore kullanimlari igin oneriler, kiigiik hayvanlarda kirik tedavisinde bir bagka onemli gerekliliktir.

Yetersiz implant boyutlari genellikle iki farkl sekilde basarnisizdir - plastik deformasyon ve dayaniksizlik ve imp-
lant kinlmasi. Bir cerrahin farkl fiksasyon yontemlerini kullanma deneyimi, kirik onarimina karar verme siirecinde
ve ameliyat sonrasi donemde, kirik kuvveti direncinde énemli bir gorev olacaktir.

Kirk komplikasyonlarinin bir diger yaygin nedeni teknik cerrahi hatalardir.Ornegin femura retrograd yontemle
pin takilmasi, iatrojenik siyatik sinir hasarinin yiiksek insidansi ile ilgilidir. Dort A'lar kullanilarak postoperatif
radyografilerin elenmesinde objektif ve sistematik yaklasim kullanilmalidir. Postoperatif radyografilere dayanarak
revizyon ameliyati gerekiyorsa ,"gormeyi bekle” yaklasimi biiyiik postoperatif komplikasyon riski yerine ¢ok daha
iyi bir yaklasim olacaktir. Boyle bir durumda, 6zelestiri, potansiyel bir ameliyat sonrasi komplikasyonu tespit etme
yetenegine “cerrahin evrimi” olarak adlandirilan bir parga olacaktir.

Kirik Tedavisinde Sik Goriilen Cerrahi Hatalar

Serklaj telleri: En sik yanhs kullanilan implantlardir. Serklaj tellerinin etkili oldugu kati durumlar vardir - kemigin
tlim gevresi yeniden ingaa edilir ve kirik ¢izgi uzunlugu kemik ¢apinin en az iki katidir. Tek tel dayanak gorevi goriir
ve asla kullaniimamalidir.

intramediiller (IM) pinler: IM implant, biikme kuvvetlerini nétralize etmek igin en iyi implanttir ancak eksenel
yiike karsi biraz direnir ve donme kuvvetlerine karsi direng yapmaz. Bu nedenle IM pini her zaman diger sabitleme
yontemiyle birlestirilmelidir. Boylece genel implant yapisi tim kirlma kuvvetlerini etkisiz hale getirir.

Plakalar ve vidalar: Plaka uygulamasindaki yaygin teknik hatalar, yeterli sayida kortikal / ¢ok kisa plaka kullani-
minin saglanamamasi, bos bir vida deligi birakilmasi / kirk olmadiginda kirik gizgisi iizerinde bir stres yiikseltici
nokta olusturulmasidir. Yeniden insa edilir ve sikistirilir, yeniden yapilandirilamaz bir kirikta trans kortekste bir
bosluk birakir ve plakanin dongiisel biikiilmeye karsi direncini arttirir.

Kilitleme plakalarindan kaynaklanan en yaygin komplikasyon, kingin her iki tarafinda kullanilan vida sayisinin
yetersiz olmasidir. Vidalar agi sabit oldugundan, agirlik tagima plada/ vida arayiiziinde biiyiik yiiklere neden olur
ve vida kirilmasina veya kemik dilimlenmesine neden olur. Agi stabil implantlarda yaygin bir teknik hata, vidanin
intrartikiiler yerlesimi, biiylime plakasinin kopriilenmesi, kemikte yetersiz vida alimidir.

Eksternal iskelet Fiksasyonu (ESF) : ESF ‘deki sonsuz nokta pin /kemik arayiiziidiir. Transfikzasyon pinleri ideal
olarak pozitif disli olmaldir, iki korteksi kavramali, kemik ¢apinin yaklasik %25-30 ‘u olmali, “giivenli koridorlara”
yerlestirilmeli ve biiyiik kas kiitlerinin oldugu yerden kaginilmalidir. Bu nedenle femoral kiriklarda ESF kullanimi
“pin ile iliskili morbidite” ve quadriceps kas kontraktiir insidansi nedeniyle kaginiimasi en iyisidir.
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Fracture Decision Making Mistakes in Small Animals - How the Planning Reflects on the
Outcome?

Svetoslav Hristov

“Life is too short for postoperative complications”

Ross Palmer

Fracture repair complications often have a significant emotional and financial impact to both the owner and the
veterinary practitioner. And if some of them could be really unexpected and unusual, in fact most of them are
quite predictable.

There are three common types of surgical errors which leads to a fracture complications. Unfortunately all of
them are a surgeon’s mistakes:

1. Improper choice of fracture fixationmethod
2. Improper choice ofimplant
3. Technical errors in the execution of the fracture fixation

Knowledge in fracture forces, preservation of bone biology and soft tissues, proper use of the variety of fixation
methods are the key factors in the succesful fracture treatment. All these are summarised as the four major AO
principles:

AO Principles of Fracture Repair

Anatomical reduction of bone fragments
Fracture fixation, adequate to the fracture forces
Preservation of blood supply to soft tissue and bone

Early and safe mobilization of the injured leg and the patient

A common reason for a fracture complications is poor fracture assesment followed by a bad preoperative deci-
sion making process. Typical example would be a small breed puppy presented with a non weight bearing with
the front limb after being dropped from its owner’s hands. A single medial to lateral radiographic view has been
performed, no pathology detected by the clinician and send home for a conservative treatment and rest. In this
case, a displaced fracture involving the lateral part of the humeral condyle is easily missed on that medial to
lateral view. Such an intra articular fracture requires an immediate treatment consisting of open surgical ap-
proach, direct fragment reduction, perfect reposition and rigid fixation. Unfortunately, the bad decision making in
this case is due to improper fracture assessment because of bad radiographic assessment of the limb. Another
example could be a similar patient in which a short oblique fracture in the distal radius and ulna has been discov-
ered radiographically. A decision making was made to treat conservatively the fracture using a splint following
the external computation principles. The fracture configuration in this case and the ongoing fracture forces
are not resisted by theapplied external coaptation method which can notprovide adequate stability for fracture
healing. The oblique fracture line and the shear forces makes the external coaptation method as a poor fracture
stabilisation method and with predictable poor bone healing outcome.
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“Failure to plan is planning to fail” - Winston Churchill

A fundamental question in the fracture decision making is “am i able to reconstruct the fracture line and does this
will has a mechanical benefit for the fracture stabilization”? EauH 0T OCHOBHUTE BBNPOCK, KOUTO pedieKTupaT Ha
n3bopa Ha MeTop, 3a Gukcauus e “PekoHcTpympyema niu e ppakTypHaTa MMHUA U aKo Aa, Aanu TOBA L JOHece
MexaHWYHa nonsa Ha pukcaumata’. Unfortunately the surgeon is often led by the desire to reconstruct all of the
fracture fragments which often is not only out of mechanical benefit, but also compromises the biology. As a
consequence a bone healing complications will result as delayed bone union or nonunion, bone infection and
premature implantsloosening.
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Knowing of the variety of fixation methods and implants, their proper use, the recomendations for their use
based on body weight in different bones is another important requirement in fracture treatment in small animals.
Inadequate implant sizes often fail in two different ways - by plastic deformation and fatigue failure and implant
breakage. A surgeon’s experience using a different fixation methods would be an important task in the fracture
repair decision making process and in the adequate fracture forces resistance in the postoperativeperiod.

Another common reason for a fracture complications are technical surgical errors. For example, a retrograde
pin insertion in the femur is related to a high incidence of iatrogenic sciatic nerve injury. Objective and sistemat-
ic approach should be used in the assesment of the postoperative radiographs using the four As. If based on
the postoperative radiographs a revision surgery is required, thus much better approach would bean immediate
action instead of “wait to see” approach and the risk of major postoperativecomplication. In such a case, the
self criticism would be a part of the so called “evolution of the surgeon” in its ability to detect a potential major
postoperativecomplications.

Common surgical errors in fracture treatment:

Cerclage wires: most commonly misused implants. There are a strict requirements under which the cerclage
wires are effective - entire circumference of the bone is reconstructed and fracture line length at least twice the
bone diameter. Single wire acts as a fulcrum and should never be used.

Intramedullary (IM) pins: IM implant is the best implant to neutralise the bending forces, but has a little resis-
tance to axial load and do not resist to rotational forces. Thus, IM pin should always been combined with other
type of fixation such that the overall implant construct counteracts all the fracture forces.

Plates and screws: Common technical errors in plate application are failure to secure sufficient number of corti-
ces / use of too short plate, leaving an empty screw hole / creating a stress riser point over the fracture line when
the fracture can not be
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reconstructed and compressed, leaving a gap at the trans cortex in a non reconstructable fracture and overesti-
mating the resistance of the plate to cyclic bending.

The most common complication resulting from locking plates is due to insufficient number of screws being used
on each side of the fracture. As the screws are angle stable, weight-bearing will result in large loads at the plate/
screw interface and results in screw breakage or bone slicing. A common technical errors in an angle stable
implantsare intraarticular placement of screw, bridging a growth plate, insufficient screw purchase in the bone

External Skeletal Fixation (ESF) : The infinite point in ESF is the pin/bone interface. The transfixation pins ideally
should be a positive threaded ones, engaging two cortices, bearound 25-30% of the bone diameter, placed in “safe
corridors” and avoiding large muscle masses. Thus, the use of ESF in a femoral fractures is best to be avoided
due to the high incidence of “pin related morbidity” and quadriceps muscle contracture.
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& Tek Suglu Mama mi?
T

Biilent Ulutas

Aydin Adnan Menderes Universitesi Veteriner Fakiiltesi i¢ Hastaliklari Anabilim Dali, AYDIN

‘Kopegimin X gidasina alerjisi var’ veya ‘Kedimin Y gidasina alerjisi var’ gibi ifadeler evcil hayvan bakimi ve bes-
lenme diinyasinda nadir goriilen bir ifade degildir. Bu durum, bir kuru veya konserve kedi kopek mamasinin ar-
kasinda goriilen X ve Y (Tavuk? Sigir? Piring? Bugday... vb), hemen hemen her mamanin degistirilmesiyle sonug-
lanmaktadir. Bu degisim gerceklesmediginde, “kotii deri ve sagliksiz bagirsaklar” olmasini bekleyen bazi evcil
hayvan sahiplerinin, yiyecekleri neden bir mayin tarlasi olarak gordii§iinii anlayabilirsiniz.

Deri hastaliklarinin ortaya ¢ikmasinda kalitsal faktorler, bakteriyel, fungal ve paraziter enfeksiyonlar, alerjenler,
hormonal dengesizlikler, yetersiz beslenme ve sindirim sistemi bozukluklar gibi birgok faktoriin rol oynadigi
bilinmektedir. Kedi ve kopeklerde deri hastaliklarinin birgok nedeni ve hazirlayici faktorii bulunurken, sorunun
sadece gida kaynakli oldugunu diisiinmek ve boyle bir ongorii olusturmak dogru bir yaklagim degildir. Bu nedenle
dermatolojik hastayr dogru yonetebilmek icin, problemin tek sorumlusu olarak gidayi suglamadan once diger
olasi etiyolojik faktorleri de multifaktoriyel bir yaklagimla degerlendirmek esastir.

Gidalara bagh istenmeyen reaksiyonlar immiinolojik olan veya olmayan gida reaksiyonlari olarak ayriimaktadir.
immiinolojik gida reaksiyonlari gida alerjilerini kapsarken, immiinolojik olmayan reaksiyonlar gida intoleransini
ve zehirlenmesini kapsamaktadir. Gida alerjisi, tiiketilen bir gidanin iginde yer alan bir maddeye karsi bagisiklk
sisteminin verdigi yanit olarak tanimlanir. Viicut, besin icerisinde yer alan bir maddeye (genellikle protein) kar-
sl savunma sistemini harekete gegirir ve IgE denilen bir ¢esit antikor olusturur. Alerjen maddeye kars! iiretilen
antikor histamin adi verilen kimyasalin agiga ¢ikmasina neden olarak, kedi ve kopeklerde alerji ile iliskili klinik
bulgularin sekillenmesine yol agar. Gida alerjisinde klinik bulgular besin alimindan ¢ok kisa siire sonra ortaya
cikar. Deri bulgulan degiskendir ve spesifik degildir. En yaygin klinik bulgu, lezyonlu veya lezyonsuz mevsim-
sel olmayan, viicudun hemen her bélgesine yayilmis durumda olan kasintidir. Genelde kasinti siireklidir, ancak
yogunlugu degisken olabilir. Gida alerjilerine bagh dermatolojik bulgulari olan hayvanlarin %10-15'inde esza-
manli gastrointestinal bulgular goriilebilir. Gida intoleransi ise, tiiketilen bir gidanin iginde yer alan bir maddeye
karsi sindirim sisteminin reaksiyonu olarak tanimlanir. Besindeki bir madde sindirim sistemi tarafindan dogru bir
bicimde sindirilemez ya da par¢alanamaz ise sindirim sisteminde hasarlara yol acar. Gida intoleransinin nedeni,
enzim eksikli§i ya da gidanin icindeki maddenin sindirilememesidir. Ornegin laktoz intoleransi, siitte yer alan
laktoz karbonhidratinin sindirilmesini saglayan laktaz enzimi eksikligi sonucu olusur. Gida intoleransi ile iliskili
klinik bulgular agirlikh olarak, kusma, abdominal agri ve gaz, ishal gibi gastrointestinal sisteme ait bulgulari icer-
mektedir. Gida intoleransinin gelisiminde bagisiklik sisteminin rolii yoktur, gida alerjilerinden en 6nemli farki da
budur. Bir diger farki ise klinik bulgularin ortaya ¢ikmasi icin alinan gida miktaridir. Gida alerjilerinde alinan gida
miktari 6nemli degildir. Cok az miktarda alinan gidalar alerjinin gelisimine neden olabilir. Oysa gida intoleransi
olan hastalarda sikayetlerin ortaya ¢ikmasi gidalarin miktari ile iligkilidir.

Son zamanlarda yapilan bir epidemiyolojik ¢alisma, veteriner hekimlere deri hastaliklari igin getirilen kdpeklerin
gosterdigi en yaygin klinik semptomun (vakalarin>% 30'u) kasinti oldu§unu gostermektedir. Kasintili deri has-
taliklar kopeklerin ve hayvan sahiplerinin yasam kalitesini etkiler. Boylesine rahatsiz edici bir durumun hemen
coziilmesi hasta sahiplerinin en 6nemli istekleridir. Ancak problemi kisa siirede ¢ozebilmek dermatolojik hasta-
larda oldukga zordur. Bu siirecte ilk amacimiz, altta yatan etiyolojik faktorleri ortaya koymak miimkiin ise ortadan
kaldirmak, miimkiin degil ise hastaligi yonetmek olmaldir.

Alerjiden Ozellikle “Gida” Alerjisine

insanlarda oldugu gibi, kopek ve kedilerin bircok seye alerjisi olabilir. Yakin zamanda onlari isirmis bir pirenin
salyasl, ortamdaki toz, ¢cimen veya polen (her yerdedir!) veya evdeki kimyasallar, ilaglar veya maddelerle basit
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temas bile reaksiyonu tetikleyebilir. Bazi durumlarda mama da tetikleyici olabilir. Kopeklerin gevresel alerjenlere
alerjisi olma olasiligi cok daha yiiksekken (atopi); kedilerin pire alerjisi olma olasiligi daha yiiksektir (pire alerjisi
dermatiti). Ornegin piyotravmatik dermatit, kendi kendine travmaya bagli, akut ve hizli geligen derinin yiizeyini
etkileyen bakteriyel bir enfeksiyondur. Hasta kasintili ve agrili uyarana yanit olarak viicudundaki lokal bir bol-
geyi yalayarak, disleyerek, siirterek veya kasiyarak lezyon olusturur. Bu durum genellikle nemli havalarda daha
stk goriilen mevsimsel bir problemdir. Pireler en sik goriilen baslica uyarandir. Bunun disinda diger parazitler
(pedikuloz, uyuz vb.), hipersensitivite, gida, anal kese hastaligi, dis kulak yangisi, folikiilit, travma (kiigiik yara-
lar, yabanci cisimler vb) ve kontakt dermatit gibi durumlarda piyotravmatik dermatit igin uyaran olabilmektedir.
Boyle bir durumda sebebin «gida alerjisi» oldugunu diigiinmek ¢ok kolaydir, oysa gida alerjileri birgok nedenden
sadece biridir. Detayl incelemeyi yapmadan kesin taniyi yanlis koymak hastanin uzun vadeli yonetiminde ¢ok
ciddi sorunlara neden olmaktadir. Bu nedenle hasta sahibini bilgilendirme noktasinda dikkatli olmaliyiz ve dogru
arastirma siirecinden gegmeden bir iiriinii veya digerini kedi ve kopekler igin «kotii» veya «sagliksiz» olarak
gostermemeliyiz. Biiyiik ¢capta kiiresel bir arastirma veteriner hekimlere deri problemiyle bagvuran kdpeklerin
%1-2'sinin, kedilerin ise %0,2'sinin gida alerjisi tanisi aldigini gostermektedir. Burada dermatolojik hastaya tanisal
yaklagimda aslinda gida alerjilerinin oldukga nadir goriildiigiinii bilmek dnemlidir.

Gida alerjilerinde kesin teshis veteriner hekimin elindedir. Ancak hasta sahibi tarafindan ¢ok fazla destek, izleme
ve arastirma gerektirecektir. Tani 6zel olarak en az 6-8 hafta onerilen bir eliminasyon diyeti ile gergeklestiri-
lebilecektir. Bu, ¢ok fazla taahhiit gerektirir, ¢iinkii bu siire boyunca evcil hayvanin baska highir sey (ikramlar,
atistirmaliklar, odiiller, yemek artiklar) yememesi gerekmektedir.

ileriye doniik olarak, gercek bir gida alerjisi teshisi koyduysaniz ve <alerjeni> (normalde bir protein bileseni) tespit
ettiyseniz, o andan itibaren tek ¢oziim bu alerjenden kaginmaya dayanmaktadir. Bu onlarin derilerini, bagirsakla-
rini, tim bedenlerini daha saglikh bir duruma getirmek anlamina gelmektedir.
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Is Food the Only Culprit?
Biilent Ulutas

Aydin Adnan Menderes University, Faculty of Veterinary Medicine, Department of Internal Me-
| dicine, AYDIN

Statements like “My dog is allergic to food X" or “My cat is allergic to food Y” are not uncommon in the pet care
and nutrition world. This results in replacing almost any food with X and Y (Chicken? Beef? Rice? Wheat etc.)
seen on the back of a dry or canned cat and dog food. When that shift doesn't happen, you can understand why
some pet owners who expect “Bad skin and unhealthy guts” view food as a minefield.

It is known that many factors such as hereditary factors, bacterial, fungal and parasitic infections, allergens,
hormonal imbalances, malnutrition and digestive system disorders play a role in the emergence of skin diseases.
Although there are many causes and predisposing factors for skin diseases in cats and dogs, it is not a correct
approach to think that the problem is caused only by food and to create such a foresight. For this reason, it is
essential to evaluate other possible etiological factors with a multifactorial approach before blaming the formula
as the sole responsible for the problem in order to manage the dermatological patient correctly.

Adverse reactions to food are classified as immunological or non-immunological food reactions. Immunological
food reactions include food allergies, while non-immunological reactions include food intolerance and poiso-
ning. Food allergy is defined as the response of the immune system to a substance in consumed food. The body
activates its defence system against a substance (usually a source of protein) in the food and creates a kind of
antibody called IgE. The antibody produced against the allergen causes the release of a chemical called histami-
ne, leading to the formation of allergy-related clinical findings in cats and dogs. Clinical findings in food allergy
occur very soon after food intake. Skin manifestations are variable and nonspecific. The most common clinical
manifestation is pruritus, which is non-seasonal with or without lesions, and spreads to almost all parts of the
body. In general, itching is continuous, but its intensity can be variable. Concurrent gastrointestinal findings may
be seen in 10-15% of animals with dermatological findings due to food allergies. Food intolerance is defined
as the reaction of the digestive system to a substance in consumed food. If a substance in the food cannot be
digested or broken down correctly by the digestive system, it causes damage to the digestive system. The cause
of food intolerance is the inability to digest the substance in the food or the lack of enzymes of the patient. For
example, lactose intolerance occurs as a result of a deficiency of the enzyme lactase, which digests the lactose
carbohydrate in milk. Clinical findings related to food intolerance mainly include gastrointestinal system findings
such as vomiting, abdominal pain, flatulence, and diarrhea. The immune system has no role in the development
of food intolerance, and this is the most important difference from food allergies. Another difference is the
amount of food taken for the appearance of clinical findings. The amount of food taken is not important in food
allergies. Foods taken in very small quantities can cause the development of allergies. However, the occurrence
of complaints in patients with food intolerance is related to the amount of food.

A recent epidemiological study shows that the most common clinical symptom (>30% of cases) displayed by
dogs brought to veterinarians for skin diseases is itching. ltchy skin diseases affect the quality of life of dogs
and pet owners. The immediate resolution of such an uncomfortable situation is the most important request of
patient owners. However, it is very difficult to solve the problem in a short time in dermatological patients. In this
process, our first goal should be to reveal the underlying etiological factors, if possible, to eliminate them, if not,
to manage the disease.

From Allergy to Especially “Food” Allergy

As with humans, dogs and cats can be allergic to many things. The saliva of a flea that has recently bitten them,
dust, grass or pollen from the environment (it's everywhere!), or even simple contact with household chemicals,
drugs or substances can trigger a reaction. In some cases, food can also be a trigger. While dogs are much more
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likely to be allergic to environmental allergens (atopy), cats are more likely to be allergic to fleas (flea allergy der-
matitis). For example, pyotraumatic dermatitis is an acute and rapidly developing bacterial infection that affects
the surface of the skin due to self-trauma. The patient creates a lesion by licking, biting, rubbing or scratching a
local area of the body in response to an itchy and painful stimulus. This is a seasonal problem, which is usually
more common in humid weather. Fleas are the most common major stimulus. Apart from this, other parasites
(pediculosis, scabies, etc.), hypersensitivity, food, anal sac disease, external ear inflammation, folliculitis, trauma
(small wounds, foreign bodies, etc.) and contact dermatitis can be a stimulus for pyotraumatic dermatitis. In
such a case, it is very easy to think that the cause is “food allergy”, whereas food allergies are only one of many
causes. Making the definitive diagnosis wrong without detailed examination causes serious problems in the
long-term management of the patient. For this reason, we must be careful in informing the owners and not point
out a product or the other as “bad” or “unhealthy” for cats and dogs without going through the proper research
process. A large-scale global study shows that 1-2% of dogs and 0.2% of cats who apply to veterinarians with
skin problems are diagnosed with food allergies. Here, it is essential to know that food allergies are quite rare in
the diagnostic approach to dermatological patients.

The definitive diagnosis of food allergies is at the discretion of the veterinarian. But it will require a lot of sup-
port, monitoring and research from the pet owner. Diagnosis can be made with an elimination diet recommended
explicitly for at least 6-8 weeks. This requires a lot of commitment because the pet should not eat anything else
(treats, snacks, treats, leftovers) during this time.

Going forward, if you have diagnosed a true food allergy and have identified the ‘allergen’ (normally a protein
component), the only solution from then on is to avoid that allergen. This means bringing their skin, intestines,
whole body to a healthier state.
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& Deri Hastaliklarinda Tedavi Puzzle'inin Pargalari
T

Biilent Ulutas
Aydin Adnan Menderes Universitesi Veteriner Fakiiltesi i¢ Hastaliklari Anabilim Dali, AYDIN

Veteriner hekimlikte deri problemleri ile oldukga sik karsilagiimaktadir. Bunlar birgok nedene bagl olarak olus-
makla birlikte ayirici tanida en sik karsilasilan kategoriler:

» Parazitler (pireler, Sarcoptes, Notoedres, Cheyletiella, kiirk akarlar, bitler, Pelodera, keneler, chiggers, sivrisi-
nekler, sinekler)

* Inflamasyon (bakteri kaynakli olanlar dahil), mantar ve mantar enfeksiyonlar, tahris edici, bagisiklik aracih
hastaliklar

Alerji (diyet, cevre dahil) - atopik dermatit ve alerjik kontakt dermatit, ilag ve paraziter hipersensitiviteler)
* Norojenik (psikojenik ve duyusal noropatiler dahil) nedenler kapsaminda ortaya ¢ikmaktadir.

Genellikle tiim dermatoloji hastalarinda primer veya sekonder enfeksiyonlara yol agan altta yatan bir hastalik tab-
losu mevcuttur. Bu enfeksiyonlar ortadan kaldirilmali ve 6nlenmelidir. Primer hastalik tanimlanip kontrol altina
alinmadik¢a niiksler kaginiimazdir. Veteriner hekimlikte karsilagilan cogu dermatolojik hastalik, iki temel soru
yanitlanabilirse basarili bir sekilde yonetilebilir.

1. Sekonder enfeksiyonlar nelerdir?
2. Bu sekonder enfeksiyonlar neden oradalar?

Dermatolojik tani minimum veri tabani; deri kazintilari, kulak sivaplari ve deri sitolojisini icermektedir. Tani test-
lerindeki amag; tiim sekonder enfeksiyonlari (pyoderma, demodikoz, dermatofitoz, otit, Malassezia dermatit vb.)
saptamak ve daha sonra altta yatan ya da primer hastaligi (alerjiler, endokrinopatiler ve otoimmun deri hastalik-
lari vb.) belirleyip, kontrol altina almak igin bir tani plani olusturmak olmalidir.

Dermatolojik hastaligin kaynaginin belirlenmesinden sonra sorunu ¢ozmek igin uygun tedavi protokolii belirlen-
meli ve diizenli olarak takip edilmelidir.

Tedaviyi Tamamlayan Pargalar Neler?

Yukarida sozii edilen ve sik karsilasilan deri hastaliklarinda tedavinin birbirini tamamlayan parcalari: Dogru tani-
nin konulmasi, hasta sahibinin bilgilendirilmesi, hastaliklarda kullanilan ilaglar, katkilar ve gidalarin nedene ve
hastaligin durumuna gore dogru olarak planlanarak hastaliklarin yonetilmesidir. Her agamada kullanilan ilaglarin
olasi avantaj ve dezavantajlari bilinmeli ve uygulama sonuglari ile ilgili olarak hasta sahipleri bilgilendirilmelidir.
Bu parcalari birlestirerek deri hastaliklarinda tedavide basarili olabiliriz.

Veteriner dermatolojide dogru tedavinin pargalarini birlestirebilmek icin agsagida sorularin cevaplarini dogru ola-
rak bilmeli ve uygulamaliyiz.

Rasyonel antibiyotik kullanimi nasil olmalidir?
izoksazolinler ne kadar giivenli?
Glukokortikoid tedavisi: Ne zaman? Nasil?
Topikal tedaviler etkili mi?

Destek tedavileri uygulanmali mi?

o v A W N

Psikojenik ilaglar nasil kullaniimali? vb

Tedavi opsiyonlari lezyonlarin siddetine ve hasta sahibinin/hastanin sikayetine bagli olarak degismektedir. Teda-
vide dikkat etmemiz gereken yukaridaki sorularin cevaplarini bilmemize baghdir. Aslinda bu dermatolojik hasta-
larda tedavinin gerceklestiriimesinde parcalari birlestirecek temeli olusturmaktadir.
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Pieces of the Puzzle of Treatment for Skin Diseases
Biilent Ulutas

Aydin Adnan Menderes University, Faculty of Veterinary Medicine, Department of Internal Me-
| dicine, AYDIN

Skin problems are very common in veterinary medicine. Although these occur due to many reasons, the most
common categories in differential diagnosis are:

 Parasites (fleas, Sarcoptes, Notoedres, Cheyletiella, fur mites, lice, Pelodera, ticks, chiggers, mosquitoes,
flies)

+ Inflammation (including bacterial, fungal and fungal infections, irritant, immune-mediated diseases)

+  Allergy (including diet, environment) - atopic dermatitis and allergic contact dermatitis, drug and parasitic
hypersensitivities)

It occurs within the scope of neurogenic (including psychogenic and sensory neuropathies) causes.

Almost all dermatology patients have a primary or underlying disease that causes secondary infections. These
infections must be eliminated and prevented but will recur rapidly unless the primary disease is identified and
controlled.

Most skin cases seen in a veterinary practice can be successfully managed if two essential questions can be
answered:

1. What are secondary infections?
2. Why are these secondary infections there?

The dermatologic diagnostic minimum database includes skin scrapes, otic swabs, and cutaneous cytology. The
goal should be to identify all secondary infections (e.g., pyoderma, demodicosis, dermatophytosis, otitis, Malas-
sezia dermatitis) and then formulate a diagnostic plan for identifying and controlling the underlying or primary
disease (i.e., allergies, endocrinopathies, and autoimmune skin diseases)

After the origin of a patient’s dermatosis is known, it is a simple matter of therapeutic follow-through to resolve
the problem.

What Are the Complementary Parts of the Treatment?

Complementary parts of the treatment in the aforementioned and frequently encountered skin diseases are:
making the correct diagnosis, informing the patient, and managing the diseases by correctly planning the drugs,
additives and foods used in the diseases according to the cause and condition of the disease. The possible
advantages and disadvantages of the drugs used at each stage should be known and patient owners should be
informed about the results of the application. By combining these parts, we can be successful in the treatment
of skin diseases.

In order to combine the parts of the right treatment in veterinary dermatology, we must know and apply the
answers to the questions below correctly.

1. How should the rational use of antibiotics be?
2. How safe are isoxazolines?

3. Glucocorticoid therapy: When? How?

4. Are topical treatments effective?

5. Should supportive treatments be applied?
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6. How should psychogenic drugs be used? etc

Treatment options vary depending on the severity of the lesions and the owner/patient complaint. It depends on
knowing the answers to the above questions that we need to pay attention to in treatment. In fact, this forms the
basis that will unite the pieces in the realization of treatment in dermatological patients.
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Kedilerde ‘i¢ Parazit'lerle Miicadele: Ne Biliyoruz, Neler Bilmeliyiz?

Veli Yilgor Cirak

Kedilerde “i¢ parazitlerle miicadele” adi altinda uygulanan antelmentik ilaglarin hedefindeki parazitlerin biiyiik
bir kismi gastrointestinal sistemde yasar. Bu parazitlere bazi 6rnekler olarak yuvarlak solucanlar (Toxocara cati),
kancali kurtlar (Ancylostoma tubaeforme) ve seritler (Dipylidium caninum) gosterilebilir. Tiirkiye'de kedilerde sin-
dirim sistemi parazitleriyle ilgili veriler agirlikh olarak sahipsiz hayvanlarla ilgili olup, ozellikle sahipli kedilerde
gastrointestinal helmintlerin yayilisi ilgili bilgiler oldukga kisithdir. Yine son yillarda giderek nem kazanan hay-
van barinaklari ve burada bakilan hayvanlarla ilgili i¢ parazit bilgileri ve miicadelesi hakkinda da sinirli bilgiye
sahibiz. Bu baglamda i¢ parazitlere yonelik uygun antelmentik uygulama protokollerinin hazirlanabilmesi ve sag-
likh bilimsel degerlendirmelerin yapilabilmesi adina sahipli (ve barinak) kedileri ile ilgili daha fazla veriye ihtiyag
bulunmaktadir.

Kedilerde ozellikle gastrointestinal helmintlere karsi kullanilan iginde farkli sayida etken madde iceren antelmen-
tik preparatlari bulunmaktadir. Son yillarda Tiirkiye dahil, birgok iilkede 6zellikle ense damlasi seklinde uygulanan
“spot-on” antelmentik formiilasyonlarinin kullanimi artmaktadir. Ancak burada dikkat edilmesi gereken husus bu
antelmentik formiilasyonlarin (damlalarin) icerdikleri etken madde tiirleridir. Dolayisiyla i¢ parazit miicadelesi
yapilirken kullanilan preparatlarin igindeki etken maddelerin hangi parazit gruplarina etkili oldugu iyi bilinmelidir.

Yine kullanilan bu preparatlarin highiri “asi” sinifinda olmayip, hayvanlarimizi parazitlere karsi “bagisik “ hale
getirmezler. Kullanildiktan sonra kedilerimizdeki mevcut (genelde eriskin) parazit yiikiinii yok ederler ve farmako-
lojik olarak belli siireler sonunda yikimlanarak viicuttan atilirlar. Onun igindir ki, hayvanlarimizda belli araliklarla
“ic parazit ilaglamasinin” tekrarlanmasi gerek(ebil)ir. Pratikte “2, 3 veya 6 ayda bir” gibi farkli ilaglama araliklari
uygulanmaktadir. Ancak kedilere en sik bulagma potansiyeli olan i¢ parazitler dikkate alindiginda, uygulanan bu
farkli ilaglama araliklarinin ¢ok ta dogru olmadigi goriilmektedir. Zira tedavi araligini belirlemesi gereken ana
kriter(ler), hayvanimizin enfekte olma riski bulunan parazit(ler)in biyolojik dongiisii yani “prepatent siire”leridir.
Yine kullanilacak antelmentik segiminde ve kullanim arali§inin belirlenmesinde her bir hayvanin yasi, beslenme
sekli, fizyolojik durumu, yasam sekli ve ortami gibi faktorler de onemli rol oynamaktadir. Dolayisiyla kedilerde
uygulanacak “i¢ paraziter miicadele” programlari, her bir hayvanin “kendine 6zgii yagam sartlari” dikkate alinarak
“bireysel” olarak hazirlanmaldir.
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Control of Internal Parasites in Cats: What Do We Know, What Should We Know?

Veli Yilgor Cirak

Anthelmintic applications with regard to the control of endoparasites in cats are mainly targeted to parasites
living in the gastrointestinal system. Some examples for these parasites are roundworms (e.g. Toxocara cati),
hookworms (e.g. Ancylostoma tubaeforme) and tapeworms (e.qg. Dipylidium caninum).

In Turkey, the data on gastrointestinal parasites in cats are mainly related to stray animals, and the information
on the distribution of gastrointestinal helminths in owned cats is very limited. Also, we have limited data about
the endoparasites of cats kept in animal shelters, which have become increasingly important in recent years.
In this context, more data on owned (and shelter) cats are needed in order to prepare appropriate anthelmintic
application protocols for internal parasites.

There are various anthelmintic preparations containing different numbers of active substances used especially
against gastrointestinal helminths in cats. In recent years, the use of “spot-on” anthelmintic formulations, which
are applied on the back of cats’ head, has been increasing in many countries, including Turkey. However, the
important point to be considered is the types of active substances that these anthelmintic formulations (drops)
contain. Therefore, it should be well known to which parasite groups the active substances in the preparations
are effective. None of these preparations is real “vaccines” so they do not make our animals “immune” against
parasites. They just kill the targeted parasites (usually adults) in our cats and are pharmacologically degraded
and excreted from the body after a certain time. For this reason, deworming of cats should (may) be repeated at
certain intervals. In practice, different deworming intervals such as “every 2, 3 or 6 months” are applied. However,
considering the internal parasites, which are known to be able to re-infect cats most frequently, it can be said that
these different treatment intervals above are not very accurate. Because one of the main points that should de-
termine the treatment interval is the biological cycle of the parasite(s), i.e. the “prepatent period(s)”. Additionally,
factors such as the age of the animal, diet, physiological status, lifestyle and its environment play an important
role in the selection of the anthelmintic type to be used and the determination of the treatment intervals. The-
refore, the “endoparasite control programs” to be applied in cats should be prepared “individually”, taking into
account the “specific living conditions” of each animal.
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Kopeklerde ‘i Parazit'lerle Miicadele: Ne Biliyoruz, Neler Bilmeliyiz?

Veli Yilgor Cirak

Képeklerde bulunan i¢ parazitler ii¢ ana grupta toplanabilir: (1) Sindirim sistemi helmintleri (Orn: Toxocara canis
gibi yuvarlak solucanlar, Uncinaria stenocephala gibi kancal kurtlar, Dipylidium caninum, Echinococcus granulo-
sus gibi seritler), (2) sindirim sistemi haricindeki helmintler (Orn: Dirofilaria immitis: kalp kurdu ve akciger kurtla-
), (3) protozoon'lar yani tek hiicreli parazitler (Orn: Babesia spp., Leishmania spp., Giardia spp.). Kdpeklerin her
ne kadar sindirim sistemi parazitleri ile daha sik enfekte olma durumlari s6z konusu olsa da, zaman zaman diger
“i¢ parazit”lerle olusan enfeksiyonlar da goriilebilmektedir.

Kopeklerde birgok veteriner (poli)kliniginde “i¢ parazit miicadelesi” adi altinda uygulanan antelmentik ilaglar ise,
temelde sindirim sisteminde bulunan helmintlere etkirler ve diger grupta bulunanlara neredeyse hig etkileri yok-
tur. Dolayisiyla dogru ve ayirici teshisin yapilip, yanhs antiparaziterlerin uygulanmamasi boyle durumlarda biiyiik
onem arz etmektedir.

Kopeklerde “i¢ parazit miicadelesi” amaciyla kullanilan antiparaziterler de kendi iginde farkl gruplara ayrilir. Bu
baglamda; her “i¢ parazit ilaci”nin, tiim sindirim sistemi helmintlerine etki etmedigini veya farkli derecelerde
etki ettigini unutmamamiz gerekir (Orn: praziquantel etken maddesinin yuvarlak solucan ve kurtlara hig etkisinin
olmamasi, gibi).

Diger taraftan, kopeklerde kullanilan antelmentiklere karsi bazi i¢ parazitlerde direncin saptandigina dair son yil-
larda bilimsel bildirimler yapiimakta olup, bu durum 6zellikle dikkate alinmasi gereken bir olgu olarak kargimizda
durmaktadir. Maalesef, pet hayvanlarinin parazitlerinde “antelmentik direnglilik” olusum mekanizmalari hakkinda
gliniimiizde cok ta fazla bilimsel bilgiye sahip degiliz. Ancak, “sik ve 6zellikle diisiik dozda” ila¢ uygulamalarinin,
kopeklerde direncli parazitlerin olugmasinda rol oynama ihtimali yiiksek goriinmektedir.

Bu baglamda, kdpeklerde yapilan i¢ parazit ilaglamalarinda dikkat edilmesi gereken bir diger konu “ilaglama ara-
hgi"dir. Bu konuyla ilgili, son yillarda yapilan yogun bilgilendirmelerle veteriner hekimler tarafindan artik kabul go-
ren, ancak pratikte uygulanmasinda hala eksikler olan “i¢ parazit miicadelesinin ilgili hayvan(lar)in yasi, fizyolojik
durumu, yasam sekli ve ortami, beslenme sekli gibi faktorler dikkate alinarak yapilmasi” olgusudur. Bu dogrultuda
en onemli fark ornegin sahipli kopeklere yapilacak bireysel uygulamalar ile ¢ok sayida kpegin birarada bulun-
dugu ortamlarda (Orn: barinaklarda) yapilacak uygulamalar arasinda ortaya ¢ikmaktadir. Dolayisiyla s6zkonusu
hayvan(lar)in yavru veya yetiskin olmasi, sadece hazir mamalarla veya baska gidalarla beslenmesi, sadece evde
yasamasi veya zaman zaman disariya gikmasi gibi kriterler esliginde, bulasma ihtimali bulunan helmintler dikkate
alinarak bir ilaglama programi olusturulmali ve ilaglama araliklari bu i¢ parazit(ler)in biyolojik dongiisiine gore
“her hayvan icin ayr” belirlenmelidir.
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Control of Internal Parasites in Dogs: What Do We Know, What Should We Know?

Veli Yilgor Cirak

Internal parasites of dogs can be divided into three main groups: (1) Digestive system helminths (roundworms
like Toxocara canis, hookworms like Uncinaria stenocephala, tapeworms like Dipylidium caninum, Echinococcus
granulosus), (2) non-digestive system helminths (e.g. Dirofilaria immitis: heart worm and lung worms), (3) proto-
zoa; single cell parasites (e.g.: Babesia spp., Leishmania spp., Giardia spp.). Although dogs are more frequently
infected with digestive system parasites, infections with other “internal parasites” can also be seen in certain
circumstances.

Anthelmintic drugs used for “internal parasite control” in dogs basically affect the helminths in the digestive sys-
tem and have almost no or hardly any effect on the other internal parasites. Therefore, it is of great importance
in such cases that the correct and differential diagnosis is made and that the wrong antiparasitic is not applied.
Antiparasitics used for “control of internal parasites” in dogs are also divided into different groups. In this man-
ner; we should be aware that not every anthelmintic (active ingredient) affects all digestive system helminths
or may have different levels of effect (for instance: praziquantel has zero effect on roundworms hookworms or
lungworms).

On the other hand, in recent years, it has been shown that some internal parasites of dogs (e.qg. Dirofilaria immitis,
hookworms) became resistant to certain anthelmintics. Anthelmintic resistance is a well-known phenomenon
from helminths of livestock and horses, so it should also be taken into account of companion animal parasitology
in the future. Unfortunately, we do not have much scientific knowledge about the mechanisms of “anthelmintic
resistance” in pet parasites. However, it seems likely that “frequent and especially low-dose” drug administration
may play a role in the occurrence of resistant parasites in dogs. In this context, another issue to be considered
in the control of internal parasites in dogs is the “deworming intervals”. “Internal parasite control”, which is to
be carried out by considering factors such as the age, physiological condition, diet, lifestyle and environment of
the animal(s)” gained recognition by most veterinarians in recent years, but still lacks in its implementation in
vet clinics. In this respect, the most important difference arises between individual applications (for example, to
owned dogs) and applications to be made in places where many dogs are kept together (e.g. kennels or shelters).
Therefore, a deworming program should be established by taking into consideration whether the animal(s) are
puppies or adults, fed only with ready-made foods or other foods, living only at home or going out on occasion.
Finally, the deworming intervals in owned dogs should be determined individually according to the life cycle of
the respective internal parasite(s).
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Diinyanin En Sanssiz Hayvanlariyla Tanigmak ister misiniz?

Ates Barut

ABD’de her yil ortalama 100.000 hasta NSAID kullanimina bagh komplikasyonlarla hastaneye yatiyor ve yilda
7.000 hasta NSAID ilag kullanimina baglh komplikasyonlarla hayatini kaybediyor.

Prostaglandinler gastrointestinal sistem mukozasini zedelenmelere karsi korurlar. GIS mukozal siklooksijenaz
(COX) aktivitesinin inhibisyonu sonucu gastroduodenal mukozada prostaglandin konsantrasyonunun azalmasi
NSAID iligkili mukozal toksisitenin en 6nemli mekanizmasi olarak bilinmektedir.

Bu yan etkiyi azaltmak amaci ile iiretilen COX2 inhibitorleri ise kardiyovaskiiler yan etkileri sebebi ile hizla popii-
larite kaybetmistir.

Uzun kemik osteosarkomalari kopeklerin en sik goriilen kemik kanserleridir. Bu agresif kanserlerde hayatta kalim
siiresi maalesef ¢ok kisadr, ¢iinkii bir cok osteosarkom teshis aninda zaten metastaz ve mikrometastazlar yap-
mistir. Osteosarkom tedavisinde ortalama yagsam beklentileri su sekilde sirlanmaktadir: Amputasyon ve kemote-
rapi — 10-12 ay, “Limb sparing surgery” ve kemoterapi- 10-12 ay, Radyoterapi ve kemoterapi - 8-10 ay , Sadece
Amputasyon - 4-5 ay, Palyatif tedavi- 1-3 ay.

YASSI KEMIK OSTEOSARKOMLARI ise gok daha yavas ilerler. (Mandibula, maksilla, skapula ve kafatas gibi ke-
miklerde gelisen osteosarkomlar). Bu yiizden bu osteosarkomlarda hem cerrahi tedavi protokollerinin hem de
adjuvan kemoterapilerin etkinliginin cok daha olumlu oldugu unutulmamalidir.

Beyin tiimérleri kopeklerin tiim kanserlerinin % 2-5'ini olusturur. 100.000 kopekte 14.5 vaka kabul edilir. ingiliz
bulldoglar, fransiz bulldoglar ve boxerlarin beyin tiimorlerine yatkin oldugu bilinmektedir. En sik rastlanan timor-
ler menenjiom, glioma, and koroid pleksus tiimorleri olarak kabul edilir. Genellikle orta yash ve yasl kopeklerde
goriiliir. EN OLUMLU PROGNOZA SAHIP BEYIN TUMORU MENENJIOMLARDIR. Ancak menenjiomlarda hem bazen
invaziv karakterde olusabilir hem de dev boyutlara ulasabilir.

TETANOZ bacaklarin ve diger kaslarin esktensor rijiditesidir ve clostiridium tetani toksinine bagh olarak sekil-
lenir. Birgok tetanoz vakasinda hastanin otenazisine sebep olan ise yiiz kaslarindaki kontraksiyonlarin yarattigi
anormal bir yiiz ifadesi yani «risus sardonicus» dur. Kulaklararkayadogrukasilir.3.gozkapagiprolapsive mioticpu-
pillergoriilir.

Tetanoz tedavisi miimkiin bir hastaliktir. EGer enfeksiyon kaynagi bulunabilirse Cerrahi debriman ve Hidrojen
peroksit lavaji yapilir. iv penicilin (20000-100000 IU/kg bid,tid ) (ya da metronidazole, tetrasiklin, ampisilin) uygu-
lanir. Antitoksin ( 100-500 IU/kg ) ( nce 0.1 ml sc enjeksiyonla test edilmeli ) uygulamasi erken donemde fayda-
lidir. Ekstensor tonus igin asepromazin, phenobarbital, diazepam kullanilabilir ). Yutma giigliiii olan hastalara
ozefagostomi tiipli uygulanmalidir. Tam iyilesme 4 ay siirebilir

Urolitiazis kedi ve kopeklerin en énemli iiriner sistem hastaliklarindan biridir ancak, idrar yolu taglarinin olu-
sum mekanizmasi halen yeterince anlasilmis degildir. idrarda kristal formasyonuna neden olacak ph degisimleri
onemli bir faktordir. Yiiksek dieter mineral ve protein alimi ve idrar konsantrasyonunda artis idrarda tuzlarin
artmasina neden olur. Ayrica bakteriyel enfeksiyonlarinda idrarda tuz konsantrasyonunu arttirdigi bilinmektedir.
Urolithiasis gogu zaman strongiiri, pollakiiri ya da hematiiri gibi semptomlarla kendini gosterebilirse de taslarin
dis geperlerinin diizgiin yapisi bazen asemptomatik dev boyutlu mesane taslarinin gelisimine firsat tanir.

Anomalili yavru dogumu veteriner hekimliginde sik goriilmese de atrezia ani ve urethral atrezi bu anomalilerden
biridir. Cerrahi ile hastaya yeni bir anal agiklik ve orifisium uretra eksterna yapilmasi hastanin tek hayatta kalma
sansidir.

95



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

Hidrosefalus,serebrospinal sivinin(SSS) asiri liretimine ve yetersiz drenajina bagli olarak gelisen aktif ve anormal
serebral ventrikiiler sistem dilatasyonu olarak tanimlanir. Bu mekanik sorun ventrikiiloperitoneal sant uygulama-
lari ile mekanik olarak ¢oziimlenebilir ancak, sant sistemleri aktif oldugu siirece hastalar iyi olacaktir. Basing
duyarli valflara sahip santlar asir hizli galisirsa, Akut asiri drenaj gok biiyiik ventrikiillere sahip hidrosefalus soru-
nuna sahip hastalarda ventrikiiliin kollapsina ve siddetli subdural kanamalara sebep olabilir. Diisiik basing valfina
sahip sistemlerin delikleri gok ufaktir ve ependim ve koroid pleksus ventrikiiler kateterin etrafina yapisacagi igin
bu kiigiik deliklerin tikanma olasili§i daha yiiksektir. En sik rastlanan komplikasyon OBSTRUKSIYONdur. Diger
komplikasyonlar, hatali yerlestirme, migrasyon, baglantinin ayrilmasi, enfeksiyon olarak kabul edilir. insanlarda
implantasyon sonrasi 1 yil icinde komplikasyon orani %40 ve 2 yil i¢inde %50 olarak rapor edilmektedir. Sant
enfeksiyonu kedi ve kdpeklerden daha az goriiliir ancak kati asepsi/antisepsi kurallar sarttir. Serebral korteksde
olusan hasar kalici olabilir ve basarili drenaja ragmen klinik iyilesme gergceklesmeyebilecedi unutulmamaldir.
Sant migrasyonu hemen her zaman serebral komponentin ayrilmasi ile olursa da bazen anormal migrasyon da
goriilebilir.

Yabanci cisim yeme aliskanhgi yani pica kiiglik hayvan hekimliginin en 6nemli klinik sorunlarindan birini yaratir.
Ozellikle kopekler hem akilalmaz cisimleri yiyebilir hem de bu cisimler migre olarak ciddi hayati riskler yaratabilir.

Skuamoz hiicreli kanserler kopeklerin en sik rastlanan nazal kavite kanserlerindendir. Kemoterapiye cevap verme-
yen bu kanser tiirii yiiksek lokal invazyon yetenegi gosterir ve bu kanser tiiriniin genis marjinli rezeksiyonu ancak
total radikal maksillektomi ile miimkiin olmaktadir. Bu biiyiik ve agresif cerrahi hastada geri doniisiimsiiz estetik
kayip yapsa da hastanin kanserinin niiks etmeyecegi, herhangi bir kemoterapi ya da radyoterapi gerektirmeyecegi
g0z oniine alindiginda saglayacagi yasam kalitesi goze alinmasi gerekebilecek bir tedavi protokolii olarak tercih
edilebilecegini diistindiirmektedir.
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Would You Like to Meet the Unluckiest Animals in the World?
Ates Barut

Every year approximately 100000 people attend to the hospitala because of NSAID complications and more than
7000 patients are loosing their lives.

Prostaglandins protect gastrointestinal mucosa. After the inhibition of mucosal cox activity prostaglandine
amount in gastroduodeal mucosa decrease and NSAID related mucosal toxisity occur. COX2 inhibitors are loos-
ing their popularity because of their cardiovascular side effects.

Long bone osteosarcomas are the most common bobe tumoyrs of dogs. Survival time after these cancer is really
too short because of high micro and macro metastatic rate at the time of diagnose. Amputation+chemotherapy
10-12 months. Limb sparing surgery + chemotherapy 10-12 mibths, radiotherapy and chemotherapy 8-10 months,
amputation only 4-5 months, paliative therapy 1-3 mobths.

Flat bone osteosarcomas (mandibula, maxilla, scapula or scull) are grow slowly. That is why surgical treatment
options and adjuvant therapy create better prognosis. French bulldogs, englisg bulldogs and boxers have breed
predispozition for brain tumours. menengiomas, gliomas, choroid plexus tumours are the most common brain
tumours of dogs and these tumours are more common in middle aged and old dogs. Menengiomas have the best
prognosis but sometimes they can be invazive and they can reach giant sizes

Tetanosis is the extensor rigidity of all extremities and happens due to clostridium tetani toxication. There are
several cases of tetanosis went through euthanasia because of special facial expression due to facial muscle
contraction named risus sardonicus. There are successful treatment protocola for most of tetanosis cases.
If infection source is obvious surgical debridement and hydrogen peroxide lavage is necessary. iv peniciline
(20000-100000 1U/kg bid,tid) (or metronidazole,tetrasicline,ampisilina) are the suitable antibioyics. Antitoxine (
100-500 1U/kg ) ( first 0.1 ml test injection ) is usefull in early stages. Acepromazine, phenobarbital, diazepam
kullanilabilir is good for extensor tonus. Eusophagostomy tubes are necessary for the patients with swallowing
problems. Complete recovery can take 4 months.

Urolithiasis is one of the most common urological system problems. The pathophysiology of urinary tract stones
is still not clear enough. Crystal formations due to ph changes is an important factor. High dietary mineral and
protein intake can cause salt concentration. Bacterial infections can also incrase the salt concentration in urine.
Urolithiasis usually show itself with the symptoms like stronguria, pollacuria or hematuria but because of tne
smooth outer surface of the stones can cause asymptomatic stones with giant sizes and numbers.

infants with congenital anomalies and malformations is not so common in small animal medicine but for the
cases of atresia ani and urethra emergency surgical treatment is the only option.

Hydrocephalus is the abnormal csf acumulation and ventricular dilatation and occurs either due to excessive csf
production or drainage problems. This mechanical problem can only be fixed by a mechanical drainage system
named ventriculoperitoneal shunt. Pressure sensitive valve system drain the excessive csf when intracraial pres-
sure is high. In humans 40% complication rate was reported on the first year and 50%complication rate on the
second year.

Overshunting can cause collapse of the ventricule and subdural hemorhages. Obstruction is one of the most
common complications. Other complications can be migration (even intracranial migration is possible) , detach-
ment and infections. Permanent damage on cerebral cortex can prevent improvement on neurological conditions
even with a perfect drainage. Vp shunt migration is usually happen in cerebral piece. Ventriculer component
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can leave the skull with the neck movements but sometimes abnormam migration evet intracranial migration is
possible.

Pica and foreign material eating habbit is a very common problem in small animal medicine. Especially dogs can
eat unbelievable things and these objects can either move through gi tract and also can penetrate and migrate
and cause life threating conditions.

Squamous cell carcinomas are the most common nasal cavity cancer of the dogs. This cancer is not sensitive
against chemotherapy and has a very agressive local invasion capacity. Surgical Wide margin resection is only
possiple with total radical maxillectomy. This big and agressive surgery effect cosmetic appearence of the pa-
tient permanently. The patient will be very weird without a macilla but cancer will not recure, chemotherapy or
radiotherapy will nott be necessary so this agressive surgery will effecf life quality positively despite the bad
cosmetic appearance.
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Kesmeli mi, Kesmemeli mi? Fizik Tedavi Cerrahi Diiellosuna Hazir misi-
~ il
o onz?

=<

. Ates Barut - Sara Ece Ulutiirk

A

Torakolumbal disk hastaligi, intervertebral diskin nukleus pulposusunun kondroid dejenerasyonu sonucu geligsen
disk protriizyonu, ekstriizyonu, omurilik kompresyonu ve sinir kokii sikismalarini tanimlar. Sagaltim, erken donem
omurilik dekompresyonu ve kanalis vertebralis igerisinden fitiklagan materyalin uzaklastirlmasi ile miimkiin ola-
bilmektedir. Hemilaminektomi ve mikrohemilaminektomi bu amacla en sik kullanilan cerrahi tekniklerdir. Tip 2
disk hastaligi tedavisi igin ise lateral korpektomi gereklidir.

Lumbosakral stenoz ya da kauda equina sendrom, lumbosakral spinal kanal igerisinde uzanan sinir koklerinin
kompresyonu ile olusan bir dizi kompleks norolojik bozuklugu tanimlar. Kauda equina 7.lumbal, sakral ve kaudal
sinir koklerinden olusur ve bu koklerin etkilenmesi siyatik, pudental, pelvik, perineal ve kaudal rektal sinir disfonk-
siyonlarina yol agar. Agri, parezi, topallik, uriner ya da fekal inkontinens gibi klinik problemlere yol agan dejenera-
tif lumbosakral stenoz (DLSS), kauda equinanin biiyiik irk kopeklerde en sik rastlanan problemidir. Dorsal

laminektomi, disk fenestrasyonu ve diskektomi ve/veya lumbosakral stabilizasyon kauda equina dekompresyo-
nu icin en sik kullanilan cerrahi tekniktir.

Kalca displazisi; coxa-femoral eklemin subluksasyon, luksasyon ve dejeneratif eklem hastali§i ile sonuglanan
anormal gelisimi olarak tanimlanir. Tiim kalga displazisi hastalari igin gecerli ve basarili tek bir cerrahi protokol
yoktur. JPS, pelvik osteotomi ya da total kalga protezi hastanin yasi ve kalga ekleminde luksasyon ve osteoartrit
seviyesine gore tercih edilen tekniklerdir.

Patella luksasyonu kuadriseps kas grubunun hatali uzanigina bagl olarak patellanin sulkus trohlearisin medial
ya da lateraline ¢ikmasi ile sekillenen gelisimsel bir ortopedik bozukluktur. Dort derecede degerlendirilen patella
luksasyonu hastalifinda cerrahi tedavi tuberositas tibia transpozisyonu ve sulkoplasti ile gerceklestirilir. ileri
derecede femoral ve tibial deformitelere sahip dordiincii derece patella luksasyonu hastalarinda cerrahi tedavi
icin bahsi gegen femoral ve tibial deformitelerin diizeltilmesi sarttir.

Capraz baglar diz ekleminin antero-posterior stabilitesini saglar ve travmatik ¢apraz bag kopuklari ¢apraz bag
problemlerinin sadece %20'sini olusturur. Diz eklemi osteoartritisinin en dnemli sebebi 6n ¢apraz bag hastaligi-
dir. Travmatik ¢apraz bag kopuklar ekstrakapsiiler tekniklerle sagaltilabilirken karmasik bir patofizyolojiye sahip
on capraz bag hastaliginin bu tekniklerle tedavisi miimkiin degildir. On gapraz bag hastaligi diz ekleminin organ
yetmezligi olarak kabul edilir ve biyomekanik diizeltme saglayan proksimal tibia osteotomileri uygulanmaldir. En
poplileri TTA ve TPLO olan bu tekniklerde ¢apraz bagin gorevi sirasiyla ligamentum patellar ve arka ¢apraz baga
aktarilir yani diz eklemi ¢capraz bagsiz yiiriir hale getirilir.

Fizik tedavi ve rehabilitasyon, viicuda disaridan uygulanan sicak, soguk uygulamalar, elektrik akimlari, masaj ve
egzersiz ile agriyi kesmeye yonelik uygulamalari igeren ve kas iskelet sistemi hastaliklarinda ya da yaralanmala-
rinda uygulanan ilag disi bir tedavi seklidir

Hayvanlarda fizik tedavi ve rehabilitasyon diinyada ¢ok uzun yillardan beri uygulanmaktadir.1990 yilindan bugiine
ciddi dlglide ilerlemeler kaydedilmistir. Kopekler ve atlarda gok spesifik ve sik goriilen hastaliklarda ciddi yarar-
lanimlar saglanmaktadir.

Fizik tedavinin amaci norolojik ve ortopedik operasyonlar sonrasinda hastalarin eklem acilarini normal deger
araliklarina ulastirmak ve post-operatif siirecte agri yonetimini yapip, kas gruplarinda atrofi olusumu, dekubitis
olusumlarinin engellenmesi ile hastanin normal mobilitesini geri kazandirmaktir.

Giiniimiizde kedi ve kopeklerde yagsam siireleri, iyi bakim ve tibbin hizli gelisimiyle birlikte uzamistir. Kedi ve
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ozellikle de kopekler de yaslanma ile birlikte goriilen kardiyovaskiiler problemler, fonksiyonel organ yetmezlikleri,
hormonal sorunlarin yani sira, genelde kdpeklerde olmak iizere postiir degisiklikleri, yiiriiylis degisiklikleri, nro-
lolojik degisimler sik¢a karsilasti§imiz sorunlar arasindadir.

Kedi ve kopekler de yaslanma ile viicutta bir takim fizyolojik degisiklikler de kaginilmaz olarak karsimiza ¢ik-
maktadir. Bu fizyolojik degisikliklere gesitli hastaliklarin eklenmesi yash kopekler de agri, aktivite kisitlanmasi ve
kopegin hareket etmekte isteksizligi, oturup kalkmada zorlanmasi, adim mesafelerinin degisimi, eklem hareket-
lerinin kisitlanmasi, sert yiiriiyiis gibi cok sayida soruna neden olmaktadir, biitiin bunlarin sonucunda da geriatrik
kopeklerde yagam kalitesi bozulur.

Geriatrik hastalarda yasanabilecek sorunlarin tstesinden gelmek, hastanin ve hasta sahibinin yagam kalitesini
artirmak igin iyi planlanmis fizik tedavi uygulamalari diger bir ifade ile “geriatrik rehabilitasyona” gereksinim
vardir.

Hastalar ilk geldiginde kaymayan bir zemin ve ilag kokulari olmayan, kendilerini giivende hissedecekleri bir mu-
ayene odasina alinirlar. Dikkatli bir sekilde yapilan ortopedik ve norolojik muayene sonucunda, topallama skoru,
agn degerleri, kas yogunluklari ve eklem agilari, basis analiz sistemleri, gonyometre gibi yontemler kullanilarak
belli dlgtimler yapilir ve kayit altina alinir.

Geriatrik kopeklerde dejeneratif eklem hastaligi olan osteoartrit en sik karsilastigimiz problemlerden biridir 6zel-
likle 7-8 yas listii kopeklerde fazlasiyla goriiliir. Osteoartrit viicuttaki herhangi bir eklemi etkileyebilir. En sik etki-
ledigi eklemler kalga, diz ve omurgadir. Kopeklerde osteoartritte eklem kikirdak yapisinda bozulma olusur. Bunun
sonucu olarak eklem kikirdaginin altindaki kemik dokusunda degisiklikler meydana gelir. Kemikteki biiylimeler ve
eklem kenarindaki ¢ikintilar eklemlerin normal yapisini bozarak, kopeklerde ROM hareketlerinde kisitlanmaya ve
agriya neden olur.

Kopekler de fizik tedavi ve rehabilitasyonda kullandigimiz, manyetik alan tedavisi, manual terapi, masaj, sicak
soguk uygulamar, elektrik akimlari, hidroterapi (suda yiirlime band\), lazer terapi, denge egzersizleri, akupunktur
gibi ¢esitli modiiller kullanilarak agri yonetimi yapilarak, istenilen bolgede ki kas gruplarinin gliglenmesi saglan-
maktadir.

Hidroterapi, suda yiiriime bandi ile suyun kaldirma kuvveti, hidrostatik basinci, viskozitesi yararlanarak, sorunlu
bolgeye daha az viicut agirhgi gelmesi sebebiyle, daha az agr hissederek eklem hareketlerini daha kolay yap-
masi saglanir. Suyun isisi ortopedik ve norolojik vakalarda hastanin durumuna gore ayarlanmalidir. Suyun sevi-
yesi suyun kaldirma kuvvetini kullanmak istegimiz miktara gore ayarlanir. Hasta kopek ve kediler, daha az agri
hissedeceginden hareketleri daha rahat yapabilmekte ve bu sayede de hareketleri yaptikga 6zgiiveni de tekrar
kazanmaktadir. Ozellikle felg kopek ve felg kedilerde, kaybolan 6zgiivenin yerine gelmesinde de ok yardimci
olmaktadir. Suda Yiirlime Bandi ve Hidroterapi sayesinde, felgli kopekler ve felgli kedilerin atrofiye olan kas grup-
larini gliglendirmek, kan dolagiminin artmasi, su seviyeleri ayarlanarak eklemlerde istenilen extensiyon(germe)
ve fleksiyon (biikme) hareketlerinin yapilmasi

saglanir. Suda yiirime bandi ortopedik ve norolojik operasyonlar sonrasi, kopeklerde fitik problemleri, eklem
hastaliklari, kalga ¢ikidi, patella luksasyonu, obezite, operasyon sonrasi iyilesme siireglerinde, kopeklerde ¢apraz
bag hastaliklari, meniskiis hasarlari, dejeneratif eklem hastaliklarinda (Osteoartritis) kullanilir.

Kedi ve kopek fizik tedavisinde, laser terapi yogunlastinlmis 1sik demetleriyle, hiicresel fonksiyonlarin gelisme-
sine yardimci olur, hiicre zan gegirgenligini artirarak, hiicre igine giren oksijen miktarini artir, ATP sentezinin arti-
sina sebep olur, metabolizma hizi artar, hiicre daha hizl yenilenerek iyilesir. Kedi, kopeklerin en az agri duydugu
ve uygulamanin en kolay oldugu yontemlerden biridir. Fizik tedavide tendon, kas, kemik, eklem hastaliklarinin
cogunda kullanilan bir tedavi seklidir. Bunun yaninda acik yaralarda ciddi iyilesmeler saglamaktadir, engelli kopek
ve engelli kedileri rahatsiz etmeden, canlari acimadan uygulanan en giivenli metotlardan biridir.

100



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

Lazer uygulamasi,

Felcli kopeklerde ve felgli kedilerde, yara iyilesmesi, kopek ve kedilerde intervertebral disk hastaliklarinda, omu-
rilik yaralanmalari, kas ve iskelet sistemi rahatsizliklari, norolojik hastaliklarda, post operatif donemde, kedi ve
kopeklerde patella luksasyonu, kalga displazisi, deri hastaliklari gibi birgok durumda lazer tedavisi kullanilir.

Fizik tedavi goren yash kopeklerde arka tasma, yiiriiteg, atel gibi destekleyici iiriinler kullanarak norolojik defekt-
lerin olusturdugu negatif etkiler ve ortopedik sorunlardan kaynakl agrilarin 6niine gegilmesi miimkiindiir.
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" To Cut Or Not To Cut? Physical Therapy Versus Surgery?

&
Ates Barut - Sara Ece Ulutiirk

A

Thoracolumbar disc disease describes the chondroid degeneration of nucleus pulposus of intervertebral discs
producing disc protrusion, extrusion, spinal cord compression, and nerve root entrapment. Treatment of thora-
columbar disc disease objectives early decompression and removal of all the compressive masses from canalis
vertebralis. Hemilaminectomy and microhemilaminectomy with disc fenestration is the most common surgical
techniques performed hor decompression. Partial lateral corpectomy is the technique for type 2 disc disease

Lumbosacral stenosis or cauda equina syndrome is a complex of neurological signs caused by compression of
cauda equina coursing through the lumbosacral spinal canal. Cauda equina is composed of seventh lumbar, sac-
ral,and caudal nerve roots.The disease of these roots causes sciatic, pudental, pelvic, perineal and caudal rectal
nerve disfunction. Degenerative lumbosacral stenosis (DLSS) is the most common disease of cauda equina in
large breed dogs and causes clinical signs like lumbosacral pain, paresis, lameness, urinary and fecal incon-
tinens. Dorsal laminectomy, disc fenestration and discectomy is necessary surgical decompression of cauda
equina.

Hip dysplasia is abnormal development of coxae-femoral joint resulting subluxation , luxation and degenerative
joint disease. None of the surgical treatment options is valid for all dogs with hip dysplasia. Age, luxation and
degenerative joint disease degree are the criteria for case and technique selection.

Thoracolumbar disc disease describes the chondroid degeneration of nucleus pulposus of intervertebral discs
producing disc protrusion, extrusion, spinal cord compression, and nerve root entrapment. Treatment of thora-
columbar disc disease objectives early decompression and removal of all the compressive masses from canalis
vertebralis. Hemilaminectomy and microhemilaminectomy with disc fenestration is the most common surgical
techniques performed hor decompression. Partial lateral corpectomy is the technique for type 2 disc disease

Patellar luxation is the displacement of patella out of femoral groove due to malalignement of m.quadriseps
femoris muscle group. Patellar luxation has for grades and successful treatment is possible with tuberositas
tibia transposition and sulcoplasty. For the cases with 4th grade patellar luxation correction of femoral and tibial
deformities is always necessary.

Cruciate ligaments are responsible from antero-posterior stability of stifle joint and traumatic cranial cruciate
ligament rupturs are only 20% of all cruciate ligament problems. Cruciate ligament disease is the most common
cause of genu osteoarthritis in dogs. Although extracapsular stabilization is successful in cases with traumatic
cruciate ligament rupture these techniques will not work for the cases with cranial cruciate ligament disease
because of the complex pathophysiology of the problem. Cranial cruciate ligament disease is the organ failure of
stifle joint and biomechanical correction with proximal tibia osteotomies are necessary. After TTA patellar liga-
ment and after TPLO caudal cruciate ligament serve as cranial cruciate ligament and stifle joint start to function
without cranial cruciate ligament.

Physical therapy and rehabilitation is a form of non-drug treatment applied in musculoskeletal diseases or bene-
fits, which includes externally applied hot and cold applications, electrical currents, massage and exercise, and
applications for relieving pain.

Physical therapy and rehabilitation in animals have been practiced in the world for many years. Since 1990, signi-
ficant progress has been made. Serious benefits are provided in very specific and common diseases in dogs and
horses. The aim of physical therapy is to bring the joint angles of the patients to normal ranges after neurological
and orthopedic operations, to manage the pain in the post-operative process, to prevent the formation of atrophy
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in the muscle groups and decubitus formations, and to restore the patient’s normal mobility.

Today, the life span of cats and dogs has extended with good care and rapid development of medicine. In ad-
dition to cardiovascular problems, functional organ failures, hormonal problems, which are seen with aging in
cats and especially dogs, posture changes, gait changes, neurologic changes, generally in dogs. It is one of the
most common problems we encounter. With aging, some physiological changes in the body inevitably occur in
cats and dogs. The addition of various diseases to these physiological changes causes many problems such
as pain, limitation of activity and the dog’s reluctance to move, difficulty in sitting and standing, change in step
distances, limitation of joint movements, hard walking, and as a result of all these, the quality of life in geriatric
dogs deteriorates.

In order to overcome the problems that may be experienced in geriatric patients and to increase the quality of
life of the patient and the patient, well-planned physical therapy applications, in other words “geriatric rehabilita-
tion” is needed. When patients first arrive, they are taken to an examination room that does not have a slippery
floor and does not smell of drugs, and where they feel safe. As a result of careful orthopedic and neurological
examination, limping score, pain values, muscle densities and joint angles, compression analysis systems, and
goniometers can be determined using methods such as Measurements are made and recorded.

Osteoarthritis, which is a degenerative joint disease in geriatric dogs, is one of the most common problems we
encounter, especially in dogs over 7-8 years of age. Osteoarthritis can affect any joint in the body. The most
commonly affected joints are hip, knee and spine. In dogs, osteoarthritis causes deterioration in the articular
cartilage structure. As a result, changes occur in the bone tissue under the articular cartilage. Bone growths and
protrusions at the joint edge disrupt the normal structure of the joints, causing limitation in ROM movements and
pain in dogs.

By using various modules such as magnetic field therapy, manual therapy, massage, hot cold applications, ele-
ctric currents, hydrotherapy (treadmill in water), laser therapy, balance exercises, acupuncture, which we use in
physical therapy and rehabilitation in dogs, pain management is performed and the muscle in the desired area is
managed groups are strengthened.

Hydrotherapy, by making use of the buoyancy, hydrostatic pressure and viscosity of the water with a water tread-
mill, makes joint movements easier by feeling less pain due to less body weight coming to the problem area. The
temperature of the water should be adjusted according to the patient’s condition in orthopedic and neurological
cases. The level of the water is adjusted according to the amount we want to use the buoyancy of the water.
Sick dogs and cats can do the movements more comfortably as they will feel less pain, and thus regain their
self-confidence as they move. It also helps a lot in restoring lost self-confidence, especially in paralyzed dogs and
paralyzed cats. Thanks to the Water Walking Band and Hydrotherapy, it is possible to strengthen the atrophied
muscle groups of paralyzed dogs and paralyzed cats, to increase blood circulation, to adjust the water levels and
to perform the desired extension (stretching) and flexion (bending) movements in the joints. Water treadmill is
used after orthopedic and neurological operations, hernia problems in dogs, joint diseases, hip dislocation, patel-
la luxation, obesity, post-operative recovery processes, cruciate ligament diseases in dogs, meniscus damages,
degenerative joint diseases (Osteoarthritis).

In cat and dog physical therapy, laser therapy helps the development of cellular functions with intensified light
beams, increases the amount of oxygen entering the cell by increasing the cell membrane permeability, causes
an increase in ATP synthesis, increases the metabolic rate, the cell heals by regenerating faster. It is one of the
methods that dogs feel the least pain and the easiest to apply. Tendo in physical therapy is a form of treatment
used in most of the muscle, bone and joint diseases. In addition, it provides serious healing in open wounds, it
is one of the safest methods applied without disturbing disabled dogs and disabled cats, without hurting them.
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Laser application;

Laser therapy is used in paralyzed dogs and cats, wound healing, intervertebral disc diseases in dogs and cats,
spinal cord injuries, musculoskeletal system disorders, neurological diseases, post- operative period, patella
luxation in cats and dogs, hip dysplasia, skin diseases.

It is possible to prevent the negative effects of neurological defects and pain caused by orthopedic problems by
using supportive products such as rear leash, wheelchair, splint in old dogs undergoing physical therapy.
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13 KASIM 2021, CUMARTESI / 13 NOVEMBER 2021, SATURDAY
BRAVECTO SALONU / HALL BRAVECTO
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Dis Problemlerinde Genel Radyografi Teknikleri

44

i

Cedric Tutt

Veterinerlik alanindaki agiz ici dis radyografisi, 1935'te Dr. Koch'un tarifine gore standart tibbi rontgen plakala-
rinin boyutlandirmak amaciyla manuel olarak béliinmesinden ve kapali zarflar haline gevrilmesinden beri uzun
bir yol kat etmistir. Modern veteriner dis radyografisi, hasta bagindaki bir uygulayicinin yaygin olarak #2 ve #4
boyutundaki agiz i¢i dis filmlerini fiksatif kimyasallar ve durulama suyu ile beraber kullanmasiyla gelisme goster-
meye baslamistir. Bu s6z konusu radyograflar kurumalari igin asildiktan sonra, 1sikli bir kutuda goriintiilenir ve
sonrasinda karanlik, kuru kosullar altinda saklanir.

DR, agza yerlestirilir ve elde edilen verileri bir bilgisayara aktaran ve bilgisayar ekraninda verileri elektronik (dijital)
radyograf olarak goriintiileyebilmek igin yaklasik #0, #1 veya #2 boyutlarinda bir sensor kullanir.

Dogrudan Dijital Radyografi (DR) ve Bilgisayarli Radyografinin (CR) ortaya gikmasiyla birlikte, agiz i¢i radyografiler
artik “bir diigme ile “ bile elde edilebilmektedir.

CR, agizda konumlandiriimadan dnce, hedef dislerin ortaya ¢ikmasi igin sizdirmaz zarflara yerlestirilen Foto Uya-
rilabilir Fosfor plakalar kullanili. KASET*? Isinlara maruz kaldiktan sonra, plakalar, golge 1sik goriintiisiini bilgi-
sayar ekraninda, goriintiilenebilen dijital bir goriintliye doniistiiren lazer okuyucuya yerlestirilir.

Her iki yontemle elde edilen goriintiiler gama, yogunluk ve renk parametreleri degistirilerek incelenilebilir. Goriin-
tiilerin biyutlilmesi mimkiindiir ve goriintiiler uygun bukkal / labiyal montaj i¢cin dondiiriilebilir ve Dijital goriin-
tiler, ikinci goruis almak amaciyla baska kisilerle rahatlikla paylasilabilir.

DR ve CR maliyetlerini karsilagtirma:

DR s0z konusu oldugunda en maliyetli bilesen sensordiir. CR igin de lazer okuyucu en maliyetli bilesendir. CR'nin
DR’ye gore avantajlari, plaka boyutlari icin araligin daha genis olmasidir (#0 - #9 araligi). #0, #1 ve #2 sensore
sahip olmak istenirse, maliyeti tek bir sensoriin 3 kati olacaktir. Sonug olarak eksiksiz CR plaka yelpazesi, uygun
maliyetli bir yatinm olacaktir.

Agiz igi dental radyografiler, zemine, duvara veya tavana monte edilebilen veya elde tutulabilen bir rontgen jene-
ratori ile elde edilebilir.

Bu dis rontgeni iiniteleri genellikle kV ve mA igin bir sabit ¢iktiya sahiptirler ve tek degisken zamandir. Duvar tipi
unitelerin Kv degeri 60-80 ve mA degeri 6-8 araliklarinda degisir. El tipi tiniteler 60-75 kV ve 2-3,5 mA araligindadir.

Siireler 1-2 saniye araliginda degismektedir.
Dis Radyografisi
Her seferinde tanisal olarak kaliteli radyograflar elde etmek icin sanat ve beceri gerekir.

Bu kaliteli tanisal dental radyografileri elde etmek icin kullanilan iki teknik bulunmaktadir: 1. Paralel teknik ve 2.
ikiye bolme teknigi.

Paralel teknik

Bu teknik, s6z konusu alicinin (film, sensor, plak) radyografisi cekilecek dise/ dislere paralel yerlestirilmesi gere-
ken durumlarda kullanilir. Bunlar, kedilerde mandibular kiigiik azilar 3 ve 4 ayrica azi disleri 1'i igerirken kopekler-
de kiiciik azilar 2'den azilar 3'e kadar olan disler*?. Kiigiik ila orta boy kedilerde, mandibulaya paralel olarak 0 nu-
mara bir plaka yerlestirilebilirken, daha biiylik bir kedide 1 numara gerekebilir. Kopeklerde, hayvanin biiyiikligiine
bagl olarak #2, #3 ve #4 numaralar kullanilabilir. Bitisik dislerin siiperpoze olmasini engellemek igin birden fazla

106



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

plak kullanmak ve koni kolimatorii diger disler igin yeniden konumlandirmak gerekebilir.

Reseptor, radyografisi cekilecek diglere paralel olarak yerlestirildikten sonra, koni kolimator, x-isinlarinin diglerden,
cenelerden ve gevredeki yumusak dokulardan gegmesini saglayacak sekilde konumlandirilir. Eger reseptor, koni
kolimatorii agzindan daha biiyiik boyutlara sahipse, koni kolimatordi, hafif iraksayan i1sin tiim reseptorii kaplayana
kadar geri cekilmelidir. #0 ila #2, hayvanin derisiyle dogrudan temas halindeyken bile koni kolimatorii tarafindan
kaplanacaktir. #3, 10 cm'’lik bir geri gekme gerektirecektir; #4, 12 cm’lik bir geri gekme gerektirecektir ve #5, tiim
aliciyl kapsayacak sekilde 15 cm'lik bir geri gekme gerektirecektir.

ilk denemede, premolar ve molarin kékleri radyografin ventral kenarina yakinsa, reseptér mandibulanin ventral
sinirnin 6tesinde palpe edilebilecek sekilde degistirilmelidir. Bu, apekslerin ve mandibulanin ventral marjinin
acikca goriilebildigi bir radyografi tiretmelidir. Premolar 3'iin mezial kokii gok yakin veya radyografin kenarinday-
sa, reseptor ilk denemede oldugu gibi degistiriimeli ve koni kolimator daha rostral bir pozisyona kaydirilmali ve
hafifce kaudal agili olmalidir. Bu, periapikal kemik ve ventral mandibular marjin iyi goriintiilenmesini saglayarak
PM3'lin mezial kokiinii radyografiye tasiyacaktir.

Kedilerin maksiller diglerinin radyografisini yapmak igin ekstra oral yakin paralel teknik kullanilabilir. Bu teknikte,
reseptor radyografisi gekilen tarafin zigomasinin altina yerlestirilir ve bu teknik gelen isinin palatal mukozadan
yonlendirilmesine ve diger maksiller kadranin st iiste binmesini ortadan kaldirmasina yardimci olur.

Biseksiyon tekniginde reseptor, radyografisi ¢ekilecek dislere miimkiin oldugunca yakin yerlestirilir. Reseptor,
radyografisi ¢ekilen alana bagli olarak maksiller veya mandibular kaninler veya maksiller premolarlar ve molarlar
uizerine yerlestirilebilir. Reseptor, stabilize etmek igin dil yiizeyine de yerlestirilebilir. Bazi durumlarda reseptorii
yerinde tutmak igin burusturulmus kagit havlu kullanilabilir. Bir digin eksik oldugu durumlarda, simetriyi iyilestir-
mek icin reseptor kagit havlu ile desteklenebilir.

Reseptor stabilize edildikten sonra, dis ekseni (dis tag ucunu ve kok apeksini birlestiren hat) ve reseptor ekseni
(reseptorden gecen hat) tarafindan olusturulan agi ikiye boliinir. Koni kolimator, x-isinlar bu ikiye bolen ¢izgi
boyunca hareket edecek sekilde konumlandirhir. Bu, gercek disin / dislerin boyutuna ve sekline esit olan disin /
dislerin radyografik goriintiisiinii saglayacaktir. Konik kolimatar, alici eksenine gok biiyiik bir agiyla yerlestirilirse,
goriintiiniin kisaltiimast ile sonuglanacaktir. Ote yandan, koni kolimator alici eksenine gok kiiciik bir agiyla yerles-
tirilirse, goriintiiniin uzamasina neden olur. Ayni digleri farkli cinslerde ve cinsler arasinda rontgen ¢cekmek igin
kullanilabilecek tek bir agi yoktur.

Bir hayvan dental olarak ilk kez muayene edildiginde tiim agiz radyografi setlerine yonlendirilmelidir, glinkii klinik
muayenede bulunandan ¢ok daha fazla lezyon goriiliir.

Ceviri: Tameris Melek ERHAN
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Veterinary intra-oral dental radiography has come a long way since standard medical x-ray plates were manually
cut to size and sealed in envelopes as described by Dr Koch in 1935.

Modern veterinary dental radiography has progressed from using intra-oral dental film commonly of size #2 and
#4, which were developed in a chairside developer using developer and fixative chemicals and rinsing water.
These radiographs were hung up to dry and viewed on a light box and stored under dark, dry conditions.

With the advent of Direct Digital Radiography (DR) and Computed Radiography (CR), intra-oral radiographs are
now obtained “at the press of a button”.

DR uses a sensor, approximately the size of #0, #1 or #2, which when placed in the mouth and exposed, captures
data which is transferred to a computer and displayed on screen as an electronic (digital) radiograph.

CR makes us of Photo Stimulable Phosphor plates which are placed in impervious envelopes prior to being posi-
tioned in the mouth for exposure of target teeth. Once exposed, the plates are inserted into a laser reader which
converts the latent light image into a digital image displayed on the computer screen.

Images obtained from both systems can be enhanced by changing gamma, intensity and colour. Magnification
of images is possible, and images can be rotated for appropriate buccal / labial mounting. Digital images are
conveniently shared with others for referral second opinion purposes.

Comparing DR and CR costs: for DR the sensor is the costliest component and for CR the laser reader is the
costliest component. Advantages of CR over DR is the greater range of plate sizes - #0 to #9. If one wants to
have #0, #1 and #2 sensors, the cost will be 3 times as much as a single sensor. The full range of CR plates is a
cost-effective investment.

Intra-oral dental radiographs are obtained using an x-ray generator which may be floor, wall or ceiling mounted
or hand-held

These dental x-ray units usually have fixed output for kV and mA with the only variable being time. Wall mounted
units have a Kv of 60-80 and a mA of 6-8. Handheld units range from 60-75 kV and mA of 2-3.5. Time ranges from
1-2 seconds.

Dental Radiography
This is the art and skill required to obtain diagnostic quality radiographs repeatedly.

There are two techniques used to obtain diagnostic dental radiographs; namely: 1. The parallel technique and 2.
The bisecting technique.

The parallel technique

This technique is used where the receptor (film, sensor, plate) is placed parallel to the tooth / teeth to be radi-
ographed. These include the mandibular premolars 3&4 and molar 1 in the cat and from premolar 2 to molar 3
in the dog. In the small to medium cat a size #0 plate can be placed parallel to the mandible, while a #1 may be
required in a larger cat. In dogs, #2, #3 and #4 can be used, depending on the size of the animal. To eliminate
superimposition of adjacent teeth on each other it may be necessary to use more than one plate and reposition
the cone collimator for the other teeth.

Once the receptor has been placed parallel to the teeth to be radiographed, the cone collimator is positioned to
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enable the x-rays to pass through the teeth, jaws and surrounding soft tissue. If the receptor has dimensions
greater than the orifice of the cone collimator, the cone collimator must be retracted until the slightly divergent
beam will cover the whole receptor. #0 to #2 will be covered by the cone collimator even when it is placed in direct
contact with the animal’s skin. #3 will require a retraction of 10cm; #4 will require a retraction of 12cm and #5
will require a retraction of 15cm to cover the whole receptor.

On the first attempt, if the roots of the premolars and molar are close to the ventral margin of the radiograph, the
receptor must be replaced so that it is palpable beyond the ventral margin of the mandible. This should produce
a radiograph with the apices and the ventral margin of the mandible clearly visible. If the mesial root of premolar
3 is close too or off the edge of the radiograph, the receptor should be replaced as it was for the first attempt
and the cone collimator should be shifted to a more rostral position and angled slightly caudally. This will move
the mesial root of PM3 onto the radiograph providing good visualisation of the periapical bone and ventral man-
dibular margin.

An extra-oral near parallel technique can be used to radiograph the maxillary teeth of cats. This technique has
the receptor placed under the zygoma of the side being radiographed and the incident beam directed through the
palatal mucosa, eliminating superimposition of the other maxillary quadrant.

In the bisecting technique, the receptor is placed as close to the teeth to be radiographed as possible. The recep-
tor can be rested on the maxillary or mandibular canines or on the maxillary premolars and molars, depending
on the area being radiographed. The receptor can also be placed on the tongue surface to stabilise it and under
some circumstances, scrunched up paper towel can be used to keep the receptor in place. Where a tooth is mis-
sing the receptor can be supported by paper towel to improve symmetry.

Once the receptor has been stabilised, the angle formed by the tooth axis (the line joining the tooth crown tip
and root apex) and the receptor axis (the line running through the receptor) is bisected. The cone collimator is
positioned so that the x-rays travel along this bisecting line. This will provide a radiographic image of the tooth /
teeth that equates to the size and shape of the actual tooth / teeth. If the cone collimator is placed at too great
an angle to the receptor axis, foreshortening of the image will result. On the other hand, if the cone collimator is
placed at too small an angle to the receptor axis, elongation of the image will result. There is no single angle that
can be used to radiograph the same teeth in different because teeth within and between breeds.

Full-mouth sets of radiographs are encouraged when an animal is seen for the first time, because substantially
more lesions are seen than were found o clinical examination.

Additional reading:
Atlas of dental radiography in dogs and cats. Gregg DuPont, Linda DeBowes. 2009 Saunders Elsevier
Practical veterinary dental radiography. Niemiec, Gawor and Jekl. 2018 CRC Press

TECHNIC FOR INTRA-ORAL RADIOGRAPHY OF LIVING DOGS WILLIAM E. KOCH JR, D.D.S. Journal for Dental
Research, 1935

Diagnostic value of full-mouth radiography in dogs F J Verstraete, P H Kass, C H Terpak Am J Vet Res. 1998
Jun;59(6):686-91.

Diagnostic value of full-mouth radiography in cats

F J Verstraete', P H Kass, C H Terpak. Am J Vet Res. 1998 Jun;59(6):692-5.
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Kedilerde dis erimesi belirgin ii¢ kategoriye ayrilabilir: 1. Psikolojik, 2. iltihaba bagli, 3. Nedeni bilinmeyen.

Psikolojik dis erimesi, siit dislerinin kalici dislerle yenilenmesi sirasinda meydana gelir. Bu siire¢ geligen kalici
dislerin bir bezelerinden kaynakli faktorler tarafindan planlanmistir. Siit dis koklerinin erimesi gelisen kalici
dis bezelerinin gok yakininda baglar. On kesici diglerde bu erime, sirasiyla; alt ve iist genelerdeki kesici on siit
dislerinin dil ve damak yiizeylerinde baslar. Kiigiik azi ve azi siit diglerinde (insanda), erime, mesial koklerin distal
yiizeyinde ve distal koklerin mesial yiizeyinde baslar tekrar dis bezelerinin koklerle temas ettigi yerde baslar.
Bunlar, siit dis koklerinin esit olmayan agilarina gore farkl oranlarda yeniden emilir. Bu genellikle yavru kedi ve
kopeklerde kiigiik azi dislerinin damak koklerinde, mesial ve distal yanak koklerinde daha yavas erimeye ugrar.

Kedilerde, iltihaplanmaya bagli dis erimesi Amerikan Veteriner Dis Akademisi tarafindan Tip 1 Dis erimesi olarak
siniflandinimistir. Tip 1 Dig erimesi, radyolojik olarak elma cekirdegine benzeyen kaplama maddesi ve kok er-
imesi olarak tanimlanmigtir. Bu disin; boynunda meydana geldiginde erime gok asiri olabilir. Oyleki, disin bir
boliimi kaybolarak kokle digin tepesinin ayrilmasina neden olur. Klinik olarak bu lezyonlar, 3. derece Gatallanma
lezyonlari olarak yanlis anlasilabilir (Burada kokler arasindaki kemik kaybolmustur.). Tip 1 tarafindan etkilenmis
disler, eger dis eti iltihabi dislerin dizili oldugu kemigin erimesine neden olmamissa, hala bozulmamis gevresel
bag doku boslugu ve koklerin bulundugu sert tabakaya sahiptir. Tip 1 tarafindan etkilenen bazi dislerde dis yuva-
lar ankiloz olabilir ve gikarmayi kolaylastirmak igin diglerin dizili oldugu kemikten ayriimalidir. Kokler radyolojik
olarak kemikten ayirt edilebilir.

Nekrotik palp nedeniyle iltihaba bagh dis kok ucu iltihabi genellikle koklerin digsal iltihabi, erimesi ile sonuglanir.
Bu, dis kokii ucunda siyahlik olan, egri bugrii tepe yiizeyi olarak radyolojie tespit edilir.

Tip 1 dis erimesi daha ileri agsamalar halinde siniflandinimistir. Asama 1 - cemen tabakasinin ve/veya yalnizca
minenin erimesi; Asama 2 - minenin erimesi ve/veya dentine giren sementumun erimesi. Asama 3 - disin pulpunu
etkileyen mine dentinin erimesi. Asama 4 - dis tacinin ve kokiiniin erimesi. Asama 4a - ta¢ ve kok esit olarak
etkilenir. Asama 4b - tag, kokten daha yogun bir sekilde etkilenir. Asama 4c - kok tagtan daha yogun sekilde etkile-
nir. Tip 1 dis erimesinin 5. agamasi - dis ta¢ ve kok erimesi sadece radyolojik olarak kalan kalintilarla birliktedir,
daha dogrusu yoktur. Dis eti alani iyilestirir.

Tip 1 tarafindan enfekte olmus dislerin tedavisi disi tamamen ¢ikarmaktir. Agiz igi dis rontgeni, tani koyma, plan-
lama izleme ve tedavi uygulama igin zorunludur.

Kemik maddeli (6zIi) dis yenilemesine bagli dis eti erimesi AVDC tarafindan Tip 2 de siniflandinimistir. Bu ayni
zamanda idopatik dis erimesi ve erime yenilenmesi olarakta bilinir.

Gorrel ve arkadaslar, dis erimesinin sementumda bagladigini gostermistir. Sementum erime agamalarini gegire-
bilir; onlem, onarim ve gelisme. Tip 1 lezyonlar mikroskobik olduklari igin radyolojik olarak fark edilemeyebilir.
Kemigin mineral dongisiine maruz kalmasi gibi koruyucu mekanizmalarin bozuldugu durumlarda dis kokleri de
dongiiye dahil olabilir, kokler ve kuron rezorbe olur ve koklerin yerini radyografik olarak kemikten ayirt edilemeyen
bir materyal alir.

Tip 2 erimede, peridental bag doku boslugu daralir ve sonunda yok olur. Tipki, kok ve dis yuvasi kemigi arasina
temasla sonuglanan ihmal edilmis sementum ve peridental bag dokusu gibi. Kok maddesi (6zii), odontaclas
hiicrelerin etkisiyle erir (osteoklas hiicrelerden daha kiigiik, resoption bosluktan daha kiigiik bigim) ve yeni kemik
eriyen kokdin yerini alir. Bir kez dis yuvasi kemigi sertlestiginde, peridental ba§ dokularin sok absorte etme gorevi
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yok olur. Yenilenme rezorpsiyonu ileri diizey asamada oldugunda, dis taci dis eti iyilesmesini kirabilir ki bu 5.
asama lezyon olarak tanimlanir.

Tip 2'de peridental bag doku boslugu bulgusu yoktur. ileri lezyonlarda (agsama 4c) kokler tamamen kemik benzeri
materyalle yenilenmistir ve tedavi secimi tag amputasyonudur. Bir ¢caligmada Tip 2 gegiren dislerde kokler rezor-
be olmaya ve kemikle yer degistirmeye devam edeceginden tag amputasyonu ve kismi kok tutulmasina maruz
kalabilecegdi gdsterilmistir (DuPont ve ark). islemin-kemikten ayirt edilemeyen materyalin yerini alma- sonuca
varmasini saglamak icin operasyon sonrasi diizenli radyografik izleme onemlidir.

Ceviri: Tameris Melek ERHAN
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Tooth resorption in cats can be divided into three distinct categories: 1. Physiological, 2. Associated with inflam-
mation, and 3. Idiopathic.

Physiological tooth resorption takes place during replacement of the primary (deciduous) dentition by the se-
condary dentition. This process is orchestrated by factors originating in the dental follicle of the developing
secondary dentition. Resorption of the deciduous tooth roots begins closest to the follicle of the developing
secondary tooth. In incisors this resorption begins on the lingual / palatal surfaces of the deciduous mandibular
and maxillary incisors respectively. In the deciduous premolars and molars (in humans) the resorption begins on
the distal surface of mesial roots and the mesial surface of distal roots, again, where the follicle makes contact
with the roots. These are often resorbed at different rates due to unequal divergence of the deciduous tooth roo-
ts. This is commonly seen in puppies and kittens where the palatal roots of deciduous premolars undergo slower
resorption than the mesial and distal buccal roots.

In cats, tooth resorption associated with inflammation is classified as Type 1 tooth resorption (TR) by the Ame-
rican Veterinary Dental College (AVDC). Type 1 tooth resorption is characterised by resorption of root and crown
substance which resembles an apple core radiographically. When this occurs at the neck of the tooth, it can
become so extensive that a part of the tooth is missing causing separation of the crown from the root. Clinically
these lesions may be mistaken for Grade 3 Furcation lesions (where the bone between roots has been lost). Te-
eth affected by Type 1 TR typically still have an intact periodontal ligament space with lamina dura where roots
remain, except where periodontitis has caused the loss of alveolar bone. Some teeth affected by Type 1 TR may
become ankylosed to the alveolus and must be separated from the alveolus to facilitate extraction. Roots beco-
me radiographically distinguishable from bone.

Periapical periodontitis associated with inflammation due to necrotic pulp often results in external inflammatory
resorption of the roots. This is detected radiographically as an uneven apical surface with a periapical radiolu-
cency.

Type 1 tooth resorption is further classified into stages. Stage 1 - resorption of the cementum and or enamel
only; Stage 2 - resorption of enamel and or cementum entering into the dentine; Stage 3 - resorption of enamel
and dentine which affects the pulp of the tooth; Stage 4 - resorption of tooth crown and root: Stage 4a - crown
and root equally affected; Stage 4b — Crown more extensively affected that root; Stage 4c - root more extensively
affected then crown. Type 1 tooth resorption does not have Stage 5 - tooth crown and root resorption are comp-
lete with only remnants remaining radiographically. Gingiva has healed over the area.

Treatment of teeth affected by Type 1 TR is by extraction of the whole tooth. Intra-oral dental radiography is man-
datory to make a diagnosis, plan, monitor and execute treatment.

Tooth resorption which is associated with replacement of tooth (root) substance by bone is classified at Type 2
TR by the AVDC. This is also known as replacement resorption and idiopathic TR.

Gorrel et al showed that tooth resorption begins on the cementum which can undergo stages of resorption, ar-
rest, repair and progression. Stage 1 lesions are probably indiscernible radiographically as they are microscopic.
Just as bone undergoes cyclical mineral turnover, tooth roots, when the protective mechanisms have been brea-
ched, can be incorporated in the cycle resulting in the roots and crown being resorbed and the roots replaced by
material indistinguishable from bone radiographically.
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In Type 2 TR, the periodontal ligament space becomes narrowed and eventually obliterated as the periodontal li-
gament and cementum are breached resulting in contact between the root and alveolar bone. The root substance
is resorbed by the action of odontoclasts (slightly smaller than osteoclasts and form smaller resorption lacunae)
and new bone replaces the resorbed root. Once the root is ankylosed to the alveolus, the shock-absorbing func-
tion of the periodontal ligament is lost and when replacement resorption is at an advanced stage, the crown can
fracture off enabling gingival healing - defined as a Stage 5 lesion.

In Type 2 TR there is no evidence of periodontal ligament space - in advanced lesions (Stage 4c) the roots are
completely replaced by bone-like material and the treatment of choice is crown amputation. It has been shown
(DuPont et al) that teeth that are undergoing Type 2 TR can undergo crown amputation and intentional (partial)
root retention as these roots will continue to be resorbed and replaced by bone. Regular post-operative radiog-
raphic follow-up is essential to ensure that the process continues to conclusion - replaced material indistingu-
ishable from bone.

Additional reading:

Crown amputation with intentional root retention for dental resorptive lesions in cats Gregg A DuPont, J Vet
Dent, 2002 Jun;19(2):107-10.

Radiographic evaluation and treatment of feline dental resorptive lesions

Gregg A DuPont, Vet Clin North Am Small Anim Pract. 2005 Jul;35(4):943-62, vii-viii. doi: 10.1016/].
cvsm.2005.03.008.

Prevalence of odontoclastic resorption lesions and periapical radiographic lucencies in cats: 265 cases (1995-
1998)

M J Lommer ', F J Verstraete, J Am Vet Med Assoc, 2000 Dec 15;217(12):1866-9. doi: 10.2460/jav-
ma.2000.217.1866.

Feline odontoclastic resorptive lesions an unsolved enigma in veterinary dentistry

Alexander M Reiter ', Krista A Mendoza ,Vet Clin North Am Small Anim Pract. 2002 Jul;32(4):791-837, v. doi:
10.1016/s0195-5616(02)00027-x.

Atlas of dental radiography in dogs and cats. Gregg DuPont, Linda DeBowes. 2009 Saunders Elsevier

Practical veterinary dental radiography. Niemiec, Gawor and Jekl. 2018 CRC Press
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Kopeklerde Dis Rezorpsiyonu
o
. |4 Cedric Tutt

[

Kopeklerde dis erimesi gruplar halinde tanimlanabilir, bunlar:
Dis Yiizey Kok erimesi (ESRR): Kokiin yiizeyi erir yeni bir sement ve periodontal ligament kaplamasi gelistirir.

Dis Yiizeyin Malzemesinin Degistigi Kok Erimesi (ERRR): Kok yiizeyi erir ve sistematik olarak kemik benzeri mal-
zeme ile degistirilir. Geride PDL kalmaz. Dis inflamatuar Kok Rezorpsiyonu (EIRR): Rezorpsiyon, disin apeksinde
nektorik bir pulpa ile iligkili olarak meydana gelir. Dis Servikal Kok Erimesi (ECRR): Erime, peridontal hastalikliga
bagl olarak disin boyun bélgesinde meydana gelir (gériiliir). internal inflamatuar Kok Rezorpsiyon (IIRR): Pulpi-
tise bagh olarak pulpa kanalinda erime meydana gelir. i¢ Yiizey Kok Rezorpsiyonu (ISRR): Resorpsiyon, pulpa
kanalinda yangi yokken olusur.

Eksternal rezorpsiyon peridontal ligamentten koken alirken, internal rezorpsiyon pulpadan kdken alir. Kok eri-
mesine karsi 4 koruyucu yapi vardir, bunlar; igten odontoblastlar ve predentin ve disaridan sementoblastlar ve
precementumdur. Bu koruyucu yapilardan herhangi birinde hasar varsa ve korunmasiz dentinde travma olursa,
rezorpsion meydana gelir. A§iz ici dental radyografi rezorptif lezyonlar ortaya gikarsa da Konik Iginh Bilgisayarli
Tomografi (CBCT) ig ve Dig Kok erimesi bize internal-eksternal arasindaki farki gosterebilir ve erken lezyonlarin,
erken erime lezyonlarin tanisini giiglendir.

(CBCT erken donem erime lezyonlari ve internal - eksternal rezeropsiyon arasindaki farki gostermektedir ve ayri-

ca erken donem teshisi kolaylastirir.) 2??

Dis Yiizey Kok Rezorpsiyonu (ESRR), durduruldugunda, yeni periodontal ligamaentin (PDL) olusmasi ile yeni
sementin gelisimi saglanr.

Radyografik olarak kok yiizeyi, alveolar kemik ile devamlilik gosteren, kemikle dolu, tarakl bir goriinime sahiptir.
Dis Yiizey Kok Rezorpsiyonu ankiloz olugmasi ile sonuglanabilir. ERR lezyonlar kok kanali iizerinde superpoze
olur ve radyografik perspektif degistiginde lezyon, pulpa kanalina gore hareket eder. IRR lezyonlari kanal i¢indedir
ve bu nedenle radyografik perspektif ile hareket etmeyecektir. IRR, kaynagi pulpa olan osteoklastlar vital bir pul-

padan dolayi diizensiz genisleyen kok ile taninir.

ERR ¢ok yayilmigsa lezyonlar alveolar kemige yakinsa veya koke yakin ise kok ylizeyinde pargalanma ve sonrasin-
da ankiloz ortaya ¢ikar. Dis maddesinin yerini kemik alir ise, iltihaplanma ile iligkili olan Eksternal Replasman RR
olusur. Asil ankiloz inflamasyondan kaynaklamaz. Dahili Replasman Kok Rezorpsiyonu - rezorpsiyondan sonra
yeni mineralize doku olusur.

Periapikal Yer Degistirme Kok Rezorpsiyon - PaRRR -

Kokiin apikal kismi emilir ve trabekiiler kemik ile degistirilir. iki koklii bir disin bir kokii digerinden nemli dlgiide
daha kisadir. Dis Yiizey Servikal RR normalde pulpa kanalina girmez. Dis kok uglarinin ESR'si ¢ignemeye bagh
gelisir; bu ayni zamanda kok apeks yiizeyinin disler iizerindeki ¢igneme sistemi basincina tepkisi ile ilgili olan
apikal fizyolojik rezorpsiyon olarak da adlandirilir. Mandibular molar 1 dislerin koklerini yaygin olarak etkiler.
Eksternal Replasman RR, ankiloz olmasa da PDL iltihabindan kaynaklanir. Kok ylizeyinin %20’sinden fazlasi tutul-
mussa, dis geri doniigimsiiz olarak ankiloze olacaktir.

Apikal inflamatuar (Periapikal inflamatuar) Kok Rezorpsiyon, kirik diglerde ve pulpanin intruzif, ekstriizyon, sar-
sinti veya hematojen enfeksiyonu gibi nedenlerle pulpa nekrozu gegirmis diglerde nekrotiklesen pulpadan kay-
naklidir.

Ceviri: Tameris Melek Erhan
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Tooth Resorption in Dogs

Cedric Tutt

Tooth resorption in dogs can be defined into groups, viz. :

External Surface Root Resorption (ESRR), The surface of the root is resorbed and develops a covering of new
cementum and periodontal ligament.

External Replacement Root Resorption (ERRR), The root surface is resorbed and systematically replaced by bone-
like material. No remaining PDL.

External Inflammatory Root Resorption (EIRR), Resorption occurs at the apex of the tooth associated with a
necrotic pulp.

External Cervical Root Resorption (ECRR), Resorption occurs at the neck of the tooth, associated with periodon-
tal disease.

Internal Inflammatory Root Resorption (IIRR) Resorption occurs in the pulp canal due to pulpitis.
Internal Surface Root Resorption (ISRR) Resorption occurs in the pulp canal in the absence of inflammation.

External resorption has its origin in the periodontal ligament while internal resorption has its origin in the pulp.
There are 4 protective structures against root resorption: internally the odontoblasts and predentine and exter-
nally the cementoblasts and precementum. If any of these are breached, and there is trauma to the unprotected
dentine, resorption will happen.

Although intra-oral dental radiography can reveal resorptive lesions, Cone Beam Computed Tomography (CBCT)
has been shown to be able to accurately differentiate between Internal and External Root Resorption and improve
diagnostic yield of early resorptive lesions.

External Surface Root Resorption (ESRR), when arrested, results in new cementum being laid down with the
development of new periodontal ligament (PDL). Radiographically, the root surface has a scalloped appearance
which is filled with bone, continuous with alveolar bone.

External Surface Root Resorption can be followed by ankylosis.

ERR lesions are superimposed on the root canal and by changing radiographic perspective the lesion will move in
relation to the pulp canal. IRR lesions are in the canal and therefore will not move with a change in radiographic
perspective. IRR is recognised by uneven widening of the root canal, in association with a vital pulp - osteoclasts
originating in the pulp.

When the ERR process is extensive, and the lesion is close to alveolar bone or new bone is close to the tooth
root, root surface fusion followed by ankylosis can occur. When tooth substance is replaced by bone, External Re-
placement RR occurs which is associated with inflammation. True ankylosis is not associated with inflammation.

Internal Replacement Root Resorption — new mineralised tissue forms after resorption.

Periapical Replacement Root Resorption - PaRRR - the apical part of the root is resorbed and replaced by trabec-
ular bone. One root of a two-rooted tooth is substantially shorter than the other.

External Surface Cervical RR does not normally enter the pulp canal.

ESR of teeth root apices develops due to chewing; this has also been termed apical physiological resorption,
which is related to the root apices surface’s response to masticatory system pressure on the teeth. Commonly
seen affecting the roots of mandibular molar 1 teeth.
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External Replacement RR is associated with inflammation of PDL while ankylosis is not.
If more than 20% of the root surface is involved the tooth will be irreversibly ankylosed.

Apical Inflammatory (Periapical Inflammatory) Root Resorption is associated with a necrotic pulp in fractured
teeth and teeth which have undergone pulp necrosis for other reasons (which may include intrusive, extrusive,
concussion or haematogenous infection of the pulp).

Additional reading

Root Resorption Classifications: A Narrative Review and a Clinical Aid Proposal for Routine Assessment
Henrique AIDOS, Patricia DIOGO, Joao Miguel SANTOS

EUR Endod J 2018; 3: 134-45

Radiographic evaluation of the types of tooth resorption in dogs

Santiago Peralta, DVM; Frank J. M. Verstraete, DrMedVet; Philip H. Kass, DVM, PhD, AJVR, Vol 73, No. 7, July 2012
Radiographic evaluation of the classification of the extent of tooth resorption in dogs

Santiago Peralta, DVM; Frank J. M. Verstraete, DrMedVet; Philip H. Kass, DVM, PhD, AJVR, Vol 73, No. 7, July 2012
Prevalence and types of tooth resorption in dogs with oral tumours

Ana Nemec, DVM, PhD; Boaz Arzi, DVM; Brian Murphy, DVM, PhD; Philip H. Kass, DVM, PhD; Frank J. M. Ver-
straete, DrMedVet. AJVR, Vol 73, No. 7, July 2012
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S

' Kii¢iik Hayvan Hekimliginde Ozon Tedavisi

Jean Joaquim

insan ve veteriner hekimliginde tamamlayici tip, son yillarda hizl bir sekilde biiyiimiis ve geleneksel tedavilerle
iliskilendirilebilecek daha kapsamli ve giivenli uygulamalar biitiinlestirici tekniklerin daha iyi anlasilmasini
saglamistir.

Tamamlayici veteriner hekimligi alanindaki akademik ve bilimsel ¢alismalar, 6zellikle ozon tedavisi konusunda
son yillarda artig gostermistir. Sonug olarak, bu teknik, etkinligi kanitlanan bilimsel destegi nedeniyle biiyiik hay-
van hastanelerinde ve fakiilte hastanelerinde 6Gnem kazanmistir.

Ortopedi, dermatoloji, ndroloji ve dahiliye gibi birgok alanda uygulanabilen bir teknik olmasi ve dayandigi giiclii
bilimsel destegin yani sira ozon tedavisi diger tamamlayici tekniklerin oniine gegmistir. Hastanin patolojisine ve
kosullarina bagl olarak evcil ve vahsi hayvanlara hatta insanlara uygulanabilmesinden &tiirii bu da onu tipta genis
bir kullanim yelpazesine sahip bir tedavi yontemi haline getirir.

Ozon tedavisi, trombositten zengin plazma (PRP), kok hiicre, nutrigenomik vb. teknikleri ile birlikte rejeneratif tip
veya rejeneratif rehabilitasyon diyebilecegimiz teknikler arasindadir.

Teori, herhangi bir klinik uygulamanin temeli olmasina ragmen, bu rapor tek basina hayati riski olan hayvanlarda
tedavi igin bir kaynak veya ozonla tedavi rehberi olmaya hizmet etmez. Veteriner hekimler bu alanda pratik kurs-
larla kendilerini gelistirme arayisinda olmalidirlar.

0zon Tedavisinin Tarihgesi

Ozon gazi (03) 1840 civarinda isvigreli Christian Friedrich Schobein tarafindan kesfedildi ve ilk olarak I. Diinya
Savasi’'nda askerlerin savas yaralarinda tedavi amach kullanildi. Askerlerin yaralarinin kontroliinde ve yonetimin-
de basariyla uygulamasi, yeni bir tedavi yaklagiminin kapisini agmistir.

insan tibbinda kullaniminin bir sonucu olarak, veterinerlik tibbi da hizla hayvanlarin tedavisi igin 03 kullanmaya
basladi. Bu nedenle, 6zellikle Dogu Avrupa, Asya, Avrasya Birligi lkeleri, Kiiba vb. gibi bir¢ok iilke, diisiik mali-
yetli ve yiiksek verimli bir ilag oldugu igin ozon tedavisini kullaniyor ve uyguluyor. Son zamanlarda Avrupa ve Orta
Dogu lilkeleri de atlar icin bu tiir tedaviyi kullanmaya basladilar. AlImanya kullanimda ozonu en ¢ok beseri tipta
kullanmaktadir.

ABD ve Brezilya, su anda veterinerlik tibbinda ozon tedavisinin en biiyiik kullanicilari arasinda 6ne cikiyor. Brezil-
ya, kiigiik ve biiyiik hayvanlarda ¢alisan en fazla sayida veteriner hekime sahip iilke. Bu rakamlar, yazar tarafindan
bolgedeki kurs ve kongrelere katilan 6grenci sayisina dayali olarak ampirikge bir tahmindir.

Ozon (03 ) Nedir?

Ozon terapi teknigi; bagisiklik sisteminden kas-iskelet sistemine kadar viicuda fayda saglamak amaciyla, terapo-
tik bir ajan olarak 03 gazinin kullanilmasindan olusur. Gazin farkli yollarla kullaniimasi, akut ve kontrollii bir oksi-
datif stres formu olusturmayi amaclar. Bu stres, metabolik uyarimi, doku onarimini, metabolizmayi hizlandirmays,
gelismis perfiizyonu, bakteri 6ldiiriicli, mantar oldiiriicii ve virlis dldiiriicii eylemleri ve ayrica dogal antioksidan
eylemlerdeki artisla birlikte serbest radikallerin kontroliinii tesvik edecek bir dizi reaksiyonu tetikler.

03 gazi, yalnizca belirli basing ve sicaklik kosullari altinda gaz halinde bulunan ii¢ oksijen atomundan olusan
bir molekiildiir. Terapotik amaglar icin iretilen 03 konsantrasyonlari tibbi kullanima yonelik belirli ekipmanlarda
iretilen elektriksel desarj yoluyla elde edilebilir.

03 Terapotik Eylem Mekanizmasi
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03'lin en temel etki mekanizmasi, dokuya yayilma ve niifuz etme yetenegiyle baslar. Deri, kas, dermis, hipoder-
mis, kan veya plazma gibi organik substratlarla temas eden 03, dokulara girdikten hemen sonra siiperoksit anyon
radikalleri (O 2 -), hidroksil (OH), peroksit hidrojen (H2 02 ) ve singlet oksijen (02 -)

gibi ROS'a donustirdlir.

Bu ROS'lar, hiicresel aerobik metabolizma ve fagositik graniilositler siirekli olarak uretildikleri sirada, hiicre igi
patojenleri yok ederler. ROS iireterek solunum aktivitelerini yogunlastirdiklari icin insan veya hayvan organizmasi
icin yabanci molekiiller degildir.

Ek olarak, 03 viicuda uygulandiginda gesitli mekanizmalarla kan dolagiminda artis saglar. Bunlar arasinda sunlari
sayabiliriz:

»  Kirmizi kan hiicrelerinin boyutunda azalma ve oksidasyon.

« lyilestirilmig oksijenasyon, 03'iin aynsmasinda oldugu gibi, dokular veya kirmizi kan hiicreleri tarafindan
kullaniimak tizere 02 salinir.

» Diiz kas gevsemesini ve dolayisiyla damar genislemesini indiiklemekten sorumlu hiicre ici ve hiicre digi bir
sinyal olan dokular tarafindan nitrik oksit (NO) saliniminin ve iiretiminin uyarilmasi.

« Azaltilmis trombosit agregasyonu.

Oksitleyici bir ajan olarak, diisiik konsantrasyonlarda veya hermetik konsantrasyonlarda verilen 03, agi benzeri bir
etkiyle viicudun kendisi tarafindan salgilanan antioksidan maddelerin iiretimini indiikler.

Antimikrobiyal Etki

Antimikrobiyal etkisi, 03'lin hiicre zarinin lipid bilesenleri, 6zellikle de pargalandiktan sonra reaktif oksijen tiirleri
(ROS) ve lipo-oligopeptidler (LOP) olusturan yag asitleri ile reaksiyonu yoluyla gerceklesir. ROS arasinda, H,0, en
onemli ve miktar olarak en biiyiik olanidir, hiicre duvarinin oksidasyonundan ve mikroorganizmalarin yok edilme-
sine neden olan mikrobiyal hiicre zarinin sitoplazmik bilesenlerinden sorumludur. H,0, gibi kisa zincirli hidrope-
roksitler, aktivasyon ve translasyon yollariyla interferon, sitokinler , biiyiime faktorleri ve digerlerinin iiretimi igin

riboniikleik asidi (RNA) uyarmak igin hiicre sitozoliine ve ¢ekirdegine de niifuz edebilir.
Anti-inflamatuar Etkiler

03'lin anti-inflamatuar etkisinin bir kismi, pro-inflamatuar sitokinlerin salinimini inhibe etme mekanizmasindan,
algojenik norotransmitter reseptorlerinin oksidasyonundan ve ayrica NO salinimini tesvik ettigi igin 6demin ve
agrinin giderilmesinin 03'lin yeniden emilmesinden kaynaklanir. Boylece ozon tedavisini veteriner hekimlikte sik
goriilen kas-tendon ve kas-iskelet sistemi yaralanmalari gibi iltihaplanmalarda - 6zellikle geriatrik hayvanlarda
ve/veya sporcularda - kullanabiliriz.

Ote yandan doymamus yag asitlerinin gec oksidasyonu ile olusan lipid peroksitler, yiiksek miktarlarda prostaglan-
dinler, tromboksanlar ve Iokotrienler gibi inflamatuar reaksiyonlara katilan biyoaktif lipidleri olusturan lipid perok-
sijenazlari tiiketebilir. Lipid peroksijenazlar tiiketilirse teorik olarak daha az proinflamatuar biyoaktif olusacaktir.
Ayrica Iokotrien B4 rediiktaz olusumunu indiikleyerek proinflamatuar sitokinleri inhibe ederek etki eder.

03'lin analjezik etkileri, nonsteroid antiinflamatuar ilaglar ve steroidler (NSAID’ler) ile yaygin olarak goriilen yan
etkilere sahip olmadigindan, farmakolojik rakiplerinden etkili bir sekilde agir basar. Bir kopek iizerinde yakin za-
manda yapilan bir galisma, 03 gazinin rektal insuflasyon ve NSAID akupunktur noktalari yoluyla analjezik etkisini
karsilastirds; ilki pozitif etkilerde stiindii ve yan etkisi yoktu. Ek olarak, 03, doku pH'inin korunmasiyla birlikte
laktat oksidasyonunu destekler.

Giivenlik

03, tahris edici bir gaz oldugundan, solunum sisteminde ciddi tahris riski vardir, kapal ortamlarda gaz sizintisin-
dan, kesinlikle kaginilmalidir. Bu tahris, pulmoner alveollerde vazodilatasyon, bronsiyal tahris ve akciger 6demine
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neden olabilen oksidatif ve tahris edici bir siirecin olusmasina neden olan antioksidan maddelerin eksikligin-
den kaynaklanir. Gazin giivenli ve dogru kullanimi igin uygulama sekli ve konsantrasyonunun kontrol edilmesi
onemlidir. Bu nedenle, yalnizca uygun sekilde egitilmis bir veteriner hekim tarafindan kullaniimalidir. Lipid perok-
sidasyonu, ozellikle akcigerlerde membran gegirgenliginde degisikliklere de yol agabilir.

Konsantrasyonu degisken ve ayarlanabilir oldugundan, uygulama sahasi igin algojenik olabileceginden ve asiri ol-
dugunda sok ve 6liim gibi kendine 6zgli tepkileri tetikleyebileceginden yiiksek konsantrasyonlarda dikkatli olmak
onemlidir. Bu fenomen nadir olmakla birlikte, hassas hayvanlarda intramiiskiiler veya subkutan, intradermal kon-
santrasyonlarin kullaniimasi riski daha azdir. Yazarin deneyimi, egzotik yaban hayati, kuslar ve kiigiik memeliler,
biyiik sorunlara neden olmamak igin her zaman 10ug/mLnin altindaki konsantrasyonlarda ve yerel anatomiyle
orantili hacimlerde tedavi edilmelidir. Teknige daha fazla hakim olan daha deneyimli profesyoneller, tedavi edile-
cek hastaliga gore, bu tirlerde daha yiiksek konsantrasyonlari kullanirken kendilerini daha rahat hissedebilirler.

Ana Uygulama Yollar
Sistemik Etkileri Olan Uygulama Yollar
Rektal insiiflasyon

Rektal yol, hem insan hem de veteriner hekimlikte rutin olarak kullanilan sistemik, basit ve giivenli bir yoldur. Gaz,
onceden 03 ile doldurulmus siringalar araciligiyla rektuma bir silikon tiip yerlestirilip yavasga enjekte edilerek
uygulanir. Bu yol, ozon-oksijen karisiminin dogrudan bagirsak mukozal damarlari tarafindan emilmesine izin verir
ve 03'lin dokular ve sivilarla etkilesiminden kaynaklanan metabolitler dogrudan hepatik portal sisteme ve oradan
da tiim viicuda geger.

immiinomodiilator, analjezik, antispazmodik ve antiinflamatuar etkileri ve uysal hayvanlarda bile erisim kolayhgi,
bu yolu ¢ogu hastalikta hayvanlar igin en iyi segenek haline getirir.

Kedilerde rektal insuflasyon yavas ve agsamali olarak yapilmaldir. Kedi hemoglobini, oksijen taginmasini azaltan
methemoglobin olusumuna neden olabilen oksidatif siireglere daha duyarldir.

Eger hayvan insiiflasyondan hemen sonra digkiliyorsa bu tekrarlanmali ve emiliminden siiphe duyulursa konsant-
rasyon ve doz baslangigta uygulanan dozun %50'sine kadar diisiriilebilir.

Ozonlanmig Kan veya Major Hemoterapi

Major hemoterapi, antikoagiilan iceren transfiizyon torbalarinda hayvanin kendisinden kanin toplanmasindan
uretilir. Torbalar s6z konusu oldugunda, gaz 03 toplanan kanin hacmine eklenir ve ortalama 40 ila 60pg/ml
konsantrasyonla dogrudan kana kabarciklanir. Bu torba kanin ozonlanmasindan hemen sonra kullaniimaldir.
Ozonlanmis kan, sistemik etkileri tetikleyecek sekilde intravenoz yoldan dondre geri verilmelidir.

In vitro ¢caligmalar, kan ozonlamasinin kanda bulunan periferik mononiikleer hiicrelerde degisikliklere yol agabile-
cegini, hatta mitokondriyal fonksiyonda ve adenosin trifosfat (ATP) iretiminde bir azalmaya neden olabilecegini
diislindiirmektedir. Ancak ayni ¢aligsma, in vivo olarak kan plazmasinda bulunan antioksidanlarin bu tiir etkileri en
aza indirip engelleyebilecegdinden bahseder. Bu nedenle, major hemoterapi 6nermeden donce, hastanin klinik du-
rumunu degerlendirmek ve tedaviden dnce bir orthomolekiiler takviye ve beslenme programi 6nermek, dnemlidir.
“Antioksidan hiz1", viicudun 03 stimiilasyonundan sonra antioksidan enzimlerin {iretimine tepkisini tetiklemeye
hizmet etse de, orthomolekiiler takviyenin genellikle ¢inko, krom, bakir, manganez, selenyum ve E vitamini gibi
mikro besinler igin gerekli oldugunu anliyoruz. Antioksidanlarin tretimi igin gerekli olan ortam 6nceden saglanir.
Ayni zamanda, diger ¢aligmalar, interstisyel alimi pankreatit gibi iltihabi alevlendirdigi ve sahada iiretilen ROS
miktarini arttirdigi igin, aktive edilmis notrofillerin ve monositlerin asadi regiilasyonu veya kontroliiniin 6nemini
gostermektedir.

Major hemoterapiden kaynaklanan diger etkiler sunlardir: i¢ organlara artan kan akisi, hayvan organizmasina za-
rarll maddelerin ve metabolitlerin oksidasyonu, artan oksijenasyon ve hiicre metabolizmasi, metabolik siiregleri
optimize eder.
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Kullaniminin ana endikasyonlar arasinda, digerlerinin yani sira immiin sistemi uyarici etki, spor performansinda
iyilesme, lireme sistemi bozukluklari, i¢ hastaliklarinin tedavisinde, bagisiklik aracili ve bulasici hastaliklar,
dermatit sayilabilir.

Torbada toplanan kanin ozonlama sikligi haftada 1 ila 2 kez arasinda degisebilmektedir. Ornegin, 40 kg agirli-
gindaki bir hayvan igin 4 mL kan/kg alinabilir ve bu da 160 mL kanla sonuglanabilir. Yaklasik 13 ml sitrat / 100
ml kan olan bu 160 hacim orantili sodyum sitrat, ayni hacimde 03, yani 160 ml 03 ile 50ug/ml’ye ozonlanmali ve
ardindan kontrollii bir oranda hayvana transfiize edilmelidir. Bu durumda, ototransfiizyonda bulunan 03 dozu 160
mL x 50ug/mL olacaktir, bu da 8.000 pg 03 veya 8 mg toplam 03 ile sonuglanir.

Intravendz Kullanim igin Ozonlanmig Sivi

Ozonlanmis sivi, iginde 03 gazinin 7 dakika boyunca ortalama 50ug/ml konsantrasyonda kabarciklandi§ Laktatli
Ringer®>den lretilir. 0zonlanmig sivinin nihai konsantrasyonu, uygulanan 03 konsantrasyonunun yaklasik onda
biridir. Uretiminden sonra 20 dakikaya kadar kullanilabilir.

Ana veya orta diizey hemoterapiden farkli olarak, ozonlanmig sivi tedavisinde iiretilen H2 02 endeksi, kanda bu-
lunan antioksidan maddelerle (ferritin, plazma, iirik asit, askorbik asit vb.) reaksiyonlara bagl olmadigindan daha
stabildir. Onerilen tedavi protokollerine gére iiretilen H2 02 miktar terapotik aralik igindedir ve toksik degildir.
Ayrica H2 02 metabolizmasini takiben, kan dolasimina girdikten sonra hizla hiicre sitoplazmasina girer, burada
glutatyon rediiktaz glutatyon oksidaza oksitlenir ve ardindan peroksidaza doniisiir, bu da asagidaki reaksiyon
yoluyla suda H2 02'yi doniistiiriir:

2GSH + H202 — 3GSSG + 2H20 2GSH + ROOH — GSSG + ROH + H20

Bu reaksiyon, eksik oldugunda viicudun antioksidan savunmasina da miidahale eden magnezyum iyonuna bag-
hdir. Caligmalara gore, hiicre igi H2 02 molar konsantrasyonu 4 ila 5 mikromolari gegmez ve bu, plazmadaki
olasi en yiiksek konsantrasyonun %10'una karsilik gelir. Ayni yazarlar, bu molekiiliin yari 6mriiniin kisa olmasina
ragmen bir dizi biyokimyasal reaksiyonu tetiklemek igin yeterli oldugunu vurgulamaktadir.

Uretilen sivi intravendz kullaniminin yani sira subkutan olarak da kullanilabilir. 0zonlanmis serumun hizli doy-
gunlugu nedeniyle, 03 konsantrasyonu ¢ok diisiiktiir ve sivinin uzun siire ozonlanmasindan sonra bile 10pg/mlyi
asmaz. Bu nedenle, digerlerinin yani sira bobrek hastaliklari, anemisi olan hayvanlar, emilimi iiflenen 03'lin pratik
olarak %100'U olan intrarektal ozon tedavisine kiyasla kirmizi kan hiicrelerinin oksidasyon reaksiyonu (Heinz
cisimcigi olusumu) agisindan daha diisiik risk tasir.

Kullanim endikasyonlari esas olarak asidoz, asiri laktat artisi, rik asit, bobrek hastali§i, piyelonefrit, kronik bob-
rek yetmezligi, zehirlenme, septisemi, sok, bocek sokmalari, zehirler vb. gibi metabolik hastaliklari igerir.

Boylece, 10 kg'lik bir hayvana, ortalama 40 ml / kg / giin ise, bir sise laktatli Ringer® 500 ml'yi 50ug/ml ile yakla-
sik 7 dakika ozonlayacak ve 40 ml / kg / giin infuze ederek, yani 40 mL x 10 kg, toplam 400 mL ozonlanmis sivi
hacmi ortaya ¢ikacaktir.

Lokal Etkilerle Uygulama Yollari
Deri Alti/Kas Igi Lokal Kullanim

Lokal intramiiskiiler veya subkutan uygulama, lokal analjezi, laktat oksidasyonu, hiicresel ATP'de artis, lokal ok-
sijende artis, perfiizyonda iyilesme, vazodilatasyon, lokal ve sistemik faydalar agisindan doza bagh olarak alttaki
dokuya biiyiik faydalar saglayan ani ve hizli bir lokal etki saglar.

Dokulardaki yliksek konsantrasyondaki 03, hayvanda rahatsizlia neden olabilecek sekilde agriya ve sicakhgin
artmasina neden oldugundan kullanilan konsantrasyon diisiik olmalidir. Hacim ayni zamanda doku anatomisine
de uygun olmalidir ve damar ve/veya sinir yapilarinin sikismasina ek olarak asiri gerilmeye ve agriya neden ola-
bilir.

Teknik basittir; bir silikon siringa ve hipodermik igne veya kelebek set ile yapilir. Kas agrisi, sirt agrisi, tendinit,
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desmitis, sakroiliak veya lumbosakral lezyonlar, diskopatiler, boyun veya eklem agrisi, miyozit vb. i¢in endikedir.

Tedavi sikhdi, her zaman hastanin oksidatif durumu ve tedavi sirasinda hedeflenecek toplam 03 dozunu hesaba
katarak, iki giinde bir veya haftada bir tekrarlarla uygulanabilir.

0zonlanmig Kan veya Minor Hemoterapi

0zonlu kan tedavisi, 6nemli bir hiicresel uyaran olan kan tedavisinin faydalari ile kandaki ozon tedavisinin yarar-
larini birlestirmeyi amaglayan bir tekniktir. Her iki teknigin toplami, digerleri arasinda immidin aracili, dermatolojik,
bulasici hastaliklar gibi ¢esitli hastaliklara terapotik faydalar saglayabilen 6nemli bir immiinomodiilator etki iire-
tir. Teknik, 03'lin bos bir siringada toplanmasindan ve ardindan periferik damardan kan alinmasindan olusur. 03
ve kanin karigsmasi, siringada neredeyse kendiliginden gergeklesir. Daha sonra kan, hastane kosullarina uygun
olarak ve aseptik olarak intramiiskiiler veya subkutan olarak yeniden verilir. Enjeksiyon bolgeleri tercihen aku-
punktur noktalari veya geleneksel enjeksiyon uygulanan bélgeleridir.

Bu teknik tedavi edilecek hastalija gore 2-3 giinde bir yapilabilir. Veteriner hekimin beceri ve teknik bilgisine bagli
olarak genellikle agrisiz ve hasta igin risk olusturmaz.

Torbalama

Torbalama teknigi, kapali bir sistem olusturarak etkilenen bdlgeyi veya uzvu torba iginde kalacak sekilde bira-
karak hava gecgirmez sekilde sarmasi gereken plastik bir malzeme torba terimiyle ifade edilir. Bu nedenle, gazin
etki alani ve konsantrasyonu yalnizca torbanin icinde sinirlanarak ve yiiksek bir “hava” yani 03 konsantrasyonunu
korunmus olur.

Bu teknik, yaralari, enfeksiyonlari, dokuyu az kaplayan genis lezyonlari ve perfore veya enfeksiyoz lezyonlari vb.
tedavi etmeyi mimkiin kilar. Atopik dermatit ve diger kopek ve kedi dermatiti bigimlerinin yani sira diger tirlerin
neden oldugu lezyonlarda da yaygin olarak kullanilir.

Torbalama seansindan sonra, deri yiizeyindeki 03 aktivitesini gegersiz kilacagindan, hayvan elektrikli kurutucular
gibi cihazlarla kurutulmamalidir, bunun yerine 1si kullaniimadan havlularla kurutulmalidir. Tedavi sikhgi, kontami-
ne yaralar ve nekrotik veya cansiz dokular igin giinliik olarak, hafif enfeksiyonlar ve/veya atopi gibi kronik derma-
topatiler icin ise haftalik olarak uygulanabilir.

insiiflasyon veya Kavite Yikama

intauterin yol, intravezikal hatta intrakaviter, prosediirii bilen egitimli bir Veteriner Hekim tarafindan yapildi§i sii-
rece lokal, basit ve giivenli bir yoldur.

Bu durumda kavite/organ basina uygulanacak konsantrasyon, doz ve hacim dikkate alinmalidir. Dokular igin
25ug/ml'lik konsantrasyonun asildigi takdirde lokal tahrig, agriya sebep olabilir.

Bu durumda kavite; lokal olarak %0.9 ozonlu salin soliisyonu veya gaz ile yikanabilir.

Serum durumunda, 250 mL ila 1 Llik bir hacimde, 5 ila 10 dakika boyunca, 30 ve 40pg/mL konsantrasyonlarda
ozonlanmali ve ardindan, anatomik sinira uyarak, kavite esnekligi bozmadan ve komplikasyona sebep olmadan
yikanmalidir. Bu yikama iist iiste en az 3 ila 4 giin tekrarlanabilir, yikamalarin arasindaki siklik duruma gore uza-
tilabilir.

0zon insuflasyonu ise ozonlanmig serum ile yikama sonrasinda yapilamalidir. Gazin daha iyi absorbe edilebilme-
siicin ozonlu serum kavitede birakilmalidir. Dokuya hacim vermek igin maksimum 25pg/ml konsantrasyonda ve
lokal anatomiye dikkat edilerek uygulanmalidir. Erkeklerde idrar kesesi 500 mLye kadar idrar tutar. Mesane sis-
tografisi i¢in uyarlanan ve kullanilan metrigi kullanarak, yaklasik 1 mL/kg veya 5 mL gaz/kg'a kadar sivi veya gaz
hacmi kullanabiliriz (gaz hacmini C02'den 03'e uyarlayarak). Gaz, dogal olarak emilmek igin yerinde birakilabilir.
Seri yikamalar yapilirsa sivinin etki birakmasi icin beklemek gerekmez, ancak tek yikamalarda en az 10 dakika
yerinde birakilmalidir.
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Sonug

Ozon tedavisi hayvanlari etkileyen birgok hastalikta kullanilabilecegi gibi, metabolizmayi uyarici, hastaliklari 6nle-
yici, dogrudan ve dolayli metabolik ve antienflamatuar etkileriyle hayvan saghginin korunmasina yardimei olarak
da kullanilabilir. Kullanimi basit olmasina ragmen, dahiliye hastaliklarina hakim olmak ve ortopedi, noroloji ve
ozellikle anatomi bilgisine ihtiya¢ duyuldugundan 6zel bir egitim gerektirir. Diigiik maliyeti ve etkinligi, onu veteri-
nerlik rutininde yaygin olarak kullanilan bir arag haline getirir.
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S

" Ozone Therapy in Small Animal Medicine

Jean Joaquim

Introduction

Human and veterinary complementary medicine has grown fast in recent years, showing a better understanding
on more comprehensive and safe application integrative techniques, which can be associated with conventional
treatments.

Academic and scientific studies in complementary veterinary medicine have grown in recent years, especially
in ozone therapy. As a result, this technique has gained prominence in major veterinary hospitals and university
centers, because of its scientific support that ensures its effectiveness.

Since it is a technique applicable in several areas, such as orthopedics, dermatology, neurology and internal med-
icine, as well as the great scientific support on which it is based, ozone therapy gained strength and stands out
against other complementary techniques. It is applicable to domestic, wild and even human species, depending
on the patient’s pathology and conditions, which makes it a tool with a broad spectrum use in medicine.

Ozone therapy, together with the techniques of platelet-rich plasma (PRP), stem cells, nutrigenomics, etc., is
among the techniques that we can call regenerative medicine or regenerative rehabilitation.

Although theory is the foundation of any clinical practice, this report should not and cannot serve as the only
source of study or guidance for the application of ozone therapy by veterinarians, under the risk of harming the
animal’s health, and the veterinarian should seek improvement in practical courses.

History of Ozone Therapy

Ozone gas (0,) was discovered around 1840 by Christian Friedrich Schobein, a Swiss, and was initially used for
therapeutic purposes in World War |, in soldiers’ war wounds. Its successful application in the control and man-
agement of soldiers’ wounds opened the door to a new approach to treatment.

As a result of its use in human medicine, veterinary medicine quickly began using O, for treatments of the ani-
mals. Thus, several countries, especially in Eastern Europe, Asia, countries of the Eurasian Union, Cuba etc. have
been using and employing ozone therapy, as it is a low-cost and highly efficient medicine. Recently European and
Middle Eastern countries started to use this type of therapy in equine medicine. Among the most advanced in
their use, we cite Germany mainly in human medicine.

The USA and Brazil currently stand out among the largest users of ozone therapy in veterinary medicine, with
Brazil having the largest number of veterinarians working in the areas of small and large animals. These numbers
are empirical estimates by the author, based on the number of students attending courses and congresses in the
area.

What is Ozone (0,)

The ozone therapy technique consists of using O, gas as a therapeutic agent, providing benefits to the body,
from the immune system to the musculoskeletal system. The application of the gas by different ways implies
a form of oxidative stress, acute and controlled. This stress triggers a series of reactions that will promote
metabolic stimulation, tissue repair, increased metabolism, improved perfusion, bactericidal, fungicidal and
viricidal actions, and also control of free radicals, with an increase in natural antioxidant actions.

The O, gas is a molecule formed by three oxygen atoms, being found in the gaseous state only under specific
conditions of pressure and temperature. For therapeutic purposes, it can be obtained through electrical discharg-
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es generated in specific equipment for medical use, in which the concentrations of O, produced are known and
controlled.

0, Therapeutic Action Mechanism

The most basic mechanism of action of 0, begins with its ability to diffuse and penetrate tissue. After enter-
ing tissues, O, that get in contact with organic substrates, whether skin, muscle, dermis, hypodermis, blood or
plasma, is immediately converted to ROS, such as superoxide anion radicals (O ,-), hydroxyl (OH), peroxide of
hydrogen (H, 0,) and singlet oxygen (0,-).

These ROS are not foreign molecules to the human or animal organism, as they are continuously produced during
cellular aerobic metabolism, and phagocytic granulocytes intensify their respiratory activity to produce ROS to
destroy intracellular pathogens.

In addition, O, when administered to the body provides an increase in blood circulation through several mecha-
nisms. Among these, we can mention:

Oxidation and reduction in the size of red blood cells.

* Improved oxygenation, as with the dissociation of 0,, there is release of 0, to be used by tissues or red blood
cells.

+  Stimulation of the release and production of nitric oxide (NO) by tissues, which is an intra and extracellular
signaler responsible for inducing smooth muscle relaxation and consequently vasodilation.

* Reduced platelet aggregation.

As an oxidizing agent, in low concentrations or hermetic concentrations, O, induces the production of antioxidant
substances by the body itself, in a vaccine-like effect.

Antimicrobial Effect

Its antimicrobial effect occurs through the reaction of 0, with lipid components of the cell membrane, especially
fatty acids, which after degraded generate reactive oxygen species (ROS) and lipo-oligopeptides (LOP). Among
the ROS, H, 0, is the most important and the largest in quantity, being responsible for the oxidation of the cell
wall and cytoplasmic components of the microbial cell membrane, which causes the destruction of microorgan-
isms. Short-chain hydroperoxides, such as H, 0,, can also penetrate the cell cytosol and its nucleus, in order to
stimulate, through activation and translation pathways, ribonucleic acid (RNA) for the production of interferon,

cytokines , growth factors, among others.
Anti-Inflammatory Effects

Part of the anti-inflammatory action of O, results from the mechanism of inhibiting the release of pro-inflamma-
tory cytokines, by the oxidation of algogenic neurotransmitter receptors and also by the reabsorption of edema
and pain relief, as it promotes NO release . Thus, we can use ozone therapy for inflammation in general, such as
musculotendinous and musculoskeletal injuries, that are common situation in veterinary medicine - especially
in geriatric animals and/or athletes.

Lipid peroxides, on the other hand, originated by late oxidation of unsaturated fatty acids, can consume lipid
peroxygenases, which, when in high amounts, create bioactive lipids, such as prostaglandins, thromboxanes and
leukotrienes, which participate in inflammatory reactions. If lipid peroxygenases are consumed, theoretically less
pro-inflammatory bioactives will be formed. It also acts by inhibiting pro-inflammatory cytokines by inducing the
formation of leukotriene B4 reductase.

The analgesic effects of 0, effectively outweigh its pharmacological adversaries, as it does not have side effects
commonly seen with non-steroidal anti-inflammatory drugs (NSAIDs) and steroids (NSAIDs). A recent study in
a dog compared the analgesic effect of O, gas via rectal insufflation and NSAID acupuncture points, the first
being superior in positive effects and with no side effects. Additionally, O, promotes the oxidation of lactate, with
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subsequent maintenance of tissue pH.
Safety

0, is an irritant gas airway, therefore its application must be strictly avoided in this way, as well as gas leakage
in closed environments, at the risk of severe irritation of the respiratory system. This irritation is due to the lack
of antioxidant substances in the pulmonary alveoli, which causes an oxidative and irritative process to occur,
capable of causing vasodilation, bronchial irritation, and pulmonary edema. Controlling the application form
and concentration is important for the safe and correct use of the gas. Therefore, it should only be used by a
properly trained veterinarian. Lipid peroxidation can also lead to changes in membrane permeability, especially
in the lungs.

Because its concentration is variable and adjustable it is important to be careful with high concentrations as
they can be algogenic for the application site and, when in excess, trigger idiosyncratic responses such as shock
and death. Although this phenomenon is rare, it is worth noting the risk of using intramuscular or subcutaneous,
intradermal concentrations in sensitive animals. The experience of the author, exotic wildlife, birds and small
mammals, should always be treated with concentrations below 10pug/mL and volumes proportional to the local
anatomy, not to cause major strains. More experienced professionals with greater mastery of the technique may
feel more comfortable using higher concentrations in these species, according to the disease to be treated.

Main Application Routes
Application Routes with Systemic Effects
Rectal Insufflation

The intra-rectal via is a systemic, simple and safe route, routinely used in both human and veterinary medicine. It
consists of introducing a silicone tube into the rectum, through which the gas is slowly administered through
syringes prefilled with O, . This pathway allows for the absorption of the ozone-oxygen mixture directly by the
intestinal mucosal vessels, and the metabolites resulting from the interaction of O, with tissues and fluids fall
directly into the hepatic portal system and from there to the whole body.

Its immunomodulatory, analgesic, antispasmodic and anti-inflammatory effects, and its ease of access, even in
docile animals, make this route the best option for animals in most diseases.

Rectal insufflation in felines should be done slowly and progressively. Feline hemoglobin is more sensitive to
oxidative processes, which can result in the formation of methemoglobin, which decreases oxygen transport.

If the animal defecates immediately after insufflation, this should be repeated, and in case of doubt about ab-
sorption or not, the concentration and dose can be reduced to 50% of the dose initially applied.

0zonized Blood or Major Hemotherapy

Larger ozonized hemotherapy is produced from the collection of blood from the animal itself in transfusion bags
containing anticoagulant. In the case of bags, the gas 0, is inserted into the volume of collected blood and bub-
bled directly into the blood with an average concentration of 40 to 60ug/ml. This bag should be used immediately
after ozonization of the blood. Ozonized blood must be transfused back to the donor via the intravenous route,
which will trigger systemic effects.

In vitro studies suggest that blood ozonation could lead to alterations in the peripheral mononuclear cells pres-
ent in the blood, even causing a decrease in mitochondrial function and production of adenosine triphosphate
(ATP). However, the same study mentions that antioxidants present in blood plasma in vivo could minimize
and inhibit such effects. Thus, it is important to assess the patient’s clinical condition before proposing major
hemotherapy and, who knows, to propose a program of orthomolecular supplementation and nutrition prior to
treatment. Although the “antioxidant fast” serves to trigger the body’s response to the production of antioxidant
enzymes after O, stimulation, we understand that orthomolecular supplementation is often necessary for micro-
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nutrients such as zinc, chromium, copper, manganese, selenium and vitamin E, which are so necessary for the
production of antioxidants, are provided in advance. At the same time, other studies demonstrate the importance
of down regulation or control of activated neutrophils and monocytes, as their interstitial recruitment exacer-
bates inflammation, such as pancreatitis, and increases the amount of ROS generated on site.

Other effects resulting from higher ozonized hemotherapy are: increased blood flow to internal organs, oxidation
of substances and metabolites harmful to the animal organism, increased oxygenation and cell metabolism, thus
optimizing metabolic processes.

Among the main indications for its use, we can point immunostimulant action, improvement in sports per-
formance, disorders of the reproductive system, adjuvant in the treatment of internal medicine diseases, im-
mune-mediated and infectious diseases, dermatitis, among others.

The frequency of ozonation of blood collected in the bag can vary from 1 to 2 times a week. For example, for an
animal weighing 40 kg, 4 mL of blood/kg could be collected, which would result in 160 mL of blood. These 160
volume proportional sodium citrate, which is about 13 ml citrate / 100 ml of blood should be ozonized to 50ug/
ml with the same volume of O,, i.e. 160 ml of the O,, and subsequently transfused into the animal at a controlled
rate. In this case, the dose of O, present in the autotransfusion will be 160 mL x 50ug/mL, which results in
8,000 pg of O, or 8 mg of total O, .

0Ozonized Fluid for Intravenous Use

The ozonated fluid is produced from lactated Ringer®in which the gas O, is bubbled for 7 minutes at an average
concentration of 50ug/ml. The final concentration of ozonized water is approximately one tenth of the concen-
tration of O, applied. This can be used up to 20 minutes after its production.

Unlike major or intermediate hemotherapy, the H, O, index produced in ozonized fluid therapy is more stable,
as it does not depend on reactions with antioxidant substances present in the blood (ferritin, plasma, uric acid,
ascorbic acid, etc.). The amount of H, 0, produced according to the recommended treatment protocols is within
the therapeutic window and is not toxic. Also following the metabolism of H, O, , after falling into the blood-
stream, it quickly enters the cell cytoplasm, where glutathione reductase will be oxidized into glutathione oxidase

and then peroxidase, which, in turn, transforms H, 0, in water through the reaction below:
2GSH + H202 - 3GSSG + 2H20 2GSH + ROOH — GSSG + ROH + H20

This reaction is dependent on the magnesium ion, which, when deficient, also interferes with the body’s antiox-
idant defenses. According to studies, the molar concentration of intracellular H,0, does not exceed 4 to 5 mi-
cromolar, which would correspond to 10% of the highest possible concentration in plasma. The same authors
emphasize that although the half-life of this molecule is short, it is enough to trigger a series of biochemical
reactions.

The fluid generated, in addition to being used intravenously, can also be used subcutaneously. Due to the rapid
saturation of ozonated serum, the concentration of O, is very low reaching no more than 10ug/ml even after
long time of ozonation of fluid. Thus, animals with kidney diseases, anemia, among others, have a lower risk of
oxidation reaction of their red blood cells (formation of Heinz corpuscle) than with intrarectal ozone therapy,
whose absorption is practically 100% of the insufflated O, .

Indications for use focus mainly on metabolic diseases, such as acidosis, excess lactate, uric acid, kidney dis-
ease, pyelonephritis, chronic renal failure, intoxication, septicemia, shock, stings of insects, poisons, etc.

Thus, to an animal of 10 kg if respect the average of 40 ml / kg / day will ozonate a bottle lactated Ringer® 500
ml with 50pg/ml for 7 minutes approximately and infuse 40 ml / kg /day, that is, 40 mL x 10 kg, a total volume of
400 mL of ozonized fluid.
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Routes of Application with Local Effects
Subcutaneous/Intramuscular Local Use

Local intramuscular or subcutaneous application provides an immediate and rapid local effect with great bene-
fits to the underlying tissue with regard to local analgesia, lactate oxidation, increase in cellular ATP, increase in
local oxygen, improvement in perfusion, vasodilation, among other benefits local and systemic, dose dependent.

The concentration used must be low, as the O, in high concentration in tissues causes pain and increased
temperature, which can cause discomfort to the animal. The volume must also respect the tissue anatomy, and
extreme distension in addition to compression of vascular and/or nervous structures can cause pain.

The technique is simple and is done with a silicone syringe and hypodermic needle or scalp. It is indicated for
muscle pain, back pain, tendonitis, desmitis, sacroiliac or lumbosacral lesions, discopathies, neck or joint pain,
myositis, etc.

The frequency of treatment can vary from very other day to weekly, always taking into account the patient’s oxi-
dative status and the total dose of O, to be destined during treatment.

0zonized Blood or Minor Hemotherapy

Ozonized blood therapy is a technique that aims to combine the benefits of blood therapy, which is an important
cellular stimulus with the benefits of ozone therapy in the blood. The sum of both techniques produces an import-
ant immunomodulatory effect that can bring therapeutic benefits to several diseases, such as immune-mediated,
dermatological, infectious diseases, among others. The technique consists of collecting O, in an empty syringe
and then collecting blood from the peripheral vein. Mixing of O, and blood will occur almost spontaneously in the
syringe. Then, blood is reintroduced intramuscularly or subcutaneously, in accordance with good hospital prac-
tices and aseptically. The injection sites are preferably acupuncture points or regions of conventional injection
application.

This technique can be done every 2 to 3 days, depending on the illness to be treated. It is usually painless and
without risk to the patient, depending on the skill and technical knowledge of the veterinarian.

Bagging
The bagging technique refers to the term bag, that is leaving a limb region or extremity inside a plastic bag, which
must hermetically envelop the affected site, limb or tissue, in order to create a closed system. Thus, the gas’s

area of action is limited, to restrict its concentration only inside the bag, maintaining a high “air” concentration
of 0,.
3

This technique makes it possible to treat wounds, infections, extensive lesions with little tissue coverage and
perforating or infectious lesions, etc. It is also widely used in lesions caused by atopic dermatitis and other forms
of canine and feline dermatitis, as well as other species.

After the bagging session, the animal should be dried with towels, without using heat, such as electric dryers, as
this will nullify the O, activity on the skin surface. The frequency of treatment can vary from daily for contami-
nated wounds and necrotic or devitalized tissues, to weekly for mild infections and/or chronic dermatopathies,
such as atopy, among others.

Insufflation or Cavity Wash

The intrauterine route, intravesical or even intracavitary, is a local, simple and safe route, as long as the procedure
is carried out by a trained veterinarian.

In this case, the concentration, dose and volume to be applied per cavity/organ must be taken into account. It
recommends not to exceed the concentration of 25ug/ml for tissues, otherwise local irritation, pain, etc.

In this case, the cavity can be washed locally with 0.9% ozonized saline solution or with gas.
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In the case of serum, it must be ozonized in a volume of 250 mL to 1 L, for 5 to 10 minutes, with concentrations
between 30 and 40ug/mL and, subsequently, respecting the anatomical limit, wash the cavity, taking care not to
stretch it above its elasticity or compliance. This wash can and should be repeated for at least 3 to 4 days in a
row, with the interval between washes being later extended.

Insufflation with the gas, on the other hand, occurs after washing with ozonized serum, and the gas can be left in
the cavity so that it can later be absorbed. One should observe the maximum concentration of 25ug/ml and the
local anatomy to issue volume. In men, the urinary bladder holds up to 500 mL of urine. Using the metric adapted
and used for bladder cystography, we can use a liquid or gas volume of approximately 1 mL/kg or up to 5 mL of
gas/kg (adapting the gas volume from CO,to O,). The gas can be left in place to exit and be absorbed natural-
ly. The liquid, if serial washes are done, does not need to leave acting, but in single washes, leave it in place for
at least 10 minutes.

Conclusions

Ozone therapy can be used in several diseases that affect animals, but also as a metabolism stimulant, prevent-
ing diseases and helping to maintain animal health through direct and indirect metabolic and anti-inflammatory
effects. Its use, although simple, requires specific training as there is a need for mastery of internal medicine
diseases and knowledge of orthopedics, neurology and, mainly anatomy. Its low cost and effectiveness make it
a widely used tool in the veterinary routine.
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S

| Rehabilitasyon ve Tamamlayici Tipta Kok Hiicre Tedavisi

Jean Joaquim

Rejeneratif tip veya modern olarak rejeneratif rehabilitasyon, viicudun fonksiyonel homeostazin restorasyonunu
veya belirli bir organ veya yapinin mekanik bitunliigiini saglamak igin dogal uyaran tekniklerinin kullaniimasini
icerir.

Bunun igin giiniimiizde en ¢ok kullanilan tekniklerden biri de kok hiicre naklidir. Kok hiicreler, yarali dokularin
rejenerasyonunu uyarmak igin organizmadan/hastadan (otolog) veya dondrlerden (allojenik) toplanabilen ilkel
hiicrelerdir.

Bu ilkel hiicreler hemen hemen tiim dokularda az veya ¢ok bulunur, kendini yenileme, farkl doku tiirlerine farkllas-
ma ve trofik bliyiime faktorlerini serbest birakma yetenegine sahiptir.

Kok hiicreleri agsagidaki gibi karakterize edebiliriz:
Asimetrik bollinme ve 6z diizenlemeye sahip olmak.

Belirli bir dokuyla sinirli farklilagma kapasitesine sahip oncii hiicreler olustururlar, ancak ayni zamanda kok hiicre
poplilasyonunu yenileyen farklilagmamis hiicreler de iretirler.

Kendi kendini diizenleme: Tote, ¢coklu veya pluripotent soylarini siirdiirmek.

Mezenkimal kok hiicreler (MSC'ler), kemik iligi, yag, gobek kordonu kani, plasenta, dis pulpasi vb. gibi farkl
doku ve zar tirlerinden elde edilebilen ¢ok potansiyelli bir kok hicre tiridir. MSC'lerin iglevi, dokulara yapisal
destek saglar, doku onarimini destekler ve sitokinler ve diizenleyici molekiiller gibi bazi madde tiirlerinin denge-
sini diizenler. Embriyonik kokenlerine gore gesitli doku tiplerine farkhilasabilirler, 6rnegin, mezodermal kokenli
yag dokusu MSC'leri adiposit, osteosit ve kondrosit hiicrelerine farklilasabilir. Fakat bazi yazarlar hala bu hiicrel-
erin ¢oziimlenebilir biiyiime faktoriiniin ve transdiferansiyasyon kapasitesinin hiicre digi ortama bagli oldugu
yorumuna varmaktadirlar. Oyle ki bu hiicreler embriyolojik kékeni ektododerm olan néronlar ve endoderm olan
hepatositler uretebilirler.

Kok hiicreler dogasi geredi embriyonik veya yetigkin dokulardan koken alirlar. Anti-inflamatuar ve immiino-
modiilator ozellikleri, az plastisitesi, ihmal edilebilir neoplazma iiretme riski, transplantasyondan sonrasi yan
etkilerin olmamasi veya minimal olmasi ve multipotent farklilagma potansiyeli nedeniyle, yetiskin dokularindan
hasat edilen MSC'ler ticari ve terapotik olarak kullanilir.

Kok Hiicre Kaynag

Veteriner tibbinda terapiler icin kullanilan birkag kok hiicre kaynagi vardir, ancak en yaygin olarak kullanilanlar
sunlardir:

Kemik iligi mezenkimal kok hiicreleri: Kemik iliginde, gobek kordon kaninda, kanda ve hematopoietik soylarin
progenitor hiicrelerinde bulunur. Kemik iliginden koken alirlar ve baslangigta stromal fraksiyonla birlikte ilik
transplantasyonunda kullaniimistir. in vitro genisleme ve ¢ogalma kabiliyeti, yetiskin yag dokusundan alinan kék
hiicrelere gore daha kiigliktiir. Bu nedenle yag dokusuna gore elde edilmesindeki zorluklarin yaninda genellikle
daha az kullanilmaktadir. Agikgasi, atta oldugu gibi tiirler arasinda farkhliklar vardir, kemik iligi toplamak yag
dokusu toplamaktan daha pratiktir.

Yag dokusu mezenkimal kok hiicreleri: Yetiskin yag hiicrelerinde bulunurlar, yogun bir kendini yenileme kapas-
itesine sahiptirler, giivenli bir kaynaktirlar, elde edilmesi kolaydir, bol miktarda hiicreye sahiptirler, mezodermal
- kondrojenik, adipojenik ve ektodermal hiicrelere ek olarak ektodermal ve endodermal hiicreye farklilasabilirler
ve osteojeniktirler.
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Hiicre Tedavisi iglevi

Kok hiicre tedavisinin kullanimindaki ana kavram, bu hiicrelerin gogalabilmesi, biiylime faktorleri salgilayabilme-
si, immiinomodiilasyon yapabilmesi, anti-inflamatuar etkilere sahip olmasi ve belirli doku tiplerini yenileme ye-
tenegine sahip olmasidir. Rehabilitasyonla birlikte sinir sistemi ve osteoartikiiler sistem yaralanmalarindaki end-
ikasyon artigi klinik uygulamada dahiliyedeki kullaniminin 6niine gegmistir.

Parakrin aktiviteye sahip olduklari igin bu hiicreler doku onarimina katilirlar. Bu eylem, yetiskin kok hiicreler
tarafindan salinan hiicre disi vezikiiller veya mikro vezikiiller/eksozomlar aracilifiyla gerceklestirilir. Bu mikro
vezikiiller, implante edildikleri ortamda salinan proteinler, lipidler ve gesitli RNA formlar igerdiklerinden, cesitli
biyolojik tepkileri modiile eder ve tetikler. Bu parakrin etkisi 30 giine kadar siirebilir.

Veteriner hekimlikte MSC'lerin kullanimina yonelik egilim, kas-iskelet sistemi yaralanmalarinin onarimindaki
glivenlik ve etkinlik konsolidasyonuna dayanir.

Bagisc! Tiirleri
Otolog ve allojenik olmak iizere iki tip kok hiicre dondrii vardir.

Su anda, ozel hiicre bankalar Brezilya'da ¢ogunlukla allojenik hiicrelerle ¢aligmaktadir. ABD gibi bazi iilkelerde
sadece otolog hiicrelerin kullanimina izin verilmektedir. ikincisi hastadan elde edilir ve sinirlamalari vardir: Hiicre
kiiltiri 7 glinden fazla siirdiigli icin hemen hiicre gerektiren akut lezyonlarda; hiicrelerin hastadan - anestezi,
ameliyat vb. - toplama ihtiyacina ek olarak, yash hastalarda hiicrelerin metabolizmasi ve kalitesi diisiiktiir. Ote
yandan, ¢ogu hiicre bankasinda kullanilan allojenik hiicreler hemen kullanilabilir. Akut lezyonlarda, MHC-II ek-
spresyonu olmadan (immiinojenik olmayan) ve higbir kosulda reddedilmeden kullanilabilmektedirler.

Hastalik Yeri ve Tiiriine Gore MSC Uygulama Yollar

ilaglarin ve yaygin veteriner ilaglarinin hemen hemen tiim uygulama ve dagrtim yollari, MSC'lerin uygulanmasi igin
kullanilabilir (Tablo 1). Riskler, en biiyiigii iyatrojenik olan prosediire 6zgiidiir - inenin neden oldugu uygulama ve
yaralanma veya infiize edilen hacim nedeniyle.

Tablo 1. Hastalik tiirleri ve hastalik tiiriine gore kullanilan ana yollar

Galisilan Hastalik Teknik Teknik Yorumlar

intervertebral disk
hastaligi

MSC'ler + hemilaminektomi + metilprednizo-
lon. Yaralanma bdlgesinde 10x10 6 doz - int-
ralezyonel

6 ay boyunca yapilan degerlendirme; LAZER ile rehabilitasyon, elekt-
roakupunktur (EA), her iki grupta. Tedavi edilen grupta daha hizli
iyilesme ve iyilestirilmis sinir sistemi fonksiyonlari vardi.

Onceki konvansiyonel tedavilere direncli hayvanlarda lokal olarak
MSC'ler ile tedavi edilen immiin aracili bir hastaliktir.

Kedi keratitis - oftalmik
hastalik

2x10 6 MSC'nin dozu perilesyonel - subkon-
jonktival, 60 giin arayla 2 uygulama.

1x10 6 Epidural MSC'nin dozu, her 20 giinde
bir, toplam 4 uygulama. Distemper ense-
falomiyelitli kopeklerle yapilan bir bagka
calismada ise uygulama 30 giin ara ile 2-4
uygulama intravendz olarak yapilmistir.

Kopekte beyin hasari,
ensefalitli distemper

Korteks ve beyin sapi tutulumu olan ciddi beyin hasari olan hayvan.
Konvansiyonel tedavi, rehabilitasyon, akupunkturdan sonra herhangi
bir gelisme gozlemlenmeden MSC'lerle terapiye gonderilerek tama-
men iyilesmesi saglandi.

Perianal fistiiller Lokal olarak 20x10 6 MSC'nin dozaj, her 20

giinde bir, toplam 4 uygulama

Bu tiir yaralanmalara sahip kdpeklerin %80'i AlIman Coban Kopekle-
ridir. Galigmada, siklosporin ile ineffektif kontrolden sonra 6 kopek
tedavi edildi. Tedavi edilen hayvanlardan sadece 1'inde 6 ay sonra
niiks nedeniyle tekrar siklosporin eklemesi gerekti.

Dozlardan endikasyonlara ve kullanimlara
kadar sistematik ve kapsamli bir inceleme ile
insanlarda ve hayvanlarda kok hiicre kullani-
minin gézden gegirilmesi. Gocuklarda dozlar,
intravenoz ve intratekal uygulamalarla 18.5-
40x10 6 MSC, 4 transplant, 30 giinliik ara ile
degismektedir.

insan ve hayvan
modellerinde epilepsi

Bugiine kadar epilepsi igin kopeklerde kok hiicre ile kontrollii bir
calisma olmamasina ragmen, yazarin deneyiminde, distemper sekel-
leri nedeniyle epidural yoluyla MTC kullanimi veya diger hastaliklarin
atilmasiyla teshis edilen gergek epilepsi, etkili olmus ve krizlerin
yogunlugunu hafifletmistir ve bazi durumlarda bazi ilaglarin dozunu
azaltmak miimkiindiir. Direngli veya coklu ilaca direngli epilepsisi
olan gocuklarda kullaniminin giivenli ve etkili oldugu gosterilmistir.
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Kalga ve Dirsek oste- 1,5-15x106 MSC arasinda degisen dozlarda, | Digerlerinin yani sira agrida, yagsam kalitesinde, hareket agikliginda
oartriti 30-60 giinliik araliklarla 1-2 uygulama ile iyilesme ile ilgili birkag kontrolli, kargilastirmali ¢alisma.
cesitli caligmalar

Omurilik travmasi Durotomi yoluyla intramediiller uygulama, indiiklenmis omurilik yaralanmasi olan képek gruplarinda motor ve
(TRM) yaralanma noktasinda ve kaudal noktasinda | duyusal fonksiyonun iyilestirilmesi. Omurilik yaralanmasi ve intra-
kopek fetal kemik iliginin 1x106 BT leri ile ko- | tekal MSC transplantasyonu olan erkeklerde yapilan galigmalarin
peklerle calisma. indiiklenmis yaralanmalarla | giivenli ve umut verici oldugu, ancak yine de orta derecede olumlu
ilgili baska bir kontrollii calismada, yaralanma | bir yanit oldugu kanitlanmistir ve ideal doz bir tartigma konusudur.
bolgesinde 1x106 MTC kopek gobek kordon | Kopeklerle yapilan kontrollii galigmalarda, uyariimis somatosensori-
kani kullanildi. yel potansiyellerin yani sira, bu hayvanlarda sinir fonksiyonunun geri
kazanilmasiyla birlikte, uyarilmigs TRM'den sonra sinir iletim hizinda
bir iyilesme gozlemlendi.

Gesitli Hastaliklarda Hiicre Tedavisinin Kullanimina iliskin Son Galigmalar

Su anda internet veya belirli bir veri tabani aracihgiyla bunlarin etkinligini kanitlayan veya degilse de kok hiicreler-
in farkli hastalik tiirleri igin saglayabilecegi yardimi gosteren gesitli calismalar mevcuttur.

Hiicre Tedavisi ve Rehabilitasyon Arasindaki iliskiler igin Ana Endikasyonlar ve Protokoller

Kalga ve dirsegin osteoartikiiler lezyonlarini (AO) onarma potansiyeli biiyiiktiir ve birkag ¢aligma, hayvanlarda
osteoartrit veya dejeneratif osteoartritten kaynaklanan agrili lezyonlarda hiicre tedavisinin kullanimini, tedavi
icin olumlu sonuglarla gostermektedir. Bu tiir bir yaralanma, kronik, dejeneratif ve sinirlayici bir karaktere sahiptir;
ancak, hiicre tedavisi yoluyla tedavide “gliglendirici” ile iliskili rehabilitasyon tekniklerinin kullanimi ile kontrol
edilebilir.

Hiicre Tedavisi ile iligkili Ana Tamamlayici Teknikler

Bu konu, hiicre tedavisinin rehabilitasyon teknikleri ile en iyi yollarini ve iliskilerini agiklamaya adanmistir. Kul-
lanilacak rehabilitasyon teknikleri ve protokolleri, uzmana ve hastanin degerlendirmesine bagl olacaktir. Bu ned-
enle amacimiz yalnizca, hiicre tedavisinin kullanimi ile diger tedavi bigimleri arasindaki genellikle hayali olan
catigmanin gizemini agiga ¢ikarmaktir. Son galismalar, diger notrofik faktorlerin yani sira spesifik organ ve do-
kulara kok hiicre tiiretmenin bir yolu olarak endojen kok hiicrelerin salinimi ve aksonal rejenerasyonunu, daha
fazla hayatta kalma ve farklilagmasini tesvik etmesi nedeniyle akupunktur noktalarinin artan kullanimina dogru
ilerlemektedir.

Diger teknikler hala ileri arastirmalardan yoksundur, ancak lazer tedavisi gibi teknikler, kok hiicre tedavisi ile bir-
likte kullanimlariyla zaten desteklenmektedir. Rehabilitasyon tedavisi olarak dizin etkilenen bélgesinde (5 J/cm)
Sinif lllb LAZER ile iliskili kopeklerde kismi ¢apraz bag rupturu igin hiicre tedavisi ile iligkili PRP (trombosit agisin-
dan zengin plazma) kullanan bir ¢alisma. Ayni calismada, MSC'ler iizerindeki etkileri tam olarak bilinmediginden
Sinif IV LAZER, TENS/NMES, terapdtik ultrason ve hidroterapi kullanimina izin verilmemistir. Bununla birlikte, re-
habilitasyon teknikleri olarak lazer ve MSC'lerle iliskili diskopatilerin neden oldu§u omurilik yaralanmalari iizerine
baska bir calisma. Ancak 2010 yilinda yapilan bir arastirma, LAZER'in hiicre biiylimesini destekleyebilecegini ve
kemotaksis faktorlerini, anjiyogenezi ve dogrudan hiicre profilasyonunu uyarabilecegdini goz oniinde bulundurarak
hiicre tedavisi ile birlikte LAZER tedavisinin endikasyonunu gii¢lendiren MSC'lerde lazer kullanimina iligkin bir
dizi inceleme getirdi.
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Tablo 2. Hiicre tedavisinin rehabilitasyon teknikleri ile iligkisine iliskin protokol.

Hastalik

Hiicre Tedavisi
Rota, Siklik ve Doz

Genel Olarak Rehabilitasyon Teknikleri

Humerus-radioulnar  ekle-

min osteoartrozu

Eklem igi, 20-30 giinde bir, en az 2 uygulama. Doz
>4x106 MSC'ler. 0.5-1ml hacim.

Terapotik ultrason (UST), ancak yalnizca ertesi giin. Sizma bdlgesini asin
Isitmamak igin gii¢ kaynagina dikkat edin; LAZER; Periartikiiler ozon tedavisi;
akupunktur.

Elektroakupunktur.

iliskili osteoartrit ile kalca
displazisi

Eklem ici, 20-30 giinde bir 1 transplantasyon; En az 2
nakil. Doz >4x106 MSC'ler. 0.5-2ml hacim.

UST, ancak yalnizca ertesi giin. Daha derin bir eklem oldugu icin, UST isisi
ile hiicre etkilesimi daha az olasidir; LAZER; Periartikiiler ozon tedavisi; aku-
punktur noktalarinda altin implantlar; akupunktur; Periartikiiler kas sisteminde
ENMS (noromiiskiiler elektrostimiilasyon)

iliskili radikiilopati ile servi-
kal diskopati

Epidural yol, 20-30 giinde bir 1 transplantasyon; En
az 2 transplantasyon. Doz >10x106 MSC'ler. 0.5-1ml
hacim.

Sinif 1llb LAZER; paravertebral ozon tedavisi; akupunktur; VE; paravertebral kas
sisteminde TENS (transkiitanoz elektrostimiilasyon); NSAI'ler; analjezikler -
tramadol, gabapentin.

Derece IV ve V torakolom-
ber diskopati

Epidural yol, 20-30 giinde bir 1 transplantasyon; En
az 3-4 uygulama. Doz >10x106 MSC'ler. 0.5-1ml ha-
cim. MSC transplantasyonu ile iliskili cerrahiye karsi
cerrahiyi degerlendiren bir ¢alismada, ikincisi ilk 8'e
kiyasla 6nemli gelismeler gostermistir.

LAZER Sinif l1IB; paravertebral ozon tedavisi; AS yogun dagilim modu ve/veya
rejeneratif R-Gen frekansi.

Kronik bobrek yetmezligi

Damardan, 20-30 giinde bir 1 ekim; En az 3-4 uygula-
ma. Doz >15x106 MSC'ler. 0.5-3ml hacim

iliskili ozonlanmis laktat serumu; renal kemer akupunktur noktalari; bébrek
kusag bolgesinde lokal yaki; anjiyotensin doniistiiriicii enzim inhibitorleri; yag
asitleri, asetilsistein.

Distemper - distemper -
moquillo - distemper

intratekal, intravendz veya epidural. Akut, siddetli
durumlar igin intravendz kullanim, orta, stabil vakalar
icin epidural endikedir. intratekal yol, MSS'ye erisi-
me gore daha kisa olmasina ragmen, yazarlar genel
anestezi ihtiyaci nedeniyle kullanmamaktadir. Doz:
>10x106 MSC. 0.5-1ml hacim; 3-4 veya daha fazla
transplantasyon - sinirlama yok.

Akut fazda serumda intrarektal ozon tedavisi; akupunktur, Ana Damari 20'de
(VG20) EA.

Fitoterapi; nutrasdtikler; Akut fazda kaginilmasi gereken kuru igne akupunktu-
runun aksine, hiicre tedavisi intravenoz olarak kuvvetle endikedir.

Epilepsi

intratekal, intravendz veya epidural. Hayvanin stabil
olmadigi ve olasi komorbiditelerin oldugu durumlar
icin intravendz kullanim, orta, stabil vakalar icin epi-
dural kullanim endikedir. intratekal yol, MSS'ye erigi-
me gore daha kisa olmasina ragmen, yazarlar genel
anestezi ihtiyaci nedeniyle kullanmamaktadir. Doz:
>10x106 MSC'ler. 0.5-1ml hacim; 3-4 uygulama veya
daha fazla - sinirlama yok.

Epilepsi, kaynagdi bilinmeyen elektriksel bozukluklarin neden oldugu bir hasta-
lktir. Herhangi bir hastaliin devami ise, her zaman endike oldugu distemper
disinda hiicre tedavisinin kullanimi degerlendirilmelidir. Antikonviilsanlar, aku-
punktur, bitkisel ilaglar, altin implantlar ve digerleri ile tedavi iliskilendirilebilir.
Manyetik alan nobetler igin hala gelisen bir tekniktir ancak denenebilir.

Sonug

Su anda, nakledilen hiicrelerin yalnizca kiigiik bir boliimiiniin yarali dokuda biitiinlestigi ve hayatta kaldi§i bilin-
mektedir. Bu nedenle, daha fazla etki igin uygulamada ¢ok sayida hiicre mevcut olmalidir. Her hastalik igin kesin
ideal dozlar hala ¢ok az bilinmektedir. Hiicre tedavisinin rehabilitasyon teknikleri ile iligkisi herhangi bir hastalik
icin gereklidir ve hiicre tedavisi ile tamamlayici tip teknikleri arasinda bir simbiyoz ile iyi terapdtik tepkiler igin
neredeyse bir olmazsa olmaz olarak kabul edilebilir.
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S

" Stem Cell Therapy in Complementary Medicine and Rehabilitation

Jean Joaquim

Introduction

Regenerative medicine or, modernly, regenerative rehabilitation involves the use of techniques of natural stimuli
for the body to achieve the restoration of functional homeostasis or the mechanical integrity of a particular organ
or structure.

For this, one of the techniques most used nowadays is the stem cell transplantation. Stem cells are primitive
cells that can be collected from the organism/patient itself (autologous) or from donors (allogeneic) to stimulate
the regeneration of injured tissues.

These primitive cells are present in almost all tissues, to a greater or lesser degree, having the ability to self-re-
new, to differentiate into different types of tissues and to release trophic growth factors.

We can further characterize the stem cells as follows:
+ Have asymmetric division and self-regulation.

«  They originate precursor cells with the capacity of differentiation restricted to a certain tissue, but they also
produce undifferentiated cells that replenish the population of stem cells.

«  Self-regulation: maintain and perpetuate their tote, multi or pluripotent lineage.

Mesenchymal stem cells (MSCs) are a multipotent type of stem cells, which can be obtained from different
types of tissues and membranes, such as bone marrow, fat, umbilical cord blood, placenta, dental pulp, etc. The
function of MSCs is to provide structural support to tissues, promote tissue repair and regulate balance of some
types of substances, such as cytokines and regulatory molecules. They can differentiate into several types of
tissues according to their embryonic origin, for instance, adipose tissue MSCs - of mesodermal origin - can give
differentiate into adipocyte, osteocyte, and chondrocyte cells. However, some authors still attribute a transdif-
ferentiation capacity to these cells, depending on the environment of the extracellular matrix and soluble growth
factors, in such a way that these cells could generate neurons, whose embryological origin is the ectoderm, and
hepatocytes, whose embryological origin is the endoderm.

As for their nature, stem cells originate from embryonic or adult tissues. Due to the anti-inflammatory and immu-
nomodulating properties, little plasticity, negligible risk of producing neoplasms, absent or minimal side effects
after transplantation and potential for multipotent differentiation, MSCs harvest from adult tissues are commer-
cial and therapeutic used.

Stem Cell Source

There are several sources of stem cells used for therapies in veterinary medicine, however, the most commonly
used are:

Bone marrow mesenchymal stem cells. Found in bone marrow, umbilical cord blood, blood, along with the pro-
genitor cells of hematopoietic lineages. They originate from the bone marrow and were initially used in marrow
transplantation together with the stromal fraction. Its in vitro expansion and multiplication capability is smaller
compared to stem cells from adult fat tissue. Therefore, it is generally less used, in addition to the difficulties in
obtaining it in relation to fat tissue. Obviously, there are variations between species such as in the horse, bone
marrow collection is more practical than collecting fat tissue.

Fatty tissue mesenchymal stem cells. Found in adult fat cells, they have an intense self-renewal capacity, being
a safe source, easy to obtain, with an abundance of cells, being able to differentiate into ectodermal and endo-
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dermal lineages, in addition to the mesodermal - chondrogenic, adipogenic and osteogenic.
Cell Therapy Function

The main concept in the use of stem cell therapy is that these cells can multiply, secrete growth factors, immuno-
modulate, have anti-inflammatory effects and have the ability to regenerate certain types of tissues. Its clinical
application goes beyond its use in internal medicine, with increasing indication for nervous system injuries and
for osteoarticular system injuries, in conjunction with rehabilitation.

Because they have a paracrine activity, these cells participate in tissue repair. This action is exerted through
extracellular vesicles or micro vesicles/exosomes, which are released by adult stem cells. These micro vesicles
modulate and trigger several biological responses, as they contain proteins, lipids, and various forms of RNA,
which are released into the environment where they were implanted. This paracrine effect can last up to 30 days.

In veterinary medicine, the trend towards the use, safety and efficacy of MSCs in the repair of injuries to the mus-
culoskeletal system is already consolidated.

Types of Donors
There are two types of stem cell donors, autologous and allogeneic.

Currently, private cell banks operate, for the most part, with allogeneic cells in Brazil. In some countries, such
as the USA, currently only the use of autologous cells is allowed. The latter are obtained from the patient and
have limitations: availability in acute lesions that require cells immediately, as the cell culture takes more than 7
days; in elderly patients, the cells have low metabolism and quality, in addition to the need to collect them from
the patient - anesthesia, surgery, etc. On the other hand, allogeneic cells, used in most cell banks, are available
for immediate use in acute lesions, without MHC-II expression (non-immunogenic), and are not subject to rejec-
tion under any circumstances.

Routes of Application of MSCs according to Location and Type of lliness

Virtually all routes of application and distribution of medications and common veterinary drugs can be used for
the application of MSCs (Table 1). The risks are inherent to the procedure, the greatest of which is iatrogenic -
due to the application and injury caused by the needle or due to the infused volume.

Table 1. Types of disease and main routes used by type of illness

Disease studied Technique Technical comments

Intervertebral disc disease

MSCs + hemilaminectomy + methyl-
prednisolone. 10x10 ¢ dose at the inju-
ry site - intralesional

Evaluation done for 6 months; rehabilitation with LASER, electroacupunc-
ture (EA), nursing, in both groups. In the treated group there was faster
improvement and with improved nervous system functions.

Feline keratitis -
ease

ophthalmic dis- | Dose of 2x10 ¢ MSCs perilesional -
subconjunctival, 2 applications with an

interval of 60 days.

It is an immune-mediated disease, treated with MSCs locally in animals re-
fractory to previous conventional treatments.

Brain injury in dog, distemper with
encephalitis

Dose of 1x10 ® Epidural MSCs, every
20 days, total of 4 applications. In an-
other study with dogs with distemper
encephalomyelitis, the application was
intravenously, 2-4 applications, with in-
tervals of 30 days between them.

Animal with severe brain injury, with involvement of the cortex and brain-
stem. After conventional treatment, rehabilitation, acupuncture, without
observing any improvement, he was submitted to therapy with MSCs, ob-
taining complete recovery of the same.

Perianal fistulas Dosage of 20x10 ¢ MSCs locally, every

20 days, total of 4 applications.

80% of dogs with this type of injury are German Shepherds. In the study, 6
dogs were treated after ineffective control with cyclosporine. Of the treated
animals, only 1 needed to add cyclosporine again due to recurrence after
6 months.
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Review of the use of stem cells in hu-
mans and animals with a systematic
and comprehensive review, from dos-
es to indications and uses. In children,
doses ranged from 18.5-40x10 *MSCs,
4 transplants, 1 every 3 months, with
intravenous and intrathecal applica-
tions.

Epilepsy in man and animal mod-
els

Although to date there are no controlled studies with stem cells in dogs for
epilepsy, in the author’s experience the use of MTC via epidural in epilepsy
due to distemper sequelae or true epilepsy diagnosed by discarding other
diseases, has been effective and mitigated the intensity of crises and in
some cases, it is possible to reduce the dose of certain drugs. Use in chil-
dren with refractory or multi-drug resistant epilepsy has been shown to be
safe and effective.

Several studies, with doses ranging
from 1.5-15x10° MSCs, 1-2 applica-
tions with intervals of 30-60 days

Elbow osteoarthritis, hip

Several controlled, comparative studies with improvement in pain, quality of
life, range of motion, among others.

Study with dogs with intramedullary
application via durotomy, 1x10°CTs of
canine fetal bone marrow at the point
of injury and caudal to it. Another
controlled study with induced injuries

Spinal cord trauma (TRM)

Improvement of motor and sensory function in groups of dogs with induced
spinal cord injury. Studies in men with spinal cord injuries and intrathecal
MSC transplants proved to be safe and promising, but still with a moderate
favorable response, and the ideal dose is a matter of debate. In controlled
studies with dogs, an improvement in nerve conduction velocity after in-

used 1x10° MTC of canine umbilical
cord blood at the injury site.

duced TRM was observed, as well as in evoked somatosensory potentials,
with recovery of nerve function in these animals.

Recent Studies on the Use of Cell Therapy in Various llinesses

Several studies are currently available via the internet or specific database proving their effectiveness or, if not,
showing the help that stem cells can provide for different types of illnesses.

Main Indications and Protocols for Associations between Cell Therapy and Rehabilitation

The potential for repairing osteoarticular lesions (AO) of the hip and elbow is great, and several studies demon-
strate the use of cell therapy in painful lesions resulting from osteoarthritis or degenerative osteoarthritis in
animals, with positive results for the treatment. This type of injury has a chronic, degenerative, and limiting
character; however, it can be controlled with the associated use of rehabilitation techniques with a “booster” in
the treatment through cell therapy.

Main Complementary Techniques Associated with Cell Therapy

This topic is dedicated to illustrating the best ways and associations of cell therapy with rehabilitation tech-
niques. The rehabilitation techniques to be used, as well as their protocols, will depend on the professional and
their assessment of the patient. Thus, our objective is only to demystify the conflict, often imaginary, between the
use of cell therapy and other forms of therapy. Recent studies are moving towards an increasing use of acupunc-
ture points as a way of deriving stem cells to specific organs and tissues, promoting greater survival to them,
better differentiation, the release of endogenous stem cells and axonal regeneration, among others neurotrophic
factors.

Other techniques still lack advanced research, however, techniques such as laser therapy are already supported
by their use in conjunction with stem cell therapy. A study using PRP (platelet-rich plasma) associated with cell
therapy for partial cruciate ligament rupture in dogs associated Class lllb LASER in the affected area of the
knee (5 J/cm) as rehabilitation therapy. In turn, the same study did not allow the use of Class IV LASER, TENS/
NMES, therapeutic ultrasound and hydrotherapy, because their effects on MSCs are not fully known. However,
another study on spinal cord injuries caused by discopathies associated /laser and MSCs as rehabilitation tech-
niques. However, a 2010 study brought a series of reviews of the use of laser with MSCs, which strengthen the
indication of LASER therapy in conjunction with cell therapy, considering that the LASER could favor cell growth
and stimulate chemotaxis factors, angiogenesis and, directly, cell proliferation.
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Table 2. Protocol for the association of cell therapy with rehabilitation techniques.

Disease

Cell Therapy
route, frequency, and dose

Rehabilitation Techniques in General

merus-radioulnar joint

Osteoarthrosis of the hu-

Intra-articular, 1 transplantation every 20-30 days, 2 ap-
plications at least. Dose >4x10° MSCs. 0.5-1ml volume.

Therapeutic ultrasound (UST), but only the next day. Be careful
with power not to overheat the infiltration site; LASER; Periartic-
ular ozone therapy; acupuncture.

electroacupuncture

ed osteoarthritis

Hip dysplasia with associat-

Intra-articular, 1 transplantation every 20-30 days; 2
transplantation at least. Dose >4x10° MSCs. 0.5-2ml
volume.

UST, however only the next day. Because it is a deeper joint, cell
interaction with the UST heat is less likely; LASER; Periarticular
ozone therapy; gold implants at acupuncture points; acupunc-
ture; ENMS (neuromuscular electrostimulation) in periarticular
musculature

sociated radiculopathy

Cervical discopathy with as-

Epidural route, 1 transplantation every 20-30 days; 2
transplantations minimum. Dose >10x10° MSCs. 0.5-
1ml volume.

Class Illb LASER; paravertebral ozone therapy; acupuncture; AND
THE; TENS (transcutaneous electrostimulation) in the paraverte-
bral musculature; NSAls; analgesics - tramadol, gabapentin;

bar discopathy

Grade IV and V thoracolum-

Epidural route, 1 transplantation every 20-30 days; 3-4
applications minimum. Dose >10x10® MSCs. 0.5-1ml
volume. In a study evaluating surgery versus surgery
associated with MSC transplantation, the latter showed
significant improvements compared to the first 8

LASER Class llIB; paravertebral ozone therapy; AS dense-
disperse mode and or regenerative R-Gen frequency;

Chronic kidney failure

Intravenously, 1 transplantation every 20-30 days; 3-4 ap-
plications at least. Dose >15x10¢ MSCs. 0.5-3ml volume.

Associate ozonized ringer lactate serum; renal belt acupuncture
points; local moxibustion in the renal belt area; angiotensin con-
verting enzyme inhibitors; fatty acids, acetylcysteine;

quillo - distemper

Distemper - distemper - mo-

Intrathecal, intravenous, or epidural. Intravenous use is
indicated for acute, severe conditions, the epidural for
moderate, stable cases. Although the intrathecal route is
shorter compared to access to the CNS, the authors do
not use it due to the need for general anesthesia. Dose:
>10x10% MSCs. 0.5-1ml volume; 3-4 transplantation or
more - no limitation.

Intrarectal ozone therapy, in serum in the acute phase; acupunc-
ture, EA in Governing Vessel 20 (VG20).

Phytotherapy; nutraceuticals; unlike dry needle acupuncture,
which should be avoided in the acute phase, cell therapy is
strongly indicated intravenously.

Epilepsy

Intrathecal, intravenous, or epidural. Intravenous use
is indicated for conditions where the animal is unsta-
ble and with possible comorbidities, epidural use for
moderate, stable cases. Although the intrathecal route is
shorter compared to access to the CNS, the authors do
not use it due to the need for general anesthesia. Dose:
>10x10% MSCs. 0.5-1ml volume; 3-4 applications, or
more - no limitation.

Epilepsy is an illness caused by electrical disturbances of un-
known origin. If it is a sequel of any disease, the use of cell ther-
apy should be evaluated, except for distemper where it is always
indicated. Treatment with anticonvulsants, acupuncture, herbal
medicine, gold implants, among others can be associated. Mag-
netic field is still an evolving technique for seizures, but it can
be tried.

Final considerations

It is currently known that only a small fraction of transplanted cells integrates and survive in the injured tis-
sue. Therefore, a good number of cells must be available for application for greater effects. The exact ideal
doses for each disease are still poorly known. The association of cell therapy with rehabilitation techniques is
essential for any illness and can be considered almost a sine qua non for good therapeutic responses, with a
symbiosis between the use of cell therapy and complementary medicine techniques.
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US Veterinarians’ Knowledge,
Experience, and Perception
Regarding the Use of Cannabidiol for
Canine Medical Conditions

Key take aways:

1) Most veterinarians (61.5%) felt comfortable discussing the

use of CBD with their colleagues, but only 45.5%felt
comfortable discussing this topic with clients.

Veterinarians and clients in states with legalized
recreational marijuana were most likely to talk about the use
of CBD products.

Recent veterinary graduates were less likely to discuss or
recommend CBD.

Believed that CBD was most helpful in providing analgesia
for chronic and acute pain, relieving anxiety and decreasing
seizure frequency/ severity.

Most commonly reported side-effect was sedation.

Participants felt their state veterinary associations and
veterinary boards did not provide sufficient guidance for
them to practice within applicable laws.

Most participants agreed that both marijuana and CBD
products offer benefits for humans and expressed support
for use of CBD products for animals.

Psychoactive
Vs
Psychotropic

Receptors

Isolates vs
Broad
spectrum
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Psychoactive = HEMP VS MARIJUANA | Psychotropic

but not
Psychotropic 2

CANNABIS

Cannabinocids THC » 0.3%
Hemp Oil High Effect

THC < 0.3%

HEMP DOES NOT GET YOU HIGH

unlowt you e i to moke o repe and dinb o tree

FLOWER

Cannabinaid extracts FLOWER

for medicineg or genaral

et e Cannabinoid extracts for
LEAF medicine or general wellness,
Animal bedding, mulch,
food, extraces, infusiors

SEEDS

Culinary ingredient. oil
dairy alternatives, protein
supplemenis, cosmetic

and parsonal cave products, SEEDS

animal feed A . " - a
Culinary ingredient, oil, dairy
ROOTS alternatives, animal feed.

Teas and topicals in
traoitional medicine,
potoremediaton
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A HISTORICAL TIMELINE OF CBD

)5 seniate passes 1he Fapm 80|

Soveral U.S. states pass This deciassifm herrg o an

legisation for the egalization illegal substance. theenfore,
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Irng hemp-denved CRO

Dfomia legalizes madical
narjuans
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Componentsofthe ECS

1) ECS RECEPTORS aecestons
% CB1AND CB2 sms s -

2) ENDOCANNABINOIDS 4
“ Anandamide (AEA)

% 2-Arachidonyl Glycerol
3) DEACTIVATING ENZYMES

« fatty amide acid hydrolase
(FAAH)
“ monoacylglycerol lipase (MAGL)

DOG BRAIN CANNABINOID
RECEPTORS
CEREIRAL CORTEX - BASAL CANGLIA
+ HIPPOCAMPUS
+ CRRERSLLLM
e BRAIN STEM
HYPOTHALAMLS |
AMYGDALA +
HUMAN BRAIN CANNABINOID
RECEPTORS
CIREDRAL CORTEX + AN .
Dk o (NS * BASAL GANGLIA
o _‘ "7 | W ﬁ-.
P e el O WYPOTHALAMUS
S e -~ V- 4
T i b R
CEREBELLUM « e o%‘»_-_: >
N ~AHPPOCAMPUS
: - : o BRAIN STEM
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CBl
Receptor

cBD

FULL SPECTRUM whoe pam

D ) 5 40
3 . A
DA+ -

7 % 1 ) Terpenes,
\.) ar W Cannabinoids,

Favonoids,
TERPENES CANNABINOIDS
W/ THC

BROAD SPECTRUM (Whoke Plant minus THC|
N
DA + o5 R
a7 LA

TERPENES CANNABINOIDS
NO THC

Fu 3
Farty Acids

CBD ISOLATE pustcany
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99.9% CBD NO THC
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Farm Bill of 2018
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CBD (Cannabidiol) Is a substance derived from cannabis plants that does ¢

N Cras

SCHEDULE

2018 Farm Bill

Industrial Hemp
The plant Cannabis sativa L. with delta-9-THC concentrations below 0.3%.
Includes products made from the industrial hemp plant,

g

ABUSE
POTENTIAL

Lesss thar C-ll

Less tham C-l

Less tham C-1%

Mic

MEDICAL USE

Accepted

Accepied

Accapted

Accapted

ga

DEPEMDEMCY

Severe physical
and peychologic

Savere physical
and psychologic

Moderale o low
physical or high

peychologic

Limited physical
o peyichalooic

Limited physical
or prychalogic

11 have psychoacive effacts.

PA 641, 642 and 648 of 2018

ecamber

& MDARD 1o grow

EXAMPLE

Hearoin,
Marijuana

Adderall,
Codaine,
Marphiree,
Cyoodone
Codeing,
Hydrocodons

ialivm, Afivan

Lormail,
Codeine
cough syrups
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Legal Medical & Recreational Marijuana States W hile the federal status of
m arijuana stays
unchanged, 37 states
have legalized m edical
m arijuana and many
states (11and counting)
have legalized
recreational use of
MEWIPERER TF5

B v s togw mezcal Teryaa
R 51+ wh bogl rrechcel § recramticred rurraane
Al

PROCON ..

Veterinary State Board Guidance
for Veterinarians on Hemp-
derived Cannabinoids (CBD/CBG)

https:/drfassums.com/map/
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Home » News Releases |

News Release

Penn Study Shows Nearly 70 Percent of Cannabidiol

Extracts Sold Online Are Mislabeled

Mislabeling may lead to adverse effects for patients, including children with epilepsy

November 07, 2017

PHILADELPHIA n recent years, there has been an Increased Interest in the medicinal use of Cannabuiol (CBD), a

there is some evidence that it has medical benefits, but it does not make people Teel “high™ and there is no indication that
Cal elf, s abused. Recer arch has shown potential therapeutic effects of CBD for young children with rare
u rders. a s or Ir gs where cannabis or CBD have been legalized report using It for a variety of
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Black Mountain Botanicals - Large Dog
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CcBD MO PER SERVING
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D9-THC MO PER SERVING

44.06

CANNABINOIDS MO PER SERVING
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TERPENES PERCENTAGE

Chemical Residue

No Analtytes Detect

Chemical Residue GC

No Analyte

O cannalysis o

(@) CHEMCAL RESIDUE ANAL Y SIS
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) CANNABINOID ANALYSIS
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How long drugs stay in your blood

LSD

Morphine

Heroln
Amphetamines
Alcohol
Methamphetamines
MDMA

Cocalne
Barbiturates
Nicotine

Cannabis

Factors affecting
pricing
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Capna’s Atles unit
representsit’s latest
advancesin ethanol
extraction. (Courtesy of

Capna System s)

WWW.PROJECTCBD.ORG

Anxiety
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While improvem ent was seen for m ost
conditions,the most significant im provem ents
were seen in the areas of pain and mood.

Participants reported significant im provem ents
in pain and mood regardless of the underlying
clinical condition.

u medicina L)

Arde

Could the Combination of Two Non-Psychotropic
Cannabinoids Counteract Neuroinflammation?
Effectiveness of Cannabidiol Associated

with Cannabigerol
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TERPENES

EFFECTS ] MEDICAL BENEFITS ALSO FOUND IN
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The main reported uses of CBD by pet ownersto date
include to:

“*Increase mobility in dogs and cats with arthritis/chronic pain
*Reduce anxiety

*Reduce or eliminate seizuresin pets with epilepsy

Pet ownershave also expressed interest in using CBD for:

*Reduce tumor growth in dogs and cats with cancer;reduce
pain in animals with cancer

*Reduce signs associated with inflam m atory bowel disease

*Modulate postoperative pain
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Pharmacokinetics, Safety, and
Clinical Efficacy of Cannabidiol
Treatment in Osteoarthritic Dogs
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Small Ardonals, Exotic, & Avian

Randomized blinded controlled clinical trial to assess
the effect of oral cannabidiol administration in addition
to conventional antiepileptic treatment on seizure
frequency in dogs with intractable idiopathic epilepsy
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Single-Dose Pharmacokinetics and Preliminary
Safety Assessment with Use of CBD-Rich Hemp
Nutraceutical in Healthy Dogs and Cats
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Scientific Report

The Use of Cannabidiol-Rich
Hemp Oil Extract to Treat
Canine Osteoarthritis-Related Pain:
A Pilot Study

Abbreviations

ADL Actvitiet of doaly ivieg
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Vast m ajority of the research hasbeen done
in anim als, or are short-term

Chronicuse and high doses (up to 1500 mg
per day) have been reported as safe

Increasing evidence that it may interact with
some drugs,such asthe blood thinner
Coum adin

Side effects may include fatigue, nausea, and
irritability

Safety studiesin dogs, particularly long-term
studies, are largely lacking

Preliminary research and anecdotal use
would suggest that CBD is both safe and
effectivein dogs and cats

Som e studies have shown a mild increase in
liver enzymesin dogsgiven CBD

There have been no reported deaths
associated with CBD ingestion in dogs and
cats
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As of Nov.2019,NASC Ingredient Risk Report
reflected that at the time of submission there
were 260 hem p/hem p-derivative products on

the market,som e of which have been sold for a
decade,and that in nearly 56,648,133 M
administrations (49 M in dogs) there have been
9 adverse eventsreported in dogs, 1in cat and 3
in horses (no SAESs).

TY
QUALITY sgy

s

%, ©
M g sy ™

National Anmal Supplement Councid

: Confidential PO Box 5168
mmﬁm ~p Page 2 of 5 <>~

NASC INGREDIENT RISK REPORT
The following information is the proprietary progerty of the National Anemal Sepplement Councd (NASC)

INGREDIENT NAME Hemg B Hemp- derived Compounds
REPORT DATA GENERATID ON 11/06/2019 03:19 PM

ALy AND ADMINIS TRATIONS

Report Rate Per Millon | Seriown Adverss  Japort Rate Per SeriouxAdminntrations)
Adminntrations Sold Events Reported AL Per Millon Sold **
0.0 0 000! 25,016
0 A_Y" ) 0 Cﬂ. 9,058
o.00 0 0.0 104,421
7.03 0 a0 284,376
m: o a.00| 506,801
Y 964,410
1,710,532

6,166,620
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Warsaw zoo tests effect of hemp oil on elephants’ stress

Ingredient
Ingredient Name:
Mo. of MASC Registered Products with this ingredent:
Years Ingredient on the Market:

formatio

Usage Information
In Dogs:

Minimum Usage:
Maximum Usage:
Straight Mean Usage;
Welghted Mean:

In Horses:
Minimum Usage:
Maximurm Usage:
Straight Mean Usage:
Vieighted Mean:

Ifthe study works ashoped,
the oil will merely “calm them
down alittle bit,” and have
anti-inflam m atory and other
benefits, she told The
Associated Presson Friday as
the anim als ate large branches
behind her.

“It will work in different ways
but it will not give them any
high,” she said.“Hem p oil is
not adrug.”

Hemp and Hemp-derived Compounds
260
10 years

0.18 ma'kg

B6.08 migikg
15.23 molkg
11.08 mg'kg

0,16 mag'kg
147.05 malky
4317 mgkg
28,92 mpgikg
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HOW DOES
CBD OIL INTERACT

b

Drugs that are metabolized in the liver (e.g., those

undergoing metaholism by cytochrome P450 enzyme system)
or those that are hepatotoxic

manitor animals who are taking or administered the following:
valproic acid theophylling amitriptyline
ondansetron pepranolol verapamil
lansoprozole
ketamine
dexamethasone
warfarin

fipine arithro

omeprozole progesterone
methoxyflurang halothane
phenobarbital secobarbital
diazépam NSAIDS
iprazolam NyVCin
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WHY DR.
FOSSUM’S?

OUR CURRENT PRODUCTS

» Measured Dose Products. » UL Shelf Life tested.
» THC Free. » Raw m aterials and finished products are
> Clear dosing Instructionson the 3d party tested.

box for easy use. » Published COA’'swith QR code on the box.

» NASC Certified. » Custom er Satisfaction Guaranteed.

TY
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"t gy o™

v

Cannalysis
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Hemp
Extract
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s
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OUR CURRENT PRODUCTS

CogniCaps:
a Cognitive Function Supplement

MEASURED
DOSE.

Don’t know what to give your dog or how much

1. Check out our step by step dosing guide.

2. Usethe syringe for exact dosing.
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Thank you!

Theresa W. Fossum,DVM, MS, PhD, Diplomate ACVS

CEO and Founder

Dr. Fossum’s Pet Care
drfossums.com
terry@drfossums.com
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Gastrik Dilatasyon-Volvulus: Yeni Ne Var?
Theresa Fossum

CEO ve Kurucu, Epic Veteriner Uzmanlari, Arizona

TANIMLAR
Midenin mezenterik ekseninde donmesiyle ilikili olarak genislemesine gastrikdilatasyon volvulus (GDV) denir.

Bu basit dilatasyon terimi, hava veya kopiikle tikanmig fakat pozisyon degistirmemis bir mideyi ifade eder. Dila-
tasyon , bir organin veya yapinin normal sinirlarinin 6tesinde gerildigi bir durumu ifade etmektedir; dilatasyon ,
bir boslugun veya orifisin (viicutta dogal olarak bulunan agikliklar) gerilme eylemidir. GDV'ye ayrica gastriktorsi-
yonveya siskinlik de denir .

GENEL HUSUSLAR VE KLiNiK PATOFiZYOLOJi

Klasik olarak GDV sendromu, tedavi edilen hayvanlarda 6lim orani %20 ila %45 arasinda olan akut bir durumdur.
Gastrik genislemenin fonksiyonel veya mekanik gastrik ¢ikis obstriiksiyonu ile iligkili oldugu diisiiniilmektedir.
Cikis obstriiksiyonunu baslatan neden bilinmemektedir; bununla birlikte, mide bir kez genislediginde, havanin
ctkarnilmasinin normal fizyolojik yollari (yani, gegirme, kusma ve pilorik bosalma) engellenir giinkii 6zofagus ve
pilorikportallar tikanir.

Mide, gaz veya sivi dolu olarak veya her ikisinin de limende birikmesiyle birlikte biyiir. Gaz muhtemelen aero-
fajiden kaynaklanir ancak karbonhidratlarin bakteriyel fermantasyonu, kan dolagimindan difiizyon ile gegis ve
metabolik reaksiyonlar bu duruma katkida bulunabilir. Normal gastriksekresyon ve sivilarin gastrik liimene tran-
siidasyonu, venoz konjesyona sekonder olarak sivi birikimine katkida bulunur. GDV'nin nedeni bilinmemektedir,
ancak yiksek oranda islenmis gida veya sudan olusan biiyiik 6gunlerin alinmasini takiben egzersiz yapilmasinin
bu duruma katkida bulundugu one siiriilmektedir. Epidemiyolojik ¢aligmalar, soya bazli veya tahil bazli kuru kopek
mamasi ile besleme ile GDV arasinda bir iliski gostermemektedir. Bununla birlikte, tek bir mama tiiriiyle beslenen
Irish Setter'larda, bir mama karigimiyla beslenenlere kiyasla GDV riskinin daha yiiksek oldugu goriilmektedir.
Benzer sekilde, biiyiik ve dev irk kdpeklerin diyetine sofradan veya konserve yiyecekler eklemek, GDV insidansinin
azalmasiyla iligkilidir. Bir calisma, 6giin basina daha fazla miktarda yiyecekle beslemenin, giinliik olarak verilen
oglin sayisindan bagimsiz olarak, GDV riskini dnemli l¢lide artirdigini ileri sirmektedir. Yukarida bahsedilen ¢a-
lismada, giinde bir kez ve daha fazla miktarda yiyecekle beslenen kopeklerde GDV riskinin en yiiksek oldugugos-
terilmektedir. ilk dort bilegeninden birinin sivi veya kati yaglar oldugu kuru képek mamasi ile beslenme de GDV
riskini artirabilir. Katkida bulunan diger nedenler arasinda anatomik predispozisyon, ileus, travma, primer mide
motilite bozukluklari, kusma ve stres yer alir. Erkek cinsiyet, artan yas, zayif olmak, 6giin basina gok miktarda
yemekle beslenmek, giinde bir 6giin (6zellikle biiyiik hacimli bir 6giin) yemek, hizli yemek, ve kaygili bir mizaca
sahip olmak predispozan faktdrlerdir ve GDV riskini onemli 6lgiide artirabilirler. Daha derin ve daha dar bir gogiis
kafesine sahip olmak, mide ile yemek borusu arasindaki anatomik iliskiyi degistirebilir ve kopegdin gaz ¢ikarma
yetenegi bozulur. Kopekleri yiikseltilmis bir mama kabindan beslemek, aerofajiye yol agabileceginden GDV riskini
artirabilir. Bazi yazarlar, splenektomiyi takiben gastrosplenik ligament tarafindan gastrik stabilizasyonun kay-
bolma olasiligindan otiirli GDV gelisebilecedini one siirmekte ve bunu 6nlemek igin gastropeksi onermektedir,
ancak bunun gerekli oldugu kanitlanmamistir. Son olarak, askeri olarak ¢alisan kopeklerin Kasim, Aralik ve Ocak
aylarinda GDV gelistirmesi daha olasi goriinmektedir, ancak bunun nedeni belirsizdir. Atmosferik veriler GDV'nin
olusumuyla iliskilendirilmistir; minimum ve maksimum atmosferik basing ve bir dnceki giin maksimum atmosfe-
rik basing GDV ile pozitif olarak iligkili bulunmustur.

NOT - GDV oOykiisii olan birinci derece bir akrabaya sahip olmak, GDV riskinin artmasiyla dnemli dlgiide iligkilidir.
GDV'si olan birinci derece akrabasi olan kdpeklerin ireme icin kullaniimamasini tavsiye edin.
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Genel olarak, GDV'li mide, cerrahin bakis agisindan bakildiginda saat yoniinde doner. Kopek sirt tstii yatarken ve
klinisyen kopegin yaninda dururken, kraniyal olarak bakilir. Dénme 90 ila 360 derece olabilir, ancak genellikle 220
ila 270 derecedir. Duodenum ve piloris orta hattin ventralinde ve solunda hareket eder ve yemek borusu ile mide
arasinda yer degistirir. Dalak genellikle abdomenin sag ventral tarafina dogru yer degistirir.

Genislemis mide tarafindan yapilan kaudal vena kava ve portal ven kompresyonu, vendz doniisii ve kalp debisini
azaltir, miyokardiyaliskemiye neden olur. Sentralvenoz basing, atim hacmi, ortalama arter basinci ve kalp debisi
azalir. Obstriiktif sok ve yetersiz doku perfiizyonu bobrekler, kalp, pankreas, mide ve ince bagirsak dahil olmak
iizere birgok organi etkiler. GDV'li birgok kopekte, 6zellikle mide nekrozu olanlarda kardiyak aritmiler goriilir. Arit-
miler mortaliteye katkida bulunabilir ve uygun monitdrizasyon ve tedavi gerektirebilir ("Ameliyat Sonrasi Bakim
ve Degderlendirme” konusu altindaki tartismaya bakiniz). Etkilenen kdopeklerde miyokardiyaldepresan faktor de
tanimlanmistir ve artan troponin serum konsantrasyonlarindan goriildiigi tizere kardiyak hasar yaygindir. Reper-
flizyon hasarinin, GDV'nin diizeltilmesinden sonra 6limle sonuglanan doku hasarlarinin coguna neden oldugu
diislinlilmustir. Oksijen tirevli serbest radikal dretimini ve lipid peroksidasyonunu inhibe eden radikal baglayici
antioksidanlar olan lazaroidler (6rn., U74389G), reperfiizyon hasarini azaltiyor gibi goriinmektedir ve sonunda
sag kalimi artirabilir; ancak daha ileri calismalar gerekmektedir.

Kismi veya kronik GDV kopeklerde ortaya cikabilir ve genellikle kusma, anoreksi ve/veya kilo kaybi ile iligkili
olabilen ilerleyici ancak yasami tehdit etmeyen bir sendromdur. Bu kdpeklerin kronik, aralikl belirtileri olabilir
ve araliklar arasinda kopekler normal goriinebilir. Gastrikmalpozisyon, aralikli veya kronik olabilir ancak dila-
tasyon olmayabilir. Kontrastsiz veya kontrasth radyografiler tanisaldir, ancak mide aralikli olarak malpozisyon
gosteriyorsa tekrar radyografilerine ihtiyag olabilir.

TANI
Klinik Tablo

Eskal: GDV oncelikle biiyiik, derin gogslii irklarda (yani Danua, Weimaraner, Saint Bernard, Alman goban kdpegi,
Irish ve Gordon setterler, Dobermanpinscher) gariiliir, ancak kedilerde ve kiigiik cins kopeklerde de bildirilmistir.
Sharpei irki, diger orta boy irklara kiyasla daha yiiksek bir insidansa sahip olabilir. Basset tazilari, nispeten kiigiik
boyutlarina ragmen daha yiiksek GDV riskine sahip olabilir. GDV, herhangi bir yastaki bir kopekte ortaya ¢ikabilir,
ancak en ¢ok orta yasl veya daha yash hayvanlarda goriiliir. Torasik derinlik-genislik oraninin siskinlik riski ile
yiiksek oranda iliskili oldugu goriinmektedir.

Anamnez: GDV'li bir kopegin, giderek genigleyen ve timpanik bir abdomen dykiisii olabilir. Ya da hasta yakini;
hayvani yan yatis pozisyonunda, depresif ve siskin bir abdomene sahip sekilde bulabilir. Kdpek aci gekiyor gibi
goriinebilir ve sirti kambur pozisyonda olabilir. Non-prodiiktif 6giirme, hipersalivasyon ve huzursuzluk yaygin
semptomlardir.

Klinik Muayene Bulgulari

Abdominal palpasyon siklikla ¢esitli derecelerde abdominal timpani veya geniglemeyi ortaya ¢ikarir; bununla
birlikte, agir kasli biiyiik cins veya ¢gok obez kopeklerde gastrik distansiyonu hissetmek zor olabilir. Splenomegali
bazen palpe edilir. Zayif periferik nabizlar, tasikardi, uzamis kapiller dolum siiresi, soluk mukoz membranlar ve/
veya dispne gibi sokla iliskili klinik belirtiler mevcut olabilir.

Tanisal Goriintiileme

Basit dilatasyonu, dilatasyona eslik eden volvulustan ayirt etmek igin radyografiler gereklidir. Etkilenen hayvanlar,
radyografiler ¢cekilmeden dnce dekomprese edilmelidir. Anormal deplase pilorusun, hava ile doimasini kolaylas-
tirmak ve kolayca tanimlanabilmesi igin sag lateral ve dorsoventral radyografik goriintiiler tercih edilir. Pilorus
normalde; lateral goriiniimde fundusun ventralinde ve dorsoventral goriiniimde ise abdomenin sag tarafinda yer
alir. GDV'li bir kopegin sag lateral goriinimiinde, pilorus mide govdesine kraniyal pozisyonda uzanir ve midenin
geri kalanindan yumusak doku ile ayrilir. (“ters C isareti” veya “cift kabarcik”), Dorsoventral goriiniimde, pilorus
orta hattin solunda gazla dolu bir yapi olarak goriiniir. Karin boslugundaki hava, gastrik riiptiirii ve mide duvarin-
daki hava, nekrozu gosterir ve her ikisi de acil operasyon gerektirir.
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NOT - Dikkat! Bu hayvanlari ventrodorsal bir goriinim i¢in konumlandirmak aspirasyona neden olabilir. GDV'yi
teshis etmeye calisirken sag lateral ve dorsoventral goriintiilerin tercih edildigini unutmayin.

Laboratuvar Bulgulari

Yaygin damar igi pihtilagma, trombositopeniye neden olmadikga tam kan hiicresi sayimi (CBC) nadiren bilgilendi-
ricidir. Potasyum konsantrasyonlari normal veya yiiksek olabilir, ancak hipokalemi daha yaygindir. Vaskiilerstaz,
laktik asit artigina ve metabolik asidoza neden olabilir. Bununla birlikte, mide liimeninde hidrojen iyonlarinin se-
kestrasyonunun neden oldugu metabolik alkaloz, metabolik asidozu dengeleyerek kan pH'inin normal olmasina
neden olabilir (yani, bir karisik asit-baz bozuklugu). Respiratuar asidoz, diyaframdaki gastrik sikismaya sekonder
olarak hipoventilasyon ve azalmis ventilasyon kompliyansindan kaynaklanabilir. Bu nedenle, rutin olarak sod-
yum bikarbonat uygulanmasi uygun degildir. Plazma laktatk onsantrasyonlari prognostiktir, daha yiiksek degerler
gastrik nekroz ve kotii prognoz ile iligkilidir.

AYIRICI TANI

Basit gastrikdilatasyon genellikle geng yavrularda asiri yemekten kaynaklanir ve nadiren spesifik bir tedavi ge-
rektirir. Mide; yiyecek ve gazla dolu olarak biiyiik dlciide biiyiimesine ragmen malpozisyon yoktur. ince bagirsak
volvulusu, timpanik ve geniglemis bir abdomenle sonuglanmasi nedeniyle ayirici bir tanidir; bununla birlikte, ba-
girsak yolunun dilatasyonuda radyografilerde belirgindir. Primer dalak torsiyonu siklikla akut abdomen agrisina
neden olur; bununla birlikte, abdominaldistansiyon hafif derece var ila yok arasinda degisir. Diyafragmaherni-
asyonu, ozellikle mide fitiklagmigsa ve ¢ikis tikaliysa, GDV'ye benzer klinik belirtiler tretebilir. Asites, abdomen
siskinligine neden olabilir ancak ballotman yontemi sirasinda onu GDV'de bulunan timpanik abdomenden ayiran
bir sivi dalgasi hissedilmelidir.

NOT - Bir mide tiipiinii gegirebildiginiz olgularda, GDV'yi volvulus olmayan gastrik dilatasyondan ayirt edemezsi-
niz. Mide tiipleri genellikle biikiilmiis mideli kopeklerde gegirilebilir.

MEDIKAL YONETIM

ilk hedef, hastanin durumunu stabilize etmektir. Bir veya daha fazla sayida ve genis ¢apli intravenoz kateter ya bir
juguler ya da her iki sefalik vene yerlestirilmelidir. Ya izotonik sivilar (90 ml/kg/saat), hipertonik %7 salin (5ila 15
dakika iginde 4 ila 5 ml/kg), hetastarch (10 ila 15 dakika boyunca 5-10 mi/kg) ya da %7,5'lik bir karigim salin ve
hetastarch karisimi (%23.4salini %7.5'lik bir soliisyon elde edene kadar %6 hetastarch ile seyreltin; 5 dakikada 4
ml/kg dozda uygulanir. Hipertonik salin veya hetastarch verilirse, sonraki kristaloid uygulama hizi ayarlanmaldir.
Kan gazi analizleri, CBC ve biyokimyasal panel igin kan alinmalidir. Genis spektrumlu antibiyotikler (6rn.,sefazo-
lin, ampisilin arti enrofloksasin) uygulanmalidir. Hayvanda dispne varsa, nazal insuflasyon veya maske ile oksijen
tedavisi uygulanabilir.

Sok tedavisine baslanirken mide dekompresyonu yapilmalidir. Mide, birkag adet biiyiik ¢capli intravenoz kateter
veya kiigiik bir trokar ile perkiitan olarak dekomprese edilebilir veya (tercihen) bir mide tiipii gegirilebilir. Mide
tlipd, burun noktasindan ksifoid (xiphoid) ¢ikintiya kadar olgiilmeli ve dogru uzunlugu isaretlemek igin tiipe bir
parca bant uygulanmalidir. Kesici disler ile merkez delikten gegirilen tiip arasina bir bant rulosu yerlestirilebilir.
Tiipii olgiilen noktaya kadar gegirmeye calisiimalidir. Tiipii mideye ilerletmek zorsa, hayvani farkli pozisyonlara
almak (yani oturmak, egimli bir masaya yaslamak) yardimci olabilir. Tiipli gegirmek igin asiri siddetli girisimlerde
bulunarak yemek borusunu delmeyin. Bu girisimler basarisiz olursa, midenin perkiitan dekompresyonu denen-
melidir. Bu, kardia iizerindeki basinci hafifletebilir ve tiipiin mideye girmesine izin verebilir. Hava alindiktan sonra
mide 1lik su ile yikanmalidir. Midenin lavaj edilmemesi, genellikle tiip geri gekildikten sonra hizli bir sekilde ye-
niden dilatasyona neden olur. Mide sivisinda kan goriiliirse, mide nekrozunu isaret edebilecedinden acil cerrahi
miidahale gerekir. Mide tiipii hala gegirilemiyorsa ve acil cerrahi diizeltme miimkiin degilse, gegici bir gastrosto-
mi yapilarak gegici dekompresyon saglanabilir. Midedeki tiip gekilirse olugacak yiiksek peritonit riski nedeniyle,
mide viicut duvarina yapistirlmadikga mideye bir Foley kateteri yerlestiriimemelidir. Gegici gastrostominin de-
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zavantajlari, kalici gastropeksi yapilirken midenin kapatilmasinin gerekmesi ve periton kontaminasyonu riski-
nin yiiksek olmasidir. Bununla birlikte, hayvan sevk ediliyorsa veya ameliyat ertelenirse, gegici bir gastrostomi,
gastrik dekompresyonu saglar. Mide tiipiiniin gegirildigi ancak dekompresyondan sonra hizla genigleme devam
eden bir hayvanda hemen ameliyat miimkiin degilse, mide tiipii bir faringostomi yaklagimiyla disari ¢ikarilabilir.
Bu, kesin cerrahi yapilana kadar hayvanin tiipii ¢ignemesini onler. Hasta dekomprese edildikten ve stabil hale
geldikten sonra radyografiler alinabilir.

CERRAHI TEDAVi

Mide dekomprese edilmis olsa bile, hayvanin durumu stabilize olur olmaz ameliyat yapiimalidir. Agilmamis bir
midenin donmesi, mideye kan akisini engeller ve mide nekrozunu giiglendirebilir.

Postoperatif Yonetim

Hayvana ameliyattan once intravendz sivilar ve antibiyotikler verilmelidir ("Medikal Yonetim” béliimiine bakiniz).
Onemli elektrolit ve asit-baz anormallikleri diizeltilmelidir. Gok genislemis bir mide, solunumu engelleyebilir ve
anestezi indiiksiyonu sirasinda hayvanin hava almasini zorlastirabilir. Ameliyattan 6nce lidokain ile tedavi edilme-
si gereken kardiyak aritmileri saptamak igin bir EKG izlenmelidir (kalp debisini azaltabilen uzun siireli ventrikiiler
tasikardi).

Anestezi

GDV'li kopekler igin cok sayida anestezi protokoli tanimlanmistir. Hayvan dekomprese edilmisse ve durumu
kardiyak aritmiler olmaksizin stabilse, hidromorfon ve diazepam intravendz olarak verilebilir ve hasta etomidat,
tiyobarbitiiratlar veya propofol indiiklenir. Akut abdomenli hastanin tedavisine iliskin daha eksiksiz bir bilgi icin
“ince bagirsagin preoperatif endiseleri ve anestezi” béliimlerine bakin. Hayvan depresifse, muhtemelen preme-
dikasyon gerekli degildir. Preoksijenasyonu takiben ketamin ve bir benzodiazepin (6rn. midazolam, diazepam)
veya etomidat ile hizli bir indiiksiyon yapilmalidir. Etomidat, kalp debisini korudugu ve aritmojenik olmadigi igin
durumu iyi stabilize edilmeyen hayvanlarda indiksiyon igin iyi bir se¢imdir. Aritmiler varsa lidokain ve tiyobarbi-
tiirat kullanilabilir; her birinden 9 mg/kg hazirlanir ve yarisi baslangigta intravendz olarak verilir. Kdpegin entiibe
edilmesini saglamak igin ek ilag verilir. Genellikle, toksisiteyi onlemek igin intravenoz olarak 6 mg/kg'dan fazla
lidokain verilmez. Bradikardi meydana gelirse antikolinerjikler (6rn. atropin veya glikopirolat) verilebilir. GDV'li
kopeklerde nitroz oksit kullanilmamalidir. izofluran veya sevofluran tercih edilen inhalasyon ajanlaridir.

Cerrahi Anatomi

Normalde, cerrahin bakis agisindan bakildiginda (yani, hayvan sirt listii yatar durumdayken), pilorus kopegin sag
tarafinda yer alir ve omentum midenin biiyiik kavisinden baslayarak bagirsaklari kaplar. Gastrik (kiigiik kavis) ve
gastroepiploik (biiyiik kavis) arterler mideyi besler ve celiac arterden tiiretilir. Kisa gastrik arterler splenik arter-
den ¢ikar ve biiyiik kavisi saglar. GDV'li kopeklerde kisa gastrik arterlerin yirtilmasi yaygindir ve bu durum kan
kaybina ve gastrik enfarktiis veya nekroza katkida bulunabilir. Arteriyel akimin yiizde sekseni mukozaya, kalani
ise muskularis ve serozayadir; bu nedenle, mukozal rengin gozlemlenmesi, mide duvari canhihiinin giivenilir bir
gostergesi degildir. Mukoza, tam kalinlikta nekroz olmadiginda bile, vaskiiler bozulma nedeniyle siklikla koyu
goriindr.

Pozisyonlandirma

Kopek sirtiistii yatirilir ve abdomenin orta hatti ensizyon igin hazirlanir. Hazirlanan alan orta torakstan pubise
kadar uzanmalidir. Tiip gastropeksi yapilacaksa, hazirlanan alan; tiipiin kaudal sag kaburganin arkasindan digari
cikmasina izin vermek icin kraniyal ve dorsal olarak uzatilmalidr.

CERRAHI TEKNIK

Cerrahi tedavinin amaci ii¢ yonliidiir: (1) hasarli veya nekrotik dokulari belirlemek ve gikarmak i¢in mide ve dalag
incelemek; (2) mideyi bosaltmak ve herhangi bir malpozisyonu diizeltmek; ve (3) miiteakip malpozisyonu onle-
mek i¢in mideyi viicut duvarina yapistirmak. GDV'li bir kopegin karin bosluguna girdikten sonra karsilasilan ilk
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yapi, genellikle genislemis mideyi kaplayan biiyiik omentumdur.

Aspirasyona olmamasi i¢in, malpozisyonu diizeltmeden once biiyiik gapli bir igne (yani 14 veya 16 gauge) kulla-
narak midenin basincini bogaltin. iGine gida igerigi ile tikanirsa, bir asistanin orogastrik mide tiipiinii gegirmesini ve
gastrik lavaj yapmasini saglayin.

Kardiyanin intraoperatif maniptilasyonu genellikle tiipiin mideye zorlanmadan ge¢mesine izin verir. Yeterli de-
kompresyon hala saglanamazsa veya bir asistan yoksa, mide icerigini ¢gtkarmak igin kiigiik bir gastrotomiinsizyo-
nu yapilabilir, ancak miimkiin mertebe bundan kaginiimalidr.

Saat yoniinde bir doniis igin, mide dekomprese edildikten sonra, pilorusu (genellikle yemek borusunun altinda bulu-
nur) sag elle ve biiyiik kavisi sol elle kavrayarak saat yoniiniin tersine gevirin. Pilorusu insizyona dogru kaldirirken
ayni anda midenin biiyiik kavisini veya fundusunu masaya dogru itin. Dalagin normal olarak sol karin kadranina
yerlestirildiginden emin olmak igin kontrol edin. Dalak nekrozu veya 6nemli enfarktiis varsa kismi veya tam sple-
nektomi yapin. Nekrotik mide dokularini ¢ikarin veya invajine edin. Miimkiinse mide liimenine girmekten kaginin.
Mide dokusunun canli kalip kalmayacagindan emin degilseniz, anormal dokuyu invajine edin. Gastrosplenik bagin
biikiilmedigini dogrulayin ve kapatmadan 6nce midenin derotasyonunu saglamak icin abdomen igindeki yemek
borusunu palpe edin.

Kalici bir gastropeksi gergeklestirin. Gastropeksi, genellikle kismi veya kronik GDV'si olan kopekler igin iyilesme
saglar.

NOT « GDV'nin tekrarini dnlemek i¢in mide kalici olarak viicut duvarina yapistirimalidir. Ancak gastropeksidilatas-
yon veya volvulusun tekrarlamayacagini garanti etmez; sadece daha az olasi hale getirir. Gastropeksi her zaman
abdominal kesif ve mide derotasyonuyla birlikte yapiimalidir.

DiKi$ MATERYALLERi VE OZEL ALETLER

Gastropeksi igin emilebilir (polidioksanon veya poliglikonat) veya emilemeyen (polipropilen) dikis iplikleri kullani-
labilir (0 veya 2-0). Tiip gastropeksi icin bir Foley kateter gerekir. Balfour ekartorleri, elle tutulan ekartorler (yani
Ordu-Donanma ekartorleri veya doviilebilir ekartorler) ve ekstra ortii pensleri (sirkumkostalgastropeksi yaparken
kaburgaya yerlestirmek igin) faydalidir.

POSTOPERATIF BAKIM VE DEGERLENDIRME

Elektrolit, sivi ve asit-baz durumu ameliyattan sonra yakindan izlenmelidir. GDV'li birgok kopek ameliyat sonrasi
hipokalemiktir ve potasyum takviyesi gerektirir. Ameliyattan 12 ila 24 saat sonra az miktarda su ve yumusak, az
yagh yiyecekler verilmeli ve hasta kusma acgisindan gozlemlenmelidir. Mukozal iskemiye sekonder olarak gastrit
olusumu yaygindir ve mide kanamasi veya kusma bununla iliskili olabilir. Kusma siddetli veya siirekli ise, merkezi
etkili bir antiemetik verilebilir. Sekondermide {ilserleri olusabilir ve tedavi gerektirebilir. H2-reseptor antagonist-
leri (Grn.,simetidin, ranitidin veya famotidin), mide asiditesini azaltir ve faydali olabilir. Hastanin oral sivi alimi
hidrasyonu siirdirmek igin yeterli olana kadar intravenoz sivi tedavisine devam edilmelidir. Hastalar ameliyat
sonrasi erken donemde hipoalbiiminemi ve anemi agisindan izlenmelidir.

|NOT « Simetidin ile birlikte lidokainverilen hastalarda lidokaintoksisitesi artabilir. |
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Ventrikiiler aritmiler GDV'li kopeklerde yaygindir ve genellikle ameliyattan 12 ila 36 saat sonra baslar. Nedenleri
bilinmemektedir, ancak miyokardiyal depresan faktor, azalmis kardiyak ¢ikis ve miyokardiyal iskemi bu duruma
katkida bulunabilir. Kardiyak aritmilerin tedavisi, normal hidrasyonun korunmasini ve elektrolit dengesizliklerinin
diizeltilmesini igerir. Bazen aritmi, sadece hipokalemiyi diizelterek tedavi edilebilir. Hayvan hipokalemik oldugun-
da bazi antiaritmik ilaglar (yani lidokain) etkisizdir. Aritmiler, zayif periferik nabizlarla seyrederek kalp debisini et-
kiliyorsa; cok sekillidir; nceki kompleks dalgasina denk gelecek sekilde en erken atimlara sahipseler (T lizerinde
R); veya dakikada 160 atim iizerinde siirekli ventrikiiler hiza sahipseler intravendz ilaglarla tedavi edilmelidirler.
Bu ilaca yaniti belirlemek igin intravendz olarak (2 mg/kg bolus, 8 mg/kg'a kadar toplam doz) bir test bolusu
kullanilabilir. Aritmiler azalir veya durursa, lidokain 50 ila 75 pg/kg/dakika siirekli intravenoz infiizyonla verilme-
lidir. Baslangicta diisiik dozlar kullanilmali ve sadece gerektiginde artirimalidir. Lidokain toksisitesinin belirtileri
arasinda kas titremeleri, kusma ve nobetler bulunur; bu belirtiler ortaya cikarsa lidokain tedavisi kesilmelidir.
Diger muhtemel etkili antiaritmik ilaglar prokainamid ve sotalol'diir. Prokainamid, intravenz bolus olarak, siirekli
infiizyonla, intramiiskiiler veya oral yoldan verilebilir. Sotalol; lidokain veya prokainamide yanit vermeyen hayvan-
larda etkili olabilir.

Sekil 1:Fossum, TW: Small AnimalSurgery, Elsevier (2019)

KOMPLIKASYONLAR

Cansiz doku yeterince gikarilmazsa, sepsis ve peritonite yol acarak gastrik nekroz veya perforasyona neden
olabilir. Tanisal peritoneal lavaj, peritonit teshisine yardimci olabilir. Peritonit acil cerrahi miidahale gerektirir.
Yaygin damar igi pihtilagma, GDV'li kdpeklerin yaklasik %16'sinda meydana gelir, ancak yakin tarihli bir galismada
olim igin bir risk faktori olarak bulunmamisgtir. Pihtilagma parametrelerinin degerlendirilmesi ve plazma, sivilar
ve heparin ile uygun tedavi; koagiilopatilerin gelismesi 6lim riskini artirdigindan gereklidir. GDV'li kopeklerde
kardiyak aritmiler yaygindir (%45.5), ancak yukarida bahsedilen ¢alismada durumla iligkili 6liim riskini artirmadig
gosterilmektedir.

PROGNOZ

Zamaninda cerrahi miidahale ile prognoz iyidir. %45 ve lizeri 6ltim oranlari bildirilmistir; bununla birlikte, %10 gibi
diisiik 6liim oranlar daha yaygin hale gelmektedir. Volvulussuz gastrik dilatasyon GDV'den daha iyi prognoza
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sahiptir; bununla birlikte, GDV'li kopeklerde rotasyon derecesi 6limle iligkili degildir. Bir calismada olim riski en
yiiksek olan irklar Tazi, Alman uzun tiiylii pointer ve Napoliten mastiff olarak gosterigmistir. Gastrik nekroz veya
perforasyon meydana gelirse veya cerrahi miidahale ertelenirse prognoz kotiidiir. Plazmdaki laktatin preoperatif
olcimii, GDV'li kopekler igin gastrik nekroz ve sonucun iyi bir gostergesi olabilir. 6 mmol/Lnin altindaki plazma
laktat konsantrasyonlari, mide nekrozunun olmadigini ve dolayisiyla iyi bir prognozun garanti edildigini gosterir.
Gastrik nekrozu olan kopeklerin 6lme olasihdi, gastrik nekrozu olmayanlara gore yaklasik 10 kat daha fazladir.
Bir calismada GDV'li kopeklerde cerrahi sonrasi artan idrar 22-dTXB,-kreatinin orani, postoperatif komplikasyon
insidansinda artis ile iligkilendirilmistir. GDV igin tekrarlama oranlari, kullanilan tekniklere bagh olarak farklilik
gosterir, ancak ¢ogu calismada %10'dan az oranlar bildirmistir. Tiip gastropeksi, %5 ile %29 arasinda degisen,
rapor edilen en yiiksek niiks oranina sahip yontemdir.

GDV'li bazi kopekler, tek basina tiip dekompresyonuna ve medikal stabilizasyona yanit verir. Nadiren hava alin-
diktan sonra mide normal olarak pozisyon alir veya sadece kismen dondiiriiliir (180 dereceden az) veya sadece
genisler. Bununla birlikte, bu kopeklerin hala yiiksek bir niiks olasihdi vardir ve konservatif tedavi gastrikmalpo-
zisyonu basarih bir sekilde hafiflettiginde bile gastropeksi onerilmelidir. Midenin yeniden konumlandirildigi ancak
gastropeksi yapilmadan ameliyat edilen kopeklerde rapor edilen niiks oranlar %80’e yaklagmaktadir.

Bir caligmada preoperatif ve postoperatif aritmiler mortalite artisi ile iligkilendirilmistir. Ayni calismada eszaman-
Il splenektomi de daha yiiksek bir 6lim orani ile iligkilendirilmistir ve GDV'li kopeklerde splenektomi 6ncesinde
dikkatli bir degerlendirme yapilmalidir; derotasyondan sonra dalagi degerlendirin ve ¢ikarmadan 6nce herhangi
bir konjesyonun ¢oziilmesi icin yeterli zaman taniyin.
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Gastric Dilatation Volvulus: What's New?
Theresa Fossum

Epic Veterinary Specialists, Arizona

DEFINITIONS

Enlargement of the stomach associated with rotation on its mesenteric axis is referred to as gastric dilatation-
volvulus (GDV). The term simple dilatation refers to a stomach that is engorged with air or froth but not malposi-
tioned. Dilatation refers to a condition in which an organ or structure is stretched beyond its normal dimensions;
dilation is the act of stretching a cavity or orifice. GDV is also called gastric torsion or bloat.

GENERAL CONSIDERATIONS AND CLINICALLY RELEVANT PATHOPHYSIOLOGY

Classically, GDV syndrome is an acute condition with a mortality rate of 20% to 45% in treated animals. The
gastric enlargement is thought to be associated with a functional or mechanical gastric outflow obstruction. The
initiating cause of the outflow obstruction is unknown; however, once the stomach dilates, normal physiologic
means of removing air (i.e., eructation, vomiting, and pyloric emptying) are hindered because the esophageal and
pyloric portals are obstructed.

The stomach becomes enlarged as gas or fluid or both accumulate in the lumen. The gas probably comes from
aerophagia, although bacterial fermentation of carbohydrates, diffusion from the bloodstream, and metabolic
reactions may contribute. Normal gastric secretion and transudation of fluids into the gastric lumen secondary to
venous congestion contribute to fluid accumulation. The cause of GDV is unknown, but exercise after ingestion
of large meals of highly processed food or water has been suggested to contribute to it. Epidemiologic studies
have not supported a causal relationship between feeding soy-based or cereal-based dry dog food and GDV. How-
ever, Irish setters fed a single feed type appear to have an increased risk of GDV compared to those fed a mixture
of feed types. Likewise, adding table food or canned food to the diet of large and giant breed dogs is associated
with a decreased incidence of GDV. One study suggested that dogs fed a larger volume of food per meal were
at significantly increased risk of GDV, regardless of the number of meals fed daily. In the aforementioned study,
the risk of GDV was highest for dogs fed a larger volume of food once daily. Feeding dry dog foods in which one
of the first four ingredients are oils or fats may also increase the risk of GDV. Other contributing causes include
an anatomic predisposition, ileus, trauma, primary gastric motility disorders, vomiting, and stress. Male gender,
increasing age, being underweight, being fed a large volume of food per meal, eating one meal (especially a large
volume meal) per day, eating rapidly, having a raised feeding bowel, and having a fearful temperament are pre-
disposing factors that may significantly increase a dog’s risk of GDV. Having a deeper and narrower thorax may
change the anatomic relationship between the stomach and esophagus such that the dog’s ability to eructate is
impaired. Feeding dogs from a raised feed bowl may increase the risk of GDV because it may promote aeropha-
gia. Some authors have recommended gastropexy to prevent GDV following splenectomy due to possible loss
of gastric stabilization by the gastrosplenic ligament, but this has not been proven necessary. Finally, military
working dogs appear to be more likely to develop a GDV in November, December, and January, but the reasons
for this are uncertain. Atmospheric data have been related to the occurrence of GDV; minimum and maximum at-
mospheric pressure and the maximum atmospheric pressure the day prior were positively associated with GDV..

NOTE - Having a first-degree relative with a history of GDV is significantly associated with an increased risk of GDV.
Recommend that dogs with a first-degree relative that has had GDV not be used for breeding.

Generally, with GDV the stomach rotates in a clockwise direction when viewed from the surgeon’s perspective
(with the dog on its back and the clinician standing at the dog’s side, facing cranially. The rotation may be 90 to
360 degrees but usually is 220 to 270 degrees. The duodenum and pylorus move ventrally and to the left of the
midline and become displaced between the esophagus and stomach. The spleen usually is displaced to the right
ventral side of the abdomen.
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Caudal vena cava and portal vein compression by the distended stomach reduces venous return and cardiac
output, causing myocardial ischemia. Central venous pressure, stroke volume, mean arterial pressures, and car-
diac output are reduced. Obstructive shock and inadequate tissue perfusion affect multiple organs, including the
kidneys, heart, pancreas, stomach, and small intestine. Cardiac arrhythmias occur in many dogs with GDV, par-
ticularly those with gastric necrosis. Arrhythmias may contribute to mortality and require appropriate monitoring
and treatment (see discussion under Postoperative Care and Assessment). Myocardial depressant factor has
also been recognized in affected dogs, and cardiac damage is common, as seen by increased serum concentra-
tions of troponin. Reperfusion injury has been implicated as causing much of the tissue damage that ultimately
results in death after correction of GDV. Lazaroids (e.g., U74389G) which are radical-quenching antioxidants that
inhibit oxygen-derived free radical production and lipid peroxidation, appear to reduce reperfusion injury and may
eventually increase survival; however, further studies are needed.

Partial or chronic GDV may occur in dogs and usually is a progressive but non-life-threatening syndrome that may
be associated with vomiting, anorexia, and/or weight loss. These dogs may have chronic, intermittent signs and
appear normal between episodes. Gastric malpositioning may be intermittent or chronic but without dilatation.
Plain or contrast radiographs are diagnostic but repeat radiographs may be necessary if the stomach is intermit-
tently malpositioned.

DIAGNOSIS
Clinical Presentation

Signalment. GDV primarily occurs in large, deep-chested breeds (i.e., Great Dane, Weimaraner, Saint Bernard,
German shepherd, Irish and Gordon setters, Doberman pinscher) but has been reported in cats and small-breed
dogs. Shar peis may have an increased incidence compared with other medium-sized breeds. Basset hounds
may have a higher risk of GDV, despite their relatively small size. GDV may occur in a dog of any age but is most
common in middle-aged or older animals. The thoracic depth to width ratio appears to be highly correlated with
the risk of bloat.

History. A dog with GDV may have a history of a progressively distending and tympanic abdomen, or the owner
may simply find the animal recumbent and depressed with a distended abdomen. The dog may appear to be in
pain and may have an arched back. Nonproductive retching, hypersalivation, and restlessness are common.

Physical Examination Findings

Abdominal palpation often reveals various degrees of abdominal tympany or enlargement; however, it may be
difficult to feel gastric distention in heavily muscled large-breed or very obese dogs. Splenomegaly occasionally
is palpated. Clinical signs associated with shock may be present, including weak peripheral pulses, tachycardia,
prolonged capillary refill time, pale mucous membranes, and/or dyspnea.

Diagnostic Imaging

Radiographs are necessary to differentiate simple dilatation from dilatation plus volvulus. Affected animals
should be decompressed before radiographs are taken. Right lateral and dorsoventral radiographic views are
preferred in order to facilitate filling the abnormally displaced pylorus with air so that it can be easily identified.
The pylorus is normally located ventral to the fundus on the lateral view and on the right side of the abdomen on
the dorsoventral view. On a right lateral view of a dog with GDV, the pylorus lies cranial to the body of the stomach
and is separated from the rest of the stomach by soft tissue (“reverse C sign” or “double bubble”), On the dorso-
ventral view, the pylorus appears as a gas-filled structure to the left of midline. Free abdominal air suggests gas-
tric rupture and air within the wall of the stomach indicates necrosis, both of which warrant immediate surgery.

NOTE - Caution! Positioning these animals for a ventrodorsal view may lead to aspiration. Remember that the right
lateral and dorsoventral views are preferred when attempting to diagnose GDV.

Laboratory Findings
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The complete blood cell count (CBC) is seldom informative unless disseminated intravascular coagulation caus-
es thrombocytopenia. Potassium concentrations may be normal or elevated, but hypokalemia is more common.
Vascular stasis may cause increased lactic acid and metabolic acidosis. However, metabolic alkalosis caused
by sequestration of hydrogen ions in the gastric lumen can offset the metabolic acidosis, causing the blood pH
to be normal (i.e., a mixed acid-base disorder). Respiratory acidosis may be caused by hypoventilation secondary
to gastric impingement on the diaphragm and diminished ventilatory compliance. Therefore, routine administra-
tion of sodium bicarbonate is inappropriate. Plasma lactate concentrations are prognostic, higher values being
associated with gastric necrosis and a poor prognosis.

DIFFERENTIAL DIAGNOSIS

Simple gastric dilatation occurs commonly in young puppies from overeating and seldom requires specific treat-
ment. The stomach, although greatly enlarged with ingesta and gas, is not malpositioned. Small intestine volvu-
lus is a differential diagnosis because it results in a tympanic and enlarged abdomen; however, dilatation of the
intestinal tract is apparent on radiographs. Primary splenic torsion often causes acute abdominal pain; however,
abdominal distention is absent to mild. Diaphragmatic herniation may produce clinical signs similar to GDV,
particularly if the stomach is herniated and outflow is obstructed. Ascites can cause abdominal distention, but
a fluid wave should be felt during ballottement, which distinguishes it from the tympanic abdomen found in GDV.

NOTE - You cannot differentiate GDV from gastric dilatation without volvulus simply because you are able to pass a
stomach tube. Stomach tubes frequently can be passed in dogs with twistedstomachs.

MEDICAL MANAGEMENT

Stabilizing the patient’s condition is the initial objective. One or more large-bore intravenous catheters should
be placed in either a jugular or both cephalic veins. Either isotonic fluids (90 ml/kg/hour), hypertonic 7% saline
(4 to 5 ml/kg over 5 to 15 minutes), hetastarch (5 to 10 ml/kg over 10 to 15 minutes) or a mixture of 7.5% saline
and hetastarch (dilute 23.4% saline with 6% hetastarch until you have a 7.5% solution; administer at 4 ml/kg
over 5 minutes) is administered. If hypertonic saline or hetastarch is given, the rate of subsequent crystalloid
administration must be adjusted. Blood should be drawn for blood gas analyses, a CBC, and a biochemical panel.
Broad-spectrum antibiotics (e.g., cefazolin, ampicillin plus enrofloxacin) should be administered. If the animal is
dyspneic, oxygen therapy may be given by nasal insufflation or mask.

Gastric decompression should be performed while shock therapy is initiated. The stomach may be decompressed
percutaneously with several large-bore intravenous catheters or a small trocar, or (preferably) a stomach tube
may be passed. The stomach tube should be measured from the point of the nose to the xiphoid process and
a piece of tape applied to the tube to mark the correct length. A roll of tape can be placed between the incisors
and the tube passed through the center hole. Attempts should be made to pass the tube to the measured point.
Placing the animal in different positions (i.e., sitting, reclining on a tilt-table) may help if it is difficult to advance
the tube into the stomach. Do not perforate the esophagus with overly vigorous attempts to pass the tube. If
these attempts fail, percutaneous decompression of the stomach should be attempted. This may relieve pres-
sure on the cardia and allow the tube to enter the stomach. Once the air has been removed, the stomach should
be flushed with warm water. Failure to lavage the stomach usually results in rapid re-dilatation after the tube is
withdrawn. If blood is seen in the fluid from the stomach, prompt surgical intervention is warranted because this
may indicate gastric necrosis. If the stomach tube still cannot be passed and immediate surgical correction is
not possible, temporary decompression may be achieved by performing a temporary gastrostomy. A Foley cathe-
ter should not be placed in the stomach percutaneously unless the stomach is simultaneously tacked to the body
wall because of the high risk of peritonitis if the stomach pulls away from the tube. The disadvantages of a tem-
porary gastrostomy are that the stomach must be closed when the permanent gastropexy is performed, and there
is a high risk of peritoneal contamination. However, a temporary gastrostomy maintains gastric decompression
if the animal is being referred or if surgery is delayed. If immediate surgery is not possible in an animal in which
a stomach tube was passed but that dilates rapidly after decompression, the stomach tube can be exteriorized
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through a pharyngostomy approach. This prevents the animal from chewing on the tube until definitive surgery
can be performed. Radiographs may be taken after the patient has been decompressed and is stable.

SURGICAL TREATMENT

Surgery should be performed as soon as the animal’s condition has been stabilized, even if the stomach has
been decompressed. Rotation of an undistended stomach interferes with gastric blood flow and may potentiate
gastric necrosis.

Preoperative Management

The animal should be given intravenous fluids and antibiotics before surgery (see discussion of Medical Man-
agement). Significant electrolyte and acid-base abnormalities should be corrected. A greatly enlarged stomach
may hinder respiration and make it difficult for the animal to ventilate during induction of anesthesia. An ECG
should be monitored to detect cardiac arrhythmias, which should be treated with lidocaine before surgery if they
are significant (i.e., long runs of ventricular tachycardia which can decrease cardiac output).

Anesthesia

Numerous anesthetic protocols have been described for dogs with GDV. If the animal has been decompressed
and its condition is stabile without significant cardiac arrhythmias, then hydromorphone and diazepam may be
given intravenously and the patient induced with etomidate, thiobarbiturates, or propofol. Refer to the surgery of
the small intestine preoperative concerns and anesthesia sections for a more complete discussion of manage-
ment of the patient with the acute abdomen. If the animal is depressed, premedication is probably not needed.
Preoxygenation followed by a rapid induction with either ketamine and a benzodiazepine (e.g., midazolam, diaz-
epam) or etomidate should be done. Etomidate is a good choice for induction if the animal’'s condition has not
been well stabilized because it maintains cardiac output and is not arrhythmogenic. Lidocaine and thiobarbitu-
rate may be used if arrhythmias are present; 9 mg/kg of each is drawn up, and half is given initially intravenously.
Additional drug is given to effect to allow the dog to be intubated. Generally, no more than 6 mg/kg of lidocaine
is given intravenously to prevent toxicity. If bradycardia occurs, anticholinergics (e.g., atropine or glycopyrrolate)
may be given. Nitrous oxide should not be used in dogs with GDV. Isoflurane or sevoflurane are the inhalation
agents of choice.

Surgical Anatomy

Normally, when viewed from the surgeon’s perspective (i.e., with the animal in dorsal recumbency), the pylorus
is located on the dog's right side, and the greater omentum arises from the greater curvature of the stomach and
covers the intestines. The gastric (lesser curvature) and gastroepiploic (greater curvature) arteries supply the
stomach and are derived from the celiac artery. The short gastric arteries arise from the splenic artery and supply
the greater curvature. Rupture of the short gastric arteries in dogs with GDV is common and may contribute to
blood loss and gastric infarction or necrosis. Eighty percent of the arterial flow is to the mucosa, and the remain-
der is to the muscularis and serosa; therefore, observation of mucosal color is not a reliable indicator of gastric
wall viability. The mucosa often appears darkened because of vascular compromise, even when full thickness
necrosis is not present.

Positioning
The dog is placed in dorsal recumbency, and the abdomen is prepared for a midline abdominal incision. The

prepped area should extend from midthorax to the pubis. If a tube gastropexy is to be performed, the prepped
area should be extended cranially and dorsally to allow the tube to be exteriorized behind the caudal right rib.

SURGICAL TECHNIQUE

The goals of surgical treatment are threefold: (1) to inspect the stomach and spleen so as to identify and remove
damaged or necrotic tissues; (2) to decompress the stomach and correct any malpositioning; and (3) to adhere
the stomach to the body wall to prevent subsequent malpositioning. Upon entering the abdominal cavity of a dog
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with GDV, the first structure noted is the greater omentum, which usually covers the dilated stomach.

Decompress the stomach before repositioning by using a large-bore needle (i.e., 14 or 16 gauge) attached to suc-
tion. If the needle becomes occluded with ingesta, have an assistant pass an orogastric stomach tube and perform
gastric lavage.

Intraoperative manipulation of the cardia usually allows the tube to be passed into the stomach without difficulty.
If adequate decompression is still not achieved or an assistant is not available, a small gastrotomy incision can
be performed to remove the gastric contents, although this should be avoided if possible.

For a clockwise rotation, once the stomach has been decompressed, rotate it counterclockwise by grasping the
pylorus (usually found below the esophagus) with the right hand and the greater curvature with the left. Push the
greater curvature, or fundus, of the stomach toward the table while simultaneously elevating the pylorus towards
the incision. Check to make sure the spleen is normally positioned in the left abdominal quadrant. If there is splenic
necrosis or significant infarction, perform a partial or complete splenectomy. Remove or invaginate necrotic gastric
tissues. Avoid entering the gastric lumen if possible. If you are uncertain whether gastric tissue will remain viable,
invaginate the abnormal tissue. Verify that the gastrosplenic ligament is not torsed, and before closure palpate the
intraabdominal esophagus to ensure that the stomach is derotated.

Perform a permanent gastropexy. Gastropexy usually is curative for dogs with partial or chronic GDV.

NOTE - To prevent recurrence of GDV the stomach must be permanently adhered to the body wall. However, gastropexy
does not guarantee that dilatation or volvulus will not recur; it simply makes it less likely.Gastropexyshouldalwaysbeper-
formedinconjunctionwithabdominalexplorationandderotationof the stomach.

SUTURE MATERIALS AND SPECIAL INSTRUMENTS

Absorbable (polydioxanone or polyglyconate) or nonabsorbable (polypropylene) suture material may be used for
the gastropexy (0 or 2-0). A Foley catheter is needed for a tube gastropexy. Balfour retractors, hand-held retrac-
tors (i.e., Army-Navy retractors or malleable retractors), and extra towel clamps (for placement on the rib when
doing a circumcostal gastropexy) are helpful.

POSTOPERATIVE CARE AND ASSESSMENT

Electrolyte, fluid, and acid-basis status should be monitored closely postoperatively. Many dogs with GDV are
hypokalemic postoperatively and require potassium supplementation. Small amounts of water and soft, low-fat
food should be offered 12 to 24 hours after surgery and the patient observed for vomiting. Gastritis that occurs
secondary to mucosal ischemia is common and may be associated with gastric hemorrhage or vomiting. If vom-
iting is severe or continuous, a centrally acting antiemetic may be given. Secondary gastric ulcers may occur and
require treatment. H2-receptor antagonists (e.g., cimetidine, ranitidine, or famotidine reduce gastric acidity and
may be beneficial. Intravenous fluid therapy should be continued until the patient’s oral fluid intake is adequate
to maintain hydration. Patients should be monitored for hypoalbuminemia and anemia in the early postoperative
period.

NOTE - Lidocaine toxicity may be enhanced in patients given cimetidine concurrently.

Ventricular arrhythmias are common in dogs with GDV and usually begin 12 to 36 hours after surgery. Their cause
is unknown, but myocardial depressant factor, reduced cardiac output, and myocardial ischemia may contribute.
Treatment of cardiac arrhythmias includes maintenance of normal hydration and correction of electrolyte imbal-
ances. Sometimes the arrhythmia can be corrected simply by correcting hypokalemia. Some antiarrhythmic drugs
(i.e., lidocaine) are ineffective when the animal is hypokalemic. If the arrhythmias interfere with cardiac output
as noted by poor peripheral pulses; are multiform; have subsequent premature beats inscribed on the wave of
the previous complex (R on T); or have a sustained ventricular rate above 160 beats per minute, they should be
treated with intravenous drugs. A test bolus of lidocaine given intravenously (2 mg/kg bolus, up to 8 mg/kg total

185



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

dose) can be used to determine responsiveness to this drug. If the arrhythmias diminish or stop, lidocaine should
be given by a continuous intravenous infusion of 50 to 75 pg/kg/minute. Low doses should be used initially and
increased only if necessary. Signs of lidocaine toxicity include muscle tremors, vomiting, and seizures; lidocaine
therapy should be discontinued if these signs occur. Other possibly effective antiarrhythmic drugs are procain-
amide and sotalol. Procainamide may be given as an intravenous bolus, by continuous infusion, intramuscularly,
or orally. Sotalol may be effective in animals that have not responded to lidocaine or procainamide.

COMPLICATIONS

Sepsis and peritonitis may be caused by gastric necrosis or perforation if devitalized tissue is not adequately
removed. Diagnostic peritoneal lavage may help diagnose peritonitis. Peritonitis requires immediate surgical in-
tervention. Disseminated intravascular coagulation occurs in approximately 16% of dogs with GDV, but in a recent
study was not found to be a risk factor for death. Assessment of clotting parameters and appropriate treatment
with plasma, fluids and heparin is necessary because the development of coagulopathies increases risk of death.
Cardiac arrhythmias are common in dogs with GDV (45.5%), but in the aforementioned study did not increase the
risk of death associated with the condition.

From: Fossum, TW: Small Animal Surgery,
Elsevier, 2019.
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PROGNOSIS

With timely surgery the prognosis is fair. Mortality rates 45% and higher have been reported; however, mortality
rates as low as 10% are becoming more common. Gastric dilation without volvulus has a better prognosis than
GDV; however, the degree of rotation is not associated with death in dogs with GDV. The breeds at greatest risk
for mortality were the bloodhound, German longhaired pointer, and Neapolitan mastiff in one study. The progno-
sis is poor if gastric necrosis or perforation occurs or if surgery is delayed. Preoperative measurement of plasma
lactate may be a good predictor of gastric necrosis and outcome for dogs with GDV. Plasma lactate concentra-
tions under 6 mmol/L suggest that gastric necrosis is not present, and thus a fair prognosis is warranted. Dogs
with gastric necrosis are approximately 10 times more likely to die than those that do not have gastric necrosis.
Increased urinary 22-dTXB2-to-creatinine ratio following surgery was associated with an increased incidence of
postoperative complications in dogs with GDV in one study. Recurrence rates for GDV differ, depending on tech-
niques used, but most have reported rates of less than 10%. Tube gastropexy has the highest reported recurrence
rate, varying from 5% to 29%.

Some dogs with GDV respond to tube decompression and medical stabilization alone. Occasionally the stomach
becomes normally positioned after the air is removed, or it was only partly rotated (less than 180 degrees) or
merely dilated. However, these dogs still have a high likelihood of recurrence, and gastropexy should be recom-
mended even when conservative management successfully alleviates the gastric malpositioning. The reported
recurrence rates in dogs operated on for GDV in which the stomach was repositioned but gastropexy was not
performed approaches 80%.

Preoperative and postoperative arrhythmias have been associated with an increased mortality in one study.
Concurrent splenectomy was also associated with a higher mortality rate in the same study, and careful consid-
eration should be made prior to splenectomy in dogs with GDV; evaluate the spleen after derotation and allow
ample time for any congestion to resolve before removing it.
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Zorlu Olgularimdan Ogrendiklerim

Niliifer Aytug

Deneyimlenmedikge, hig bir sey gergek degildir....
John Keats

Olgu 1
Bu olgu IBD'mi, “biiyiik taklit¢i” “Addison's” mu yoksa ikisi birlikte mi?

Glukokortikoid eksikliginden kaynaklanan hipoadrenokortisizm ya da “Atipik” addison’s hastaligi ile kopeklerde
giderek daha sik karsilagiimaktadir. Klinik bulgular degisken olmakla birlikte, sik karsilagilan bulgular kusma,
ishal, anoreksi, kilo kaybi ve letarjidir. Geng kopeklerde en tipik sikayet kronik, ataklar seklinde goriilen gast-
rointestinal problemlerdir, sikayetler gelir ve gider. Genellikle “bliyiik taklit¢i” olarak degerlendirilen addison's
hastalig, diger hastaliklari 6zellikle de kronik gastrointestinal hastaliklari taklit eder. Hastada hipoalbuminemi ve
hipokolesterolemi olabilir. Atipik Addison’s hastaliginda mineralokortikoidlere iliskin bir yetersizlik durumu soz
konusu olmadig igin hiperkalemi, hiponatremi ve hipokloremi goriilmez. Ozellikle kronik ishalli hastalarda Addi-
son’'s hastaligi ayirici tani listesinde yer almali ve elektrolit degerleri normal olsa da hasta Addison’s agisindan
degerlendirilmelidir.

Olgu 2
Karaciger enzimleri kronik olarak yiiksek olan ve tedaviye yanit vermeyen bir hastada “Porselen Safra Kesesi”

Porselen safra kesesi, safra kesesinin kalsifikasyon nedeni ile sert ve kirilgan bir durumda olmasidir. insanlarda
genellikle intramural mineralizaston, safra kesesi neoplazileriyle iligkilidir. Erken tani, operatif tedavinin basarisi
icin onemlidir.

Olgu 3
Ehrlichia’l bir hastada nonrejeneratif trombositopeni ve lokopeni'nin yiiksek doz filgastrim ile tedavisi

Canine monocytic ehrlichiosis (CME) riketsiyal bir bakteri olan Ehrlichia canis tarafindan olusturulur. Enfeksi-
yon Rhipicephalus sanguineus tarafindan bulastirihir. Kemik iligi aplazisi kronik CME'li hastalarda dliimciil bir
durumdur. Trombositopeni ve notropeni nedeni ile kanama ve siiperenfeksiyonlar geliir ve bu tedaviyi daha da
zorlastirir.

Bu olgu raporunda CME iligkili trombositopeni ve Iokopeninin yiiksek doz filgastrim ile tedavisi irdelenmistir.
Olgu 4
Kutanoz mast hiicresi tiimorii olan iki kopekte sekillenen paraneoplastik sendrom

Mast hiicreli timorlerde paraneoplastik sendrom siklikla gelisir. Bu durumda semptomlar mast hiicresi graniil-
lerinden salinan heparin, histamin ve proteolitik enzimler nedeniyle ortaya ¢ikar. Histamin viicudun ¢esitli do-
kularinda H1- ve H2-reseptorlerine baglanir. H2-reseptorlerine gastrik mukozada baglandi§inda gastrik asit
sekresyonu artar, mukozal vaskiilarizasyonve ddem, iilser, kanama ve gastrik agri ile sonuglanir. Diger dokularda
graniillerin serbest kalmasi da benzer sekilde 6dem, kanama, eritem ve kagintiya neden olur. Bazi durumlarda yo-
gun histamin salinimi yasami tehtid eden hipotansiyon, aritmiler ve bronkospazm gibi kardiyopulmoner etkilere
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yol acar. Timor iliskili heparin salinimi kanama zamanini uzatir.
Olgu 5

Glomerulit'li, Antinuklear Antikor-Negatif bir kopekte Lupus Eritematozus

SLE’nin klinik belirtileri 4 sendromla karakterizedir. Otoimmun hemolitik anemi, trombositopeni, simetrik poliart-
ritis ve immunkompleks glomerulitis. Dermatolojik lezyonlari da oldukga yaygindir.

Dalgal ates ve Iokopeni sik karsilasilan bulgulardir.
Bir pozitif ANA testi ve hastali§a iligkin 1 onemli bulgu ya da negatif ANA testi
esliginde 2 onemli bulgu olmasi durumunda SLE'den siiphelenilmelidir.

Bu olgu raporunda ANA test sonucu negatif olan, glomerulirtis’li bir kopekte Lupus Erythematosus siiphesi ta-
nimlanmistir.

Olgu 6

Osteosarkomali bir kopekte Pulmoner metastaz, Mikrometastazi kagiriyor muyuz?

Osteosarkoma kopeklerde ¢ok agresiftir. Tani sirasinda kopeklerin %90-95'inde mikrometastaz sekillenmistir.
Bir anlamda kanser hiicreleri saptanamadiklari halde farkli yerlere yayilmiglardir. Bu nedenle osteosarkomal
kopeklerde derecelendirme gok dnemlidir. Lenf nodlarin da yayilim agisindan sitolojik olarak degerlendirilme-
lidir.

Olgu 7

Alopesili kisirlagtinlmig bir erkek kopekte ostrojen toksikasyonu

Kdpekler 6strojen cesitli hastaliklarin tedavisi i¢in uygulandiginda ya da testis timarlerinden yogun olarak sal-
gilandiklarinda sekillenen ostrojenin myelotoksik etkilerine oldukga duyarlidirlar. Kemik iliginin dstrojene verdigi
yanit bireyler temelinde degisken olabilir, bazi kopeklerde dlimciil kemik iligi supresyonu yaparken digerlerinde
hafif ya da orta dereceli bir hasar meydana gelebilir.

Klinik bulgular trombositopeni, ndtropeni ve anemidir. Bu olguda kisirlastiriimis, kriptorsidi gegmisi olan alopesili
bir kopekte sertoli hiicreli timor nedeniyle gelisen 6limciil 6strojen toksikasyonu tanimlanmistir.
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What | Learned from My Challenging Cases
Niliifer Aytug

Nothing ever becomes real till it is experienced

John Keats

Case 1
Is it IBD or “great imitator” “Addison’s “ or both ?

Canine glucocorticoid deficient hypoadrenocorticism or “Atypical” Addison’s disease is being identified in canine
population with greater frequency. Clinical signs vary but may include, vomiting, diarrhea, anorexia, lethargy, or
weight loss. The most typical cases are young dogs with chronic intermittent gastrointestinal signs. They com-
monly have signs that “wax and wane.” Addison’s disease is often referred to as “the Great Imitator” as it can
mimic many other diseases. dogs with chronic gastrointestinal signs, hypo-albuminaemia and hypocholesterola-
emia often found in patients . Since dogs with atypical Addison’s disease still have mineralocorticoid function,
they lack the typical electrolytes abnormalities commonly associated with hypoadrenocorticism.

Case 2
Porcelain gall bladder in a dog with high liver enzymes unresponsive to treatment

Porcelain gallbladder refers to a condition where the gallbladder wall becomes hard and fragile due to calcificati-
on. In human patients, Porcelain gallbladder is defined as intramural mineralization of the gallbladder commonly
associated with gallbladder neoplasia. Early recognition is important for appropriate surgical treatment.

Case 3

High dose filgastrim treatment in nonregenerative trombocytopenia and leucopenia in a dog with canine ehr-
lichiosis.

Canine monocytic ehrlichiosis (CME) is caused by the rickettsial bacterium Ehrlichia canis, which is transmitted
to the host by the tick Rhipicephalus sanguineus. Bone marrow aplasia is a common and fatal sequela of chronic
CME. It can cause bleeding and superinfections due to thrombocytopenia and neutropenia, respectively, making
disease management challenging.

This report describes the case of a dog with CME-associated trombocytopenia that made a remarkable recovery
after treatment with high-dose filgrastim.

Case 4
Paraneoplastic syndrome in two dogs with cutaneous mast cell tumour

Mast cell tumours frequently cause paraneoplastic syndromes in the dog. Most symptoms are related to the
release of mast cell granules substances such as histamine, heparin, and proteolytic enzymes. Histamine binds
to H1-and H2-recptors present in several tissues in the body. Binding to H2-recptors in the gastric mucosa re-
sults in an increased production of gastric acid, increased mucosal vascularisation, and edema of the mucosa,
resulting in ulceration, bleeding, and gastric pain. In other tissues the spontaneous release of mast cell granule
constituents can result in edema, erythema, bleeding, and pruritis. Massive histamine release may cause life-th-
reatening cardiopulmonic effects via hypotension, arrhythmias (both H1-and H2-receptors), and bronchospasm
(H1-receptor binding)
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Tumour-associated heparin release may also result in prolonged bleeding time.
Case 5
An Antinuclear Antibody-Negative Dog with Glomerulitis, suspected Lupus Erythematosus

The most common significant signs of SLE are a non-erosive polyarthritis (an arthritis that affects several joints),
painful muscles; shifting lameness; skin sores and blisters; proteinuria (protein in the urine); decreased platelet
and white blood cell count;

fluctuating fevers, and immunemediated anemia.

SLE can be suspected if there is only one significant sign plus positive ANA, or if there are two significant signs
with a negative ANA test.

This report describes a dog suspected lupus with a negative ANA test.
Case 6

Pulmoner metastasis of osteosarcoma following amputation in a dog
‘Missed’ Micrometastases

Osteosarcoma in dogs is extremely aggressive. At the time of diagnosis, about 90-95% of dogs will
have micrometastasis, meaning the cancer cells have already spread elsewhere even though they are not
detectable. Therefore, staging (searching for potential spread to other locations in the body) is always recom-
mended in dogs with osteosarcoma. This may include bloodwork, urinalysis, X-rays of the lungs, and possibly
an abdominal ultrasound. If any lymph nodes are enlarged or feel abnormal, further sampling may be pursued
to determine if spread is present.

A presumptive diagnosis of estrogen toxicity secondary to sertoli cell tumour in an abdominal cryptorchid testic-
le in a dog with alopecia

Dogs are very susceptible to the myelotoxic effects of estrogen when estrogen is administered for the manage-
ment of various disease or when it is produced by a testicular tumor. The response of the bone marrow to est-
rogens varies from one dog to another, because some dogs may have fatal bone marrow suppression, whereas
others have only mild to moderate damage . Clinical signs relate to thrombocytopenia, neutropenia and anemia .
The present case report describes a fatal estrogen toxicity due to sertoli cell tumour in an abdominal cryptorchid
testicle in a dog with alopecia
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Bobrek Hastasinda Anemi. Nasil Yaklagiriz?

. I - Bogdan - Alexandru Vitalaru

Periton diyalizi kadar onemli olan bir diger nokta, goriilen semptomlarin periton diyalizi oncesinde, sirasinda ve
sonrasinda ilaglarla giderilmesidir.

Tamamlayici tedavi sunlar da kapsamalidir: Hipotansiyon, anemi, kusma, hipotermi, anafilaktik sok veya he-
moraji. Bu baglamda, kardiyak fonksiyon destegi ve antihemorajikler, antiasitler, H2 reseptor antagonistleri ve
hidrokortizon hemisiiksinat (HHC) da tavsiye edilmektedir.

Demir dekstranla birlikte, eritropoietin 100 IU/kg haftada ii¢ kez uygulanarak ve ayni zamanda tam kan transfiiz-
yonu yapilarak anemi onlenebilir.

Eritropoietin alfa, rekombinant insan eritropoietinidir ve benzer veya 6zdes hiicre kolonilerinden kemik iligi hiicre
cogalmasini uyarma yetenegi nedeniyle uyarici faktorler sinifina aittir.

Eritropoietin beta, tipki eritropoietin alfa gibi, dogal hormon eritropoietin ile tam olarak ayni sekilde hareket eder.

Darbepoetin, eritropoietinin sentetik bir seklidir. Eritropoezi uyarir ve bobrek hastaligina bagl anemiyi tedavi
etmek igin kullanilir. Darbepoetin, kirmizi kan hiicrelerinin tretimini uyarmak igin viicut tarafindan iiretilen dogal
eritropoietin ile tam olarak ayni sekilde hareket eder, ancak biraz farkli bir yapiya sahiptir.

B ., vitamini eksikligi yasl hastalarda gok yaygindir. B _, vitamini tedavisinin endikasyonlari pernisiy6z veya para
pernisiyoz anemiler, megaloblastik anemiler, toksinlerin ve enfeksiyonlarin neden oldu§u anemiler, anoreksi veya
yetersiz beslenmedir. Demir ve Folik Asit destegi de onemlidir.

Transfiizyon, tam kan veya kanin yan iiriinleri ile intravenoz tedavi olarak tanimlanir.

Tarih boyunca, immiin aracili hastaliklara sekonder olarak neoantijenlere maruz kalinan ikinci bir transfiizyon
uygulanana kadar, kopekler arasindaki transfiizyon uyumlulugu cok fazla dikkate alinmamistir. Klinisyen, kan
grubu sistemlerinin veya antijenlerin klinik onemini degerlendirirken, antijenin prevalansini ve ona karsi olugan
antikorlarin prevalansini dikkate almalidir.

Kedilerde etkili ve glivenli transfiizyonlar igin kedi kan gruplari, kan gruplama prosediirleri ve bunlarin yorumlan-
masi hakkinda bilgi sahibi olmak daha gtivenlidir.

Geviri: Gaye ISLAMOGLU
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Anemia in the Renal Patient. How do We Approach It?

. I - Bogdan - Alexandru Vitalaru

Just as important as peritoneal dialysis, countering the associate symptoms with adequate medication before,
during and after peritoneal dialysis is also essential.

Complementary therapy can counter: hypotension, anemia, vomiting, hypothermia, anaphylactic shock or hemor-
rhage. Thus, cardiac function support and administration of antihemorrhagics, antacids, H, receptor antagonists
and hydrocortisone hemisuccinate (HHC) are also recommended.

Anemia can be avoided by administering erythropoietin 100 1U/kg three times a week, associated with iron dext-
ran, but also using whole blood transfusion.

Erythropoietin alfa is recombinant human erythropoietin and it belongs to stimulatory factors class because of
its ability to stimulate bone marrow cell multiplication, from similar or identical cell colonies.

Erythropoietin beta, just like erythropoietin alfa, acts exactly in the same way as the natural hormone erythropo-
ietin.
Darbepoetin is a synthetic form of erythropoietin. It stimulates erythropoiesis and it is used to treat anemia asso-

ciated with renal disease. Darbepoetin acts exactly the same way as the natural erythropoietin produced by the
body to stimulate the production of red blood cells, but it has a slightly different structure.

Vitamin B, , deficiency is very common in elderly patients. Indications of vitamin B, , therapy are pernicious or para
pernicious anemias, megaloblastic anemias, anemias caused by toxins and infections, anorexia or malnutrition.
Iron and Folic Acid is also important.

Transfusion is defined as intravenous therapy with whole blood or by-products of blood.

Throughout history, transfusion compatibility among dogs has not been given much attention, until a canine
patient has been given a second transfusion, being exposed to neoantigens secondary to immune-mediated dise-
ases. When assessing the clinical significance of blood group systems or antigens, the clinician should consider
the prevalence of the antigen and the prevalence of antibodies against it.

Knowledge of feline blood types, blood typing procedures and their interpretation is imperative for effective and
safe transfusions in cats.
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Kolloidler ve Kristalloidler - Kritik Bobrek Hastalarinda Temel Ogeler

Bogdan - Alexandru Vitalaru

Bobrek hasarinin onlenmesi ve tedavisinde intravendz sivilarin rolii hakkinda birgok gergek ve efsane vardir. Risk
altindaki bobrekte gesitli yonetim stratejilerinin etkisi hakkinda onemli miktarda literatiir olmasina ragmen, bizim
klinisyenler olarak kabul ettigimiz varsayimlarin gogunda kanit eksikligi mevcuttur. Konuyla ilgili cok giizel yo-
rumlar vardir.

Yapilan galigmalarda, biiyiik hacimli %0.9 salin uygulamasinin hiperkloremik metabolik asidoza (HCMA) neden
oldugu iyi bir sekilde belgelenmistir. Hiperkloreminin bir hayvan modelinde afferent renal arter vazokonstriksiyo-
nuna neden oldugu gosterilmistir, bu da bobrek fonksiyonunda olasi bir rolii oldugunu diisiindiiriir.

Son zamanlarda, uygulanan intravenoz sivinin bikarbonat alkalinizasyonu iizerindeki roliine odaklaniimasi konu-
sundaki ilgi giderek artmstir.

Cerrahi hastalarda, travmaya maruz kalanlarda ve kritik hastalarda bobrek fonksiyon bozuklugu insidansi-
ni giivenilir bir sekilde azaltabilecek tek strateji sivi verilmesi ve plazma hacminin korunmasidir. Cesitli klinik
durumlarda agresif kristalloid resiisitasyon, abdominal kompartman sendromu riskini artirabilir ve dolayisiyla
bobrek fonksiyonunu bozabilir. Kolloidler plazma hacmini etkili bir sekilde koruduklari igin bobrek yetmezli-
gi insidansinda bir azalma ile iligkilendirilmeleri gerekir. Bununla birlikte, durumun bdyle olduguna dair kesin
bir kanit yoktur ve belirli kosullar altinda kolloidlerin bobrek performansi iizerinde zararl bir etkisi olabilecegi
goriilmektedir.

Kolloidlerin infiizyonunu takiben gelisen akut bobrek hasari ilk olarak dekstranlarin, 6zellikle dekstran 40'in uygu-
lanmasi ile tanimlanmistir. Dekstran molekiiliiniin olusturdugu bdbrek hasarini agiklamak icin, dogrudan toksisi-
tesi ve plazma iginde neden oldugu hiperonkotik molekiillerin birikimi de dahil olmak iizere bir dizi olasilik diisi-
nilmustir. Dekstranin kimyasal toksisitesi ¢ok diisuktiir, ancak proksimal tiibiiler hiicrelerde vakuol olusumuna
katkisi gosterilmistir ki bunlar, ozmotik nefroz benzeri lezyonlar olarak adlandirilirlar. Bu lezyonlarin baglangigta
bobrek fonksiyon bozuklugundan sorumlu oldugu diisiiniilse de daha sonra mannitol, jelatinler ve hidroksietil
starch (HES) da dahil olmak iizere uygulanan cesitli intravendz maddeler ile iliskili oldugu gosterilmistir. Bu du-
rum, hiperonkotik bobrek yetmezligi kavramina yol agmis ve sendrom sadece dekstranlar ile degil, ayni zamanda
hidroksietil starch (HES), jelatin ve hiperonkotik albiimin ile ilgili olarakta rapor edilmistir.

Ne albiiminin ne de jelatinin renal tiibiiller tizerinde herhangi bir dogrudan toksik etkiye sahip oldugu diisiiniilme-
mektedir, ancak cesitli raporlar HES'in bobrek hasari ile iliskili olabilecegi olasihgini artirmistir.

Cesitli HES iiriinleriyle, ancak ozellikle tetrastarklarla ilgili olumsuz renal etkilerin olmadigini gosteren ¢ok sayida
literatiir vardr.

Tiim kolloid soliisyonlarinin uygun dozlarinin dikkatli kullanimi, optimal dolagim hacmini arttirmasiyla beraber
bir miktar bébrek korumasi saglayabilir ve HES soliisyonlarinin bobrek endotelini diger kolloidlerden daha fazla
koruyabildigine dair bazi kanitlar vardir. Hacim replasmanini saglamak icin hiperonkotik kolloidlerin kullaniminin,
cok az yeri var gibi goriinmektedir. Hacim resiisitasyonu i¢in kolloidlerin kullanildigi her yerde, minimum giinliik
su ihtiyaci kristaloid ¢ozeltiler olarak saglanmali ve yeterli miktarda kristaloid sivi verilmelidir. HES soliisyonlari-
nin olumsuz renal etkileri oldugu olasihigini ne siiren ¢aligmalar goz oniine alindiginda, renal hastalarda HES'ten
kaginilmasi onerilebilir.

Son birkag yilda sivi yonetiminde birgok gelisme meydana geldi. Hem cerrahi hem de yogun bakim hastalarinda
ve ozellikle oligiirik akut bobrek hasari olan hastalarda, asin sivi yiiklenmesinin zararlari daha iyi anlasilmis-
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tir. Abdominal kompartman sendromu ve generalize 6dem riskinin onceden fark edilenden daha biiyiik oldugu
artik daha iyi bilinmektedir.

Abdominal basincin yiikselmesi, bagirsak ve bobregin perfiizyon gradyanlarinda bir azalmaya yol agarak mevcut
hasari daha da arttirabilir. Salin bazl hacim tedavisi ve HCMA ile ilgili olarak sivi yonetiminde, dzellikle bobrek
hastalarinda sivi tipi diisiiniildii§iinde, paradigma kaymalari meydana gelmektedir. Potasyum igerseler bile salin
bazli hacim tedavisinden dengeli elektrolit formiilasyonlarina gegmek daha iyidir.

HCMA riski artik zararsiz olarak goriilmemektedir; bununla birlikte, glincel olarak olumsuz hasta etkilenimleri
heniiz kanitlanmamistir.

Bu hastalarda HES preparatlarinin akut bobrek hasari ile iliskili oldugu diistintilmiistiir, ancak simdi herhangi bir
kolloidin (albiimin dahil) onkotik yiikiiniin bu konuda 6nemli bir etkisi oldugu goriilmektedir.

Son olarak, kritik hastalarda sivilari kullanirken temel fizyoloji, patofizyoloji ve farmakoloji anlayisini g6z 6niinde
bulundurmak oldukga dnemlidir.

Geviri: Gaye ISLAMOGLU
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Colloids vs Crystalloids - Key Elements in Critical Renal Patients

Bogdan - Alexandru Vitalaru

Many truths and myths exist about the role of intravenous fluids in prevention and management of kidney injury.
Although there is a substantial body of literature about the impact of various management strategies in the kid-
ney at risk, there is also a lack of definitive evidence for many of the assumptions that we as clinicians take for
granted. There are some excellent reviews on the subject.

It is well documented that large volume 0.9% saline administration causes a hyperchloremic metabolic acidosis
(HCMA). Hyperchloremia causes afferent renal artery vasocontstriction in an animal model, suggesting a possi-
ble role in kidney function.

Recently, growing interest has also focused on the role of bicarbonate alkalinization of the intravenous fluid
administered.

The administration of fluid and the maintenance of plasma volume are most likely the only strategies that can
reliably diminish the incidence of renal dysfunction in surgical patients, victims of trauma, and the critically ill.
Aggressive crystalloid resuscitation in a variety of clinical circumstances may increase the risk of abdominal
compartment syndrome and may thus impair renal function. As colloids maintain the plasma volume efficiently,
they ought to be associated with a reduction in the incidence of renal failure. However, there is no conclusive evi-
dence that this is the case and, under certain circumstances, it appears that the colloids may have a detrimental
effect on renal performance.

Acute renal failure following the infusion of colloids was first described with the dextrans, notably dextran 40.
A number of possibilities were considered to explain the renal injury including direct toxicity of the dextran mo-
lecule and the accumulation of hyperoncotic molecules within the plasma. The chemical toxicity of dextran is
very low, but the occurrence of vacuoles in proximal tubular cells, referred to as osmotic nephrosis-like lesions,
has been described. Although these lesions were initially thought to be responsible for impaired renal function,
they have subsequently been described in association with a wide variety of intravenously administered substan-
ces,including mannitol, gelatins, and hydroxyethyl starches, as well as agents not associated with renal failure.
This led to the concept of hyperoncotic renal failure, and the syndrome has been reported not only with dextrans
but also with hydroxyethyl starch (HES), gelatin, and hyperoncotic albumin.

Neither albumin nor gelatin is thought to have any direct toxic effect on the renal tubules, but a variety of reports
have raised the possibility that HES may be associated with renal injury.

There is a large body of literature demonstrating an absence of adverse renal effects with a variety of HES pro-
ducts, but particularly related to the tetrastarches.

Careful use of appropriate doses of all colloids solutions may offer some renal protection through optimal circu-
lating volume expansion, and there is some evidence that HES solutions may protect renal endothelium to a grea-
ter extent than other colloids. There seems to be very little, if any, place for the use of hyperoncotic colloids for
volume replacement. Wherever colloids are used for volume resuscitation, it is essential that adequate volumes
of crystalloid are provided with a minimum of the daily water requirement being given as crystalloid solutions.
Given the fact that all of the studies that have suggested possibility of an adverse renal effect of HES solutions,
there is some basis for suggesting that HES may be best avoided in renal patients.

Many developments have occurred in fluid management in the last few years. Greater understanding of the harm
of fluid overload is now appreciated, both in the surgical and critical care patient, and especially in those with oli-
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guric AKI. It is now better understood that the risk of abdominal compartment syndrome and generalized edema
are greater than was previously realized.

Elevation of abdominal pressures clearly can lead to a reduction in perfusion gradients of the gut and the kidney,
further compounding previous injury. Paradigm shifts in fluid management with regards to saline-based volume
therapy and HCMA are now occurring, especially when considering the type of fluid in renal patients. It is better
to switch from saline-based volume therapy to balanced electrolyte formulations, even if they contain potassium.

The risk of HCMA is no longer being considered innocuous; however, actual adverse patient outcome has not
been proven as yet.

The HES preparations were thought to have been implicated in AKI in these patients, but now it appears that the
oncotic load of any colloid (including albumin) has a significant impact.

Finally, it is most important to consider basic understanding of physiology, pathophysiology, and pharmacology
when using fluids in the critically ill patient.
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PDA-Olagan $iipheli

Ranko Georgiev

Patent duktus arteriozus (PDA), kopeklerde en sik goriilen dogmasal kalp kusurlarindan biridir. Erken ve dogru
teshis gok onemlidir. Fetal hayat boyunca, pulmoner arter ile desendens aort arasinda, oksijenlenmis kani viicu-
da dogru yonlendirerek, kollaps olan fetal akcigerleri atlayarak bir yol saglar. Fetus dogduktan sonra akcigerler
genisler, basing degisir ve duktal okliizyon tetiklenir - genellikle ilk 48 saat icinde. Bu olmazsa, duktus acik kalir
veya “patent” olur. Kan, basing gradyanina dogru ilerler ve aorttan pulmoner artere geri doner. Bu hemodinamik
anomali kaginilmaz olarak pulmoner dolasimda ciddi voliim yiiklenmesine yol agar ve duktus boyutuna bagli
olarak bircok hastada genellikle yasamin ilk yilinda akciger konjesyonu gelisir.

Bu konjenital hastaligin ayirt edici 6zelliklerinden biri, sol gogtiste, aksiller bolgede, maksimum yogunlukta bir
nokta ile siirekli “makine” tifiirimiidiir. Bu 06zel alanda oskiiltasyon olmamasi, bu patolojiye sahip bircok kopegin
yanlis teshis edilmesinin nedenlerinden biridir. Kiigiik boyutlu bir kopekte bile, sadece gogiis kafesinin kaudal
kismi oskiilte edilirse iifiirimiin gozden kacinimasi miimkiindiir. PDA ile ilgili diger tipik bulgular, rontgende sid-
detli sol tarafli veya generalize kardiyomegali ve 2D ekokardiyografide asir hacim yiiklenmesini belgelemesi
kolaydir. PDA'da, her dogmasal kalp santinda oldugu gibi sant yolundaki tiim yapilar biiyiir; bu yapilar aort, sol
atriyum, sol ventrikiil ve pulmoner arter ile temsil edilir. Spesifik bir karakteristik bulgu, PDA'nin sag kalbi etkile-
memesidir (hastaligin erken evrelerinde) ve ekokardiyografide sadece yukarida belirtilen yapilarda goriilen asiri
hacim yiiklenmesidir. Diger bir ayirt edici 6zellik, pulmoner artere giren ve tipik bir ,testere benzeri“ sinyal olarak
kaydedilebilen tiirbiilansl, yiiksek hizli jettir (Sekil 1).

Sekil 1 Rontgende kardiyomegali, ekokardiyografide asiri hacim yiiklenmesi (burada ciddi derecede siskin bir
pulmoner arter), PDA jetinin Siirekli dalga Doppler ve Renkli Doppler goriintiisii
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Tani konulduktan sonra, PDA hastasinin cerrahi olarak diizeltilmesi gerekip gerekmedigini degerlendirmek 6nem-
lidir. Genel olarak, her ,normal“ PDA'nin (kani soldan saga aktaran) miimkiin olan en kisa siirede diizeltilmesi
gerekir. Birgok kiigilik hayvan hastanesinde bu miidahale klasik agik gogiis cerrahisi ile gerceklestirilir, ancak bazi
merkezler 6zel bir kanal tikayici - ACDO (Amplatz Canine Duct Occluder) ile duktusun daha az invaziv iglem ile
girisimsel olarak kapatilmasini sunar. Her iki prosediiriin de riskleri ve faydalari vardir. ikinci yéntem gok daha
pahali oldugu icin klasik cerrahi daha popiilerdir. Ote yandan, geng cerrahlarin cogu, genel olarak gégiis cerrahi-
sinin ozellikleri nedeniyle bunu yapmak konusunda isteksizdir. Bu sunumun amaglarindan biri, veteriner hekimleri
bu prosediirii 6grenmeye ve uygulamaya tesvik etmektir, ¢linkii yakinlarda uzmanlasmis merkezler yoksa ve ame-
liyat ertelenirse, bu hastalarin gogu fulminan konjestif kalp yetmezliginden ¢ok geng yasta oliir. Daha az goriilen
bir diger komplikasyon ise, yavas yavas gelisen ve sag kalp yetmezligine yol agan yiiksek pulmoner basincin bir
sonucu olarak santin tersine donmesidir. Ne yazik ki, sant bir kez tersine ¢evrildiginde, her tiirlii ameliyat kontren-
dikedir. Bu hastalarin dogru ve zamaninda teshis edilmesi ve tedavi edilmesi ¢ok 6nemlidir, ¢iinkii ameliyat edilen
kopeklerin gogu normal bir yagam siirer ve kalpleri yeniden sekillenebilir.

Cerrahi teknik, ornedin Small Animal Thoracic Surgery, E. Christopher Orton ve Eric Monnet gibi 0zel ders
kitaplarinin gogunda iyi tanimlanmistir. TSAVA konusmasi sirasinda resimler ve videolar araciligiyla gosterilecek,
ancak en onemli ipuglari su sekilde 6zetlenebilir:

1. Gogus duvari ve intratorasik yapilarin anatomisine asina olun
2. Daima soldaki 4. interkostal boslugu kullanin
3. Yumusak dokularla yavas ve nazikge c¢alisin; miikemmel hemostaz zorunludur

4. Anatomik belirtegleri kullanin: N. Vagus (PDA iizerinden gegis), n.laringeus rekiirrens (PDA'nin kaudal sinirinin
iizerinden medial olarak gidiyor); diseksiyondan 6nce duktustan tiirbiilansli akigi hissetmek igin parmak ucunuzu
kullanin

5. Dokularin diseksiyonu ve siitiir gegisi icin dik acili forseps kullanin.
6. Kaudal sininn diiz medial olarak kesilmesiyle baslayin, ardindan kranial sinirin orta-kaudal yonde kesilmesi

7. Duktusun medial tarafinda diseksiyon yaparken son derece dikkatli olun - kaudalden kraniale gitmeye ¢alisin;
Duktus cevresinden gegirildikten sonra gift siitiir ile “testere benzeri” hareketler yapmayin.

8. Yumusak ipek siitiirii onceden bir tuzlu su ¢ozeltisine batirin; bu sekilde dokular igin daha az travmatik olur ve
yirtilma riski daha azalir.

9. Once aortaya daha yakin olan bagi sikin, ardindan pulmoner artere daha yakin olani sikin

10. Miimkiin oldugunda - kadavralar veya modeller lizerinde egitim alin

Ne yazik ki, cerrahi komplikasyonlar yaygin olmasa da ciddidir ve yonetilmesi zordur. Diseksiyon sirasinda duktus
yirtilmasi en tehlikeli olanidir. Cogunlukla nazik, yavas ve hassas bir ¢calisma ile dnlenebilir. En sik yapilan hata,
cerrahin “gormeden” ¢alistigi duktusun medial kismini kabaca itmek ve diseke etmektir.

Tedavi edilmezse, PDA'nin neden oldugu asiri hacim yiiklemesi, reaktif pulmoner vaskiilatiiriin yeniden sekil-
lenmesine ve hipertansiyona yol agar. Baslangigta bu siire¢ kismen geri doniistimliidiir, ancak cerrahi olarak
diizeltiimezse degisiklikler kalici hale gelir. Kalp de yeniden sekillenir, genislemis sag kulakgik ve karincik (kor
pulmonale), sag kalp yetmezliginin klinik belirtilerine yol agar (asites, egzersiz intoleransi, senkop, ani 6lim, vb.).
Hastaligin bu agamasinda cerrahi diizeltme kontrendikedir.
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PDA - The Usual Suspect

Ranko Georgiev

Patent ductus arteriosus (PDA) is one of the most common congenital heart defects in dogs and an early and
correct diagnosis is very important. During the fetal life it provides a path between the pulmonary artery and
the descendent aorta directing the oxygenated blood towards the body, bypassing the collapsed fetal lungs.
Once the fetus is born the lungs expand, pressure changes and the ductal occlusion is triggered - usually within
the first 48 hours. If this does not happen, the ductus remains open or “patent”. The blood follows towards
the pressure gradient and shunts from the aorta back into the pulmonary artery. This hemodynamic anomaly
inevitably leads to severe volume overload in the pulmonary circulation and depending on the ductus size, lung
congestion develops in many patients, usually within the first year of life.

One of the hallmarks of this congenital disease is the continuous “machine” murmur with a point of maximal
intensity in the left thorax, at the axillar area. The lack of auscultation in this specifically area is one of the reasons
why many dogs with this pathology are misdiagnosed as normal. Even in a small size dog it is possible to miss
the murmur if only the caudal part of the thorax is auscultated. Other typical findings related to PDA are severe
left-sided or generalized cardiomegaly on X-ray and easy to document volume overload on 2D echocardiography.
In PDA, like in every other congenital heart shunt, all structures along the shunt pathway are enlarged; these
structures are represented by the aorta, the left atrium, the left ventricle and the pulmonary artery. One specific
characteristic finding is that PDA does not affect the right heart (in the early stages of the disease) and on
echocardiography only the above mentioned structures are volume overloaded. Another hallmark is the turbulent,
high velocity jet that enters in the pulmonary artery and could be recorded as a typical “saw like” signal (Fig. 1).

Fig.1 Cardiomegaly on X-ray, volume overload on echocardiography (here a severely distended pulmonary artery),
Continuous wave Doppler and Color Doppler view of the PDA jet
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Once diagnosed, it is important to assess if the PDA patient needs to be surgically corrected. Generally, every
“normal” PDA (transferring blood from left to right) needs to be corrected as soon as possible. In many small
animal hospitals this intervention is performed by the classical open-chest surgery, but some centers offer
the less invasive interventional closing of the ductus with a special duct occluder - ACDO (Amplatz Canine
Duct Occluder). Both procedures have risks and benefits and because the latter is much more expensive, the
classical surgery is more popular. On the other hand, the majority of young surgeons are reluctant to do it
mainly because of the specifics of the thoracic surgery in general. One of the aims of this presentation is to
encourage veterinarians to learn and practice this procedure because if there are no specialized centers nearby
and the surgery is postponed, many of these patients die very young of fulminant CHF. Another, less common
complication is the reversion of the shunt as a consequence of the high pulmonary pressure that gradually
develops, leading to right sided heart failure. Unfortunately, once the shunt is reversed the surgery of any kind is
contraindicated. It is very important to diagnose and treat these patients correctly and timely, because most of
the dogs that underwent surgery lead a normal life and their hearts can remodel back.

The surgical technique is well described in many of the specialized textbooks, for example in the Small Animal
Thoracic Surgery, E.Christopher Ortonand Eric Monnet. During the TSAVA talk it will be demonstrated through
pictures and videos, but the most important tips could be summarized as follows:

1. Be familiar with the anatomy of the chest wall and the intrathoracic structures
2. Always use the 4™left intercostal space
3. Work slowly and gently with the soft tissues; perfect hemostasis ismandatory

4. Use the anatomical markers: n.vagus (crossing over the PDA), n.laringeus recurrens (going medially over
the caudal border of the PDA); use your finger tip to feel the turbulent flow through the ductus before the
dissection

5. Use right-angle forceps for the dissection of the tissues and for the passage of thesuture

6. Start with dissecting the caudal border going straight medially, then the cranial border dissecting in a medio-
caudal direction

7. Be extremely careful when dissecting on the medial side of the ductus - try to go from caudal to cranial; do
not do “saw like” movements with the double suture, once passed around the ductus

8. Soak the soft silk suture in advance in a saline solution; that way it is less traumatic for the tissues and the
risk of laceration is smaller

9. Tighten the ligature closer to the aorta first, then the one closer to the pulmonaryartery
10. Whenever possible - train on cadavers ormodels

Unfortunately, the surgical complications even though not common, are severe and difficult to manage. The
laceration of the ductus during dissection is the most dangerous one. It could be avoided mostly with a gentle,
slow and precise work. The most common mistake is to push and dissect roughly at the medial part of the ductus
where the surgeon works “blindly”.

If left untreated, the volume overload caused by the PDA leads to reactive pulmonary vasculature remodeling
and hypertension. In the beginning this process is partly reversible, but if not corrected surgically the changes
become permanent. The heart remodels too, with enlarged right atrium and ventricle (cor pulmonale) leading to
clinical signs of right sided heart failure - ascites, exercise intolerance, syncope, sudden death, etc. At this stage
of the disease the surgical correction is contraindicated.Perikardiyal Efiizyonlar - Olagandisi Siipheli:
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Perikardiyal Efiizyon-Olagandisi Siipheli

Ranko Georgiev

Perikardiyal efiizyon, kopeklerde nispeten nadir goriilen bir kalp hastali§idir ve prevalansi, kalp patolojisi olan
kopek popiilasyonunun %1'i kadardir. Ote yandan, kalp hastaligi nedeniyle klinik belirtileri olan képeklerin ise
%7'sinden fazlasini temsil eder. Bu belirtilere asites, egzersiz intoleransi ve senkop dahildir. Etiyoloji enfeksiyoz,
inflamatuar veya neoplastik olabilir ve progresyon ve prognoz oldukga farkl olabilir, ancak bu hastalara klinik
yaklasim ¢ok benzerdir. Ne yazik ki, klinik belirtiler ile gergek hastalik arasindaki baglanti her zaman gok agik
degildir ve bu da yanls taniya ve spesifik tedavinin gecikmesine yol agabilir.

Uyusukluk, senkop veya halsizlik gibi klasik klinik sikayetlerin yani sira, kopeklerde kardiyak tamponad, sekonder
olarak karinda siskinlik/asites olabilir. Es zamanli plevral efiizyon varsa, kalp sesleri boguk olabilir ve femoral na-
bizlari zayif hatta paradoksal olabilir (solunum dongiisii sirasinda farkli amplitiidlerde). Hayvan kademeli olarak
hipotansiyon, tasikardi ve asir zayiflik ile kardiyojenik sok belirtileri gelistirebilir. Bu vakalar acil degerlendirme,
teshis ve tedavi gerektirir. “Ekokardiyoskopi” veya odaklanmig torasik tarama, perikardiyal efiizyon miktarini inva-
ziv olmayan bir sekilde degerlendirmenin ve akabinde perikardiyosenteze rehberlik etmenin en iyi yoludur. Hasta
stabil durumdayken triyaj yapilirsa, efiizyonun nedenini arastirmak igin once ayrintili ekokardiyogram yapmak
akillica olacaktir (miikemmel bir akustik pencereden goriilen anekoik sivi). Hasta kritik durumda ise, bazi kar-
diyak kitleler gozden kagsa bile bu tanisal adim ertelenebilir. Klinisyen bir perikardiyal efiizyondan siiphelendigi
¢ogu durumda, bu ok basit bir bulgular dizisidir (Sekil 1).

Sekil. 1 Net kalp silueti simrlan olan X-ray zerinde genellestirilmis, globoid kardiyomegali, ekoda hareket eden
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kalbin etrafindaki anekoik yuvarlak alan ve EKG'de tipik elektriksel alternans; klinik belirtiler ve hastamn oykiisii ile
birlikte bunlar patolojinin ayirt edici 6zelliklerini temsil eder.

Sivi tahliyesi hayat kurtaran ilk adim olmasina ragmen kisa siirelidir ve tedavi plani daha da genisletilmelidir. Pe-
rikardiyal efiizyon ile basvuran hastalarimizin biiyiik cogunlugu “idiyopatik perikardiyal efiizyon” kategorisinde
olacagindan kesin bir etiyoloji bulamayacagiz. insanlarda potansiyel nedenler viral veya otoimmiin hastaliklar
olabilir, ancak kdpeklerde bunun teshis edilmesi zordur. Geri kalanlarin gogunda, hemanjiyosarkom (HAS), me-
zotelyoma, kalp-tabanli kitleler vb. gibi 6nde gelen neden bir kitle olacaktir. Her iki grupta da bir tiir uzun vadeli
kesin ¢oziim mantikhdir, perikardiyektomi tercih edilen prosediirdiir.

Bu sunumun amaci, segilmis vakalarda subtotal perikardiektomi veya “perikardiyal pencere” igin en yaygin cerrahi
yaklagimi resimler ve kisa videolar araciligiyla gostermektir. Bazi onemli noktalar burada sunulmaktadir:

1. Her hastada en uygun interkostal boslugu yonlendirmek icin bir ameliyat oncesi rontgeni kullanin (genellikle
5. veya 6. sag interkostal bosluk).

2. lyi bir ekokardiyografi degerlendirmesi ve hasta stabilizasyonundan sonra prosediirii planlayin.

3. lyi bir hemostaz ve nazik yumusak doku yénetimi kullanarak, g6giis duvarini rutin olarak agin.

4. Her zaman anatomik belirteglere dikkat edin (n. phrenicus, ilk perikard insizyonu igin referans noktasidir).
5. Uzun siiredir devam eden perikardiyal hastaliklarin gogu, biiyiik perikardiyal kalinlagmaya ve
damarlanmaya sebep olur; eksizyon sirasinda iyi bir hemostaz saglamak ¢ok onemlidir.

6. Hastanin boyutuna bagli olarak yalnizca kiigiik bir “perikardiyal pencere” birakiyorsaniz, bunu iyi drenaj sagla-
yacak kadar biiyiik yapmalisiniz ancak ventrikiili frtiklagsmadan koruyacak kadar da kiigiik olmaldir.

7. Birkag glin iceride gogiis dreni birakin.

Perikardiyal efiizyona yol agan yaygin etiyolojilerden bazilari; idiyopatik olan (daralmaya yol agabilen siddetli
fibroz olan histolojide), mezotelyoma (codu zaman histoloji olmadan ayirt edilemez, iist diferansiyel HAS'li sag
kalp kitleleri veya kalp tabani kitleleri) kemodektom, timoma, tiroid kanseri vb. s6z konusu olabilir.

Klinik hayatimizda ayrica perikardiyal efiizyona yol agan bazi olagandisi ve egzotik patolojilerle de karsilasacagiz
(yabanci cisimler, konjenital perikardiyal defektler, siddetli piiriilan inflamasyon, vh.)

Perikardiyal kese icindeki sivinin klinik belirtilerin nedeni degil, sonucu oldugu tim vakalarin dogru teshis edil-
mesi de onemlidir. Bu durumlarda, efiizyonun ¢oziilmesine yol agacak ana patoloji ele alinmalidir. Kedilerdeki
hemen hemen tiim perikardiyal efiizyonlar, konjestif kalp yetmezliginin zayif kontroliinden kaynaklanir ve bu ayni
zamanda baz dilate kardiyomiyopatili kopek hastalari veya siddetli kalp kurdu hastaligi (HWD) igin de gegerli-
dir. Trikiispit kapak displazisi gibi bazi konjenital hastaliklar réntgende yaniltici olabilir ve perikardiyal efiizyonda
yanlis bir ayrim yapilabilir.

Perikardiyal efiizyonlu hastalarimizin gogunda, zamaninda planlanmig perikardiyal cerrahi ¢ok daha uzun sag
kalim siiresi ve daha iyi yasam kalitesi saglayacaktir.
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Pericardial Effussion - The Unusual Suspect

Ranko Georgiev

Pericardial effusion is relatively uncommon heart disease in dogs and its’ prevalence is up to 1% of the dog
population with cardiac pathology. On the other hand, it represents more than 7% of the dogs with clinical
signs because of cardiac disease. These include ascites, exercise intolerance and syncope. The etiology can
be infectious, inflammatory or neoplastic and the progression and prognosis quite different, but the clinical
approach to these patients is very similar. Unfortunately, the connection between the clinical signs and the actual
disease is not always very straightforward which could lead to misdiagnosis and delayed specific treatment

Apart from the classical clinical complaints of lethargy, syncope or weakness dogs may present with abdominal
distention/ascites secondary to cardiac tamponade. If there is concurrent pleural effusion the heart sounds may
be muffled and femoral pulses weak or even paradoxical - with different amplitudes during the respiratory cycle.
The animal may progressively develop signs of cardiogenic shock with hypotension, tachycardia and extreme
weakness. These cases require immediate assessment, diagnosis and treatment. The “echocardioscopy” or
focused thoracic scan is the best way to assess uninvasively the amount of pericardial effusion and to guide the
consecutive pericardiocentesis. If the patient is triaged as stable it is wise to do the detailed echocardiogram
first, in order to search for the cause of the effusion - the anechoic fluid serving as an excellent acoustic window.
If the patient is critical this diagnostic step may be postponed even though some of the cardiac masses will
be missed. When the clinician suspects a pericardial effusion, in most of the cases it is a very straightforward
constellation of findings (Fig. 1).

Fig.1 Generalized, globoid cardiomegaly on X-ray with crisp heart silhouette borders, anechoic round area around
the moving heart on echo and typical electrical alternans on ECG; together with the clinical signs and the history of
the patient these represent the hallmarks of the pathology
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Although the fluid evacuation is the first life-saving step, it is only a short term one and the treatment plan should
be broadened further. The majority of our patients presented with pericardial effusion will be in the category of
“idiopathic pericardial effusion”, meaning that we will not be able to discover a definitive etiology. In humans,
potential causes could be viral or autoimmune disease, however, this is difficult to diagnose in dogs. In most of
the rest, a mass will be the leading cause such as hemangiosarcoma (HAS), mesothelioma, heart-base mass,
etc. In both groups some kind of definitive long-term solution is reasonable, pericardiectomy being the procedure
of choice.

The aim of this presentation is to demonstrate through pictures and short videos the most common surgical
approach for subtotal pericardiectomy or a “pericardial window” in selected cases. Some highlights are presented
here:

1. Use a pre-op X-ray to guide the most appropriate intercostal space in every patient - usually the 5th or 6th
right intercostal space

2. Plan the procedure after a good echocardiography assessment and patient stabilization
3. Open the chest wall routinely using a good hemostasis and gentle soft tissue management

4. Always pay attention for the anatomical markers - n. phrenicus being the referring point for the first
pericardium incision

5. Many of the long standing pericardial diseases lead to massive pericardial thickening and vascularization;
the good hemostasis during excision is very important

6. If leaving only a small “pericardial window”, depending on the size of the patient - make it big enough to
provide good drainage, but small enough to protect the ventricle from herniating through it

7. Leave a chest drain for several days

Some of the common etiologies leading to pericardial effusion are idiopathic one (on histology with severe
fibrosis that can lead to constriction), mesothelioma - many times indistinguishable without histology, right
heart masses with HAS the top differential, or heart base masses - chemodectoma, thimoma, thyroid carcinoma,
etc.

In our clinical life we will also encounter some unusual and exotic pathologies also leading to pericardial effusion
- foreign bodies, congenital pericardial defects, severe purulent inflammation, etc.

It is also important to diagnose correctly all the cases where the fluid inside the pericardial sac is not the cause
of the clinical signs, but rather a consequence. In these cases, the main pathology should be addressed which
will lead to resolving of the effusion. Almost all pericardial effusions in cats are caused by poor control of the
CHF and this is also the case with some DCM dog patients or severe heartworm disease (HWD). Some congenital
diseases such as tricuspid valve dysplasia could mislead on X-ray and a false differential of pericardial effusion
could be made.

In most of our patients with pericardial effusion, the timely planed pericardial surgery will provide much longer
survival time and better quality of life.
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E}' Egitim Parkurlarinda Sik Rastlanilan Ortopedik Sorunlar

Omer Cogkun

Kanin spor tibbi ve rehabilitasyonu en yeni bilim dallarindan biri olup popiilerli§i giin gectikge artmaktadir. Kopek-
li sporlara olan ilginin artmasi ve farkh spor tiirlerinin gogalmasi ile birlikte, egitim ve yaris parkurlarinda ortaya
cikan rahatsizliklarin orani da artmaktadir.

Spor tibbi ve rehabilitasyonu, problemleri baslangic doneminde teshis etmek, tedavi plani belirlemek ve rehabili-
tasyonu ile hastanin egitim ve ¢calisma sahasina en kisa siirede donmesini esas almaktadir. Hayvan sahiplerinin
yillar siiren egitim ve yaris deneyimleri beraberinde biz veteriner hekimlerden beklentilerini de arttirmaktadir.
Egitim parkurlarindaki rahatsizliklarin %86'sini yumusak doku sorunlari, %31 ini boyun ve omurga rahatsizliklari,
%23'tinli omuz eklemi sorunlari ve %13'linu de distal ekstremite sorunlari olusturmaktadir. En siklikla karsilasi-
lan yumusak doku sorunlarindan bir tanesi de omuz eklemi instabilitesidir. Bu sorunu teshis etmede palpasyon,
radyolojik goriintiileme yontemleri ve en onemlisi artroskopi teknigidir. Eklem ici yapilarin en dogru ve ayrintili
muayene edilmesi ve minimal invaziv bir yontem olusuyla artroskopi medial omuz eklemi instabilitesi tanisinda
cok dnemlidir.

Tedavi segenekleri biceps brachii tendon transpozisyonu, supra spinatus tendon transpozisyonu, bone anchor
teknigiyle eklem stabilizasyonu, supscapularis kas imbrikasyonu ve eklem artrodesi gibi farkli cerrahi teknikler
vakanin derecesine gore tercih edilen operasyon teknikleridir. Bir baska gok siklikla karsilagilan yumusak doku
rahatsiziigi iliopsoas kas zedelenmesidir. Palpasyon ve muskuloskletal ultrasonik goriintiileme yontemleriyle
tanisi konan ve uzun siire rehabilitasyona gerek duyan bir yumusak doku problemidir. On gapraz bag sorunlari da
cok siklikla karsilasilan ve palpasyon, radyolojik goriintiileme teknikleri ve eklem igi yapilarin en dogru ve ayrintil
olarak goriintiilenmesini saglayan artroskopik muayeneyi gerektiren bir hastaliktir. Farkli tedavi cesitleri olmakla
beraber osteotomi teknikleri aktif ve spor kopekleri igin en iyi sonuglari vermektedir. Diger ¢ok siklikla rastlanilan
bir problem ise metakarpal/metatarsal stres kiriklaridir. Normal evcil hastalarda konservatif sagaltimi miimkiin
olmakla birlikte spor ve ¢alisan kopekler osteosentez sagaltim teknikleri hastanin egitime ve ¢aligma yagsamina
en kisa zamanda geri donmesini ve ekstremiteden en iyi sekilde verim almasini saglamaktadir.
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E? Sport Medicine and Most Common Injuries

Omer Cogkun

Canine sport medicine and rehabilitation is one of the newest disciplines and its popularity is increasing day by
day. With the increase in the interest in dog sports and the proliferation of different types of sports, the rate of
disorders that occur in training and racing tracks is also increasing.

The task of sport medicine and rehabilitation is to diagnose the problems at the beginning, to determine the treat-
ment plan and to return the patient to the training and working area as soon as possible. Years of training and
racing experience of animal owners increase their expectations from us veterinarians. In sport injuries soft tissue
problems occurs in 86%, neck and spine disorders 31%, shoulder joint problems 23% and distal extremity prob-
lems 13%. One of the most frequently encountered soft tissue problems is shoulder joint instability. Palpation,
radiological imaging methods and most importantly arthroscopy technique are used to diagnose this problem.
Arthroscopy is very important in the diagnosis of medial shoulder joint instability, since it is the most accurate
and detailed examination of the articular structures and is a minimally invasive method.

Treatment options different surgical techniques such as biceps brachii tendon transposition, supraspinatus
tendon transposition, joint stabilization with bone anchor technique, supscapular muscle imbrication and joint
arthrodesis are the preferred operating techniques according to the degree of the case. Another very common
soft tissue disorder is iliopsoas muscle injury. It is a soft tissue problem that is diagnosed by palpation and
musculoscletal ultrasonic imaging methods and requires long-term rehabilitation. Anterior cruciate ligament
problems are also a frequently encountered disease that requires palpation, radiological imaging techniques, and
arthroscopic examination, which provides the most accurate and detailed imaging of intra-articular structures.
Although there are different types of treatment, osteotomy techniques give the best results for active and sports
dogs. Another very common problem is metacarpal/metatarsal stress cracks. Although conservative treatment
is possible in normal pet patients, sports and working dogs osteosynthesis treatment techniques enable the
patient to return to training and working life as soon as possible.
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x ) isveg'te Veteriner Hekimlik

Omer Cogkun

isvec ya da diger Avrupa Birligi iilkelerinde veteriner hekim olarak ¢alismak zor ama imkansiz degil. Giiniimiizde
veteriner hekim egitiminin zorlugu, uzunlugu ayni zamanda evcil hayvan sayisindaki artig tim Avrupa iilkel-
erinde veteriner hekim agigina neden olmustur. Ulkelerin veteriner hekim acigini; 6§renci kapasitesini arttirmayla
kargilayamamasi sonucu, ¢areyi diger ilkelerden veteriner hekim bulma yoluna gotiirmiistiir. Veteriner hekimlik
egitimini Avrupa Birligi iginde yapan bir veteriner hekim diplomasini di§er Avrupa Birligi iilkelerinde rahatlikla ve
herhangi bir ekstra egitim almadan kullanabilmektedir. E§er Avrupa Birligi disinda egitimini gergeklestirmisse
her lilkede farkhlik gosteren bir on egitim siirecinden gegmektedir. Bu egitim bitirilen iiniversitenin akredite olup
olmamasi, egitimin uzunlugu ve igerigine gore farklilik gostermektedir.
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- 3 Working as A Veterinarian in Sweden

Omer Cogkun

To be able to working as a veterinarian in Sweden or other European Union countries is difficult but not impos-
sible if you have studied veterinary medicine out of European Union. The difficulty of veterinary education, its
length and the increase in the number of pets have caused a lack of veterinarians in all European countries. In
many European countries, lack of veterinarian pushed them the to find other solutions such as import veterinar-
ians from different countries. A veterinarian whom has done his veterinary education in the European Union can
use his diploma easily and without any extra training in other European Union countries. But if veterinarian has
completed his/her education outside the European Union, needs to go through a supplementary education that
differs in each country. The length of the supplementary education differs according to graduated university's
accreditation status, the length of the education and the content of the education.
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Golgelerin Arkasini Gormek: Kopek ve Kedinin Abdomen Radyografilerini Nasil Okumahi?

Pete Mantis

Radyografide tek bir kural vardir, o da radyografinin tamaminin incelenmesidir. Bazen radyologlar “lezyon radyog-
rafinin kdsesinde yer almaktadir” seklinde ifadelerde bulunurlar. Durum her zaman bu sekilde olmaz ancak bu her
seyi gozden gegirmemiz igin bize bir uyardir.

Tiim radyografiyi incelemek neden 6nemlidir? Klinik belirtilere dayanarak lezyonlari her zaman tahmin edemeyiz.
Bazi lezyonlar oykii ile akla gelirken, digerleri beklenmedik ve klinik belirtilerle iliskili olanlardan daha onemli
olabilir. Ayrica birgok hastali§in 6ngériilemeyen bigimleri vardir. Ornegin travma; yumusak doku sismesi, kirik
kaburgalar, plevral efiizyon, asit vb. seklinde ortaya gikabilir.

Radyolojik Yorumlama

Normal Anatomi

Genel Kabul Gormiis Kurallar

Karaciger: Akcigerlerin kenarindan kaburga yayina kadar. Mide ekseni, lateral gériinimde kaburgalara paralel ve
omurgaya dik sekilde olmalidir.

Mide: Normal mide genellikle kostal yayin tamamen iginde bulunur.

ince bagirsak:

Kopek:

* Bir kaburga kemiginin genisliginin iki katindan az

* L5 omurunun govdesinin merkezi yiiksekliginden daha az

Kedi:

* Capt 12 mm'den az

* L2 omurunun govdesinin merkezi yiiksekliginin iki katindan az

Kalin bagirsak:

Kopek: L7 govdesinin uzunlugundan daha az veya ince bagirsagin genisliginin 3 katindan az olmalidir.

Kedi: Maksimum kolon ¢apinin, L5 gdvdesinin uzunluguna orani 1,28'den az olmalidir.
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Bébrekler ve Ureterler:

Bobrekler VD goriiniimiinde olgiiliir

Kopek: 2.5 - 3.5 x L2 uzunlugu.

Kedi: 1.8 - 2.4 x L2 uzunlugu.

Renal Pelvis: 2 mm geniglige kadar.

Ureter: intravenoz iirografide, normal iireter 2 mm‘den daha yiiksek 6lciide olmamalidir.
Prostat:

2/3s pelvik girisin yliksekligi

Karaciger

HEPATOMEGALI

* GENEL

* Mide ekseninin kaudodorsal deplasmani

* Yuvarlak ventral ¢izgi kenar boslugu

+ FOKAL

-Sag (lateral ve mediyal)

- Sag tarafli yapilar mediyal, kaudal ve dorsal olarak deplase olur.
- Kitlenin bir kismi, mide gévdesini kraniyal ve dorsal olarak deplase edecek sekilde midenin arkasinda olabilir.
=Sol (lateral ve mediyal)

—Etkilenen yapilar mediyal ve dorsal olarak deplase olur.

-Kismi kaudal mideye dogruysa, mide fundusunu kraniyal ve dorsal olarak deplase edebilir

MIKROHEPATIK
* Yaygin nedenler: siroz ve PSS
* Mide ekseni kraniyal olarak deplase

* PSS vakalarinda bobrek ve kistik taslar goriilebilir.

HEPATIK MiNERALIZASYON

+Dallanma

-Biliyer agag¢ mineralizasyonu - koledokolitiazis

-Tesadiifi hepatik mineralizasyon

+Yapilandinlmamis fokal/kabuk benzeri

-Safra taslan

-Kronik kolesistit/ safra kesesi neoplazisi/GB duvarinin kistik hiperplazisi

-Kronik hepatopati
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-Neoplazi
-Kronik apse/ hematom/ graniilom

-Parazitik kistler

Dalak

SPLENOMEGALI

+ FOKAL

* KAFA

- Komsu ince barsak, dorso-kaudal olarak ve saga dogru deplase olmustur

- Girintili mide fundusu?

« VUCUT + DISTALEKSTREMI

- Kitle, mideye dogru kaudaldir

- ince barsak dorsal, kraniyal/kaudal olarak ve sola/saga dogru yer degistirmistir
* DIFUZ

* Yuvarlak dalak kenarlar

* Deplase gevre organlar

« Deplase dalak (torsiyon varsa)

+ Kedilerde normalde dalak goriinmez- eger goriiniiyorsa splenomegali diisiiniilir

* Konjesyon ve torsiyon gibi durumlarda olusur (genellikle gastrik torsiyon ile birlikte)

Periton

PERITONDA GENEL SEROSAL DETAY KAYBI
* Asitler

* Peritonit

* Yag eksikligi

* Peritoneal karsinomatozis

Kitleler

KARIN-iGi KITLELER

Kitleyi igeren organ su sekilde tanimlanabilir:
« Kiitlenin konumu

* Cevresindeki yapilarin deplasmani

Mide
MIDE
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Midenin baslica bolgeleri kardia, fundus, govde, pilorik antrum ve pilor kanalidir.

Midenin radyografik goriinimd, sivinin bagiml yone ve gazin bagiml olmayan yone hareket etmesi nedeniyle hay-
vanin nasil konumlandirildigina bagh olarak degisir. Sag lateral projeksiyonda gaz genellikle midenin fundusunda
bulunur. Sivi ve kati maddeler pilorda bulunurken, midede daha fazla gaz oldugunda, viicutta da gaz bulunur. Sol
lateral projeksiyonda fundus sivi ve herhangi bir kati madde icerirken, gaz genellikle pilorik antrumda bulunur.

Dorsoventral projeksiyonda gaz midenin fundusunda goriiliirken ventrodorsal projeksiyonda gaz midenin pilorun-
da goriilir.

MIDE DEPLASMANI
KRANIYAL DEPLASMAN :

Midenin kraniyal deplasmani genellikle karacigerin boyut olarak daha kiigiik olmasi veya diyafram fitigi durum-
larinda ortaya ¢ikar. Kitle, midenin kaudalinde ve bitisiginde bulunursa, mideyi kraniyal olarak itebilir ve 0 zaman
mide deplase olmus gibi goriinebilir.

KAUDAL DEPLASMAN:

Midenin kaudal deplasmani genellikle hepatomegali veya hepatik kitleler nedeniyle olusur. Bununla birlikte, pul-
moner asiri sisme ve plevral efiizyon diyaframi, karacigeri ve mideyi kaudal olarak deplase edebilir. Mide deplas-
mani, midenin ekseninin fundus ve pilordan belirlenmesiyle goriilebilir. Yanal projeksiyonda, mide ekseni normal
yoneliminden kaudal olarak kayar (eksen, omurganin dikeyine kadar kaburga kemigine paralel dogrultudadir),
buna karsi midenin kraniyal deplasmaninda bu eksen kraniyal olarak normalden daha fazla kayar. Dorsoventral
goriiniimde, mide ekseni kopekte omurgaya neredeyse diktir.

GASTRIK BUYUME

Burada anormal olarak genislemis bir mideyi, dolu bir mideden ayirmamiz gerekmektedir.

Mide gaz, yiyecek veya sivi ile dolu olabilir. Ancak hangi noktada onu dilate olarak adlandirmaya baslariz?
Mide son kaburgaya kadar uzaniyorsa, o zaman bu tam anlamiyla normal boyuttur.

Mide doluysa ancak son kaburganin ilerisine uzaniyorsa, mide dilate olarak kabul edilir.

DIGER

Gorlilebilecek diger anormallikler sunlardir:

* Gastrik tlser

* Mide neoplazisi

« Gastrik yabanci cisimler

+ Gastrik dilatasyon volvulusu

Bagirsaklar
INCE BAGIRSAK

ince bagirsak ii¢ kisma ayrilir; duodenum, jejunum ve ileum. Radyograflar, normal olduklari konumlari disinda,
bireysel segmentleri birbirinden ayirt edemez.

Bagirsaklar, etrafindaki organlar ve kitleler tarafindan kolayca deplase edilir. ince bagirsagin yiizeyi, gok az kilolu
(geng, gok zayiflamig), peritonit, assit ve/veya peritoneal karsinomatozisli hayvanlar diginda genellikle kolaylikla
tanimlanabilir. Bagirsak duvar kalinligi igin her zaman duvarlarin radyografik goriiniimiine giivenmek gok zordur,
¢iinkii limendeki yumusak doku maddesi ile golge goriintii olusturabilir ve duvarin daha kalin goriinmesine neden
olabilir.
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ENTERIT

Enteritli hayvanlarda mide ve bagirsaklar genellikle direkt radyografilerde herhangi bir yiyecek veya digki maddesi
icermez. ince bagirsak sivi dolu olabilir ve sivi dolu bagirsak halkalarinda kiiciik hava kabarciklari (diizensiz gaz
paterni) goriilebilir. Kontrasth grafide, akut enteritte hizli gegis siiresi goriilebilirken, kronik enteritte ise gegis
siiresi normal veya normalden biraz daha hizli olabilir.

INTESTINAL OBSTRUKSIYON

Sirasiyla yabanci cisimler, bagirsak duvari timorleri ve bagirsak cevresindeki basing kitleleri gibi intraliiminal,
intramural veya ekstramural nedenlerden kaynaklanabilir.

Radyografik olarak yabanci cisimler (radyoliisent olanlar bile) 6zellikle kontrastli grafiden sonra tespit edilebilir.

Tam tikanikhik durumunda ince bagirsagin proksimal kisminda dilatasyon olur. Kismi tikaniklikta ise bu dilatas-
yon hafif olabilir.

Kontrastl grafi ile obstriiksiyon proksimalinde kontrast gegis siiresinin geciktigini gorebiliriz. Kismi bir tikanikl-
gimiz varsa, kontrast tikali alandan gegebilir ve hareket normal olabilir.

INTUSUSEPSIYON

Geng kopeklerde ve kedilerde daha yaygindir. Yasli hayvanlarda, neoplazmanin neden oldugu bagirsak darli§ina
sekonder olarak eslik edebilir. Burada gergeklesen olay, bagirsagin proksimal kisminin daha distal kisma girme-
sidir.

Radyografik olarak, karinda genellikle orta veya kaudalde lokalize sosis seklinde bir ba§irsak kitlesidir. Tikanma-
nin proksimalinde gaz ve sivi dilate barsak halkalari goriilebilir ve siddeti degisebilir.

Kontrast uygulamasi ile kontrast invajinasyon proksimalinde goriiliirken invajinasyonlu segmente uzanan ince
bir kontrast gizgisi bazen “sarmal yay” goriiniimiinde olabilir. ileokolik invajinasyon durumunda baryum lavmani
daha yararl olabilir ve invajinasyonlu bagirsak, kolon iginde bir dolum defekti olarak goriiniir.

DIGER

Gorlilebilecek diger anormallikler sunlardir:

* Bagirsak delinmesi

* Bagirsak volvulusu

* Mezenterik tromboz

KALIN BAGIRSAK

Tarama radyografilerinde normal kolon genellikle limen igindeki gaz ve fekal maddeler nedeniyle goriilebilir.

Kopekteki sekum genellikle bir miktar gaz icerir ve “C" seklindedir. Genellikle orta hattin saginda bel omurlari
seviyesinde gorilir.

Normal kolonun ¢api, kopekte 7. bel omurunun uzunlugundan daha az olmalidir.
KOLON DEPLASMANI

Kolonun ventral deplasmani sol bobrek kitlesi, sol sublomber kitle, retrograd fitik, kanama veya perine iginde yer
degistirmis idrar kesesine (perine fiti§i) sekonder olarak eslik edebilir.

Kolonun dorsal deplasmani dalak kitlesi, sarkik mesane ve uterus biiylimesine sekonder olarak eslik edebilir.

Kolonun saga deplasmani, sol uterin veya yumurtalik kitlesi, sismis mesane ve sol sublomber kitleye sekonder
olarak eslik edebilir.

Kolonun sola deplasmani, sismis mesane, ince bagirsak veya mezenterik kitleye sekonder olabilir.
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REKTUM DEPLASMANI
Rektumun ventral yer degistirmesi, biiyiimiis medial iliak lenf nodlarina sekonder olarak eslik edebilir.

Dorsal yer degistirme prostatomegali, vajinal, servikal veya uterin kitle ve iiretral kitleye sekonder olarak eslik
edebilir.

Mezenterik veya ince bagirsak kitlesi ve bunun yaninda dalak kitlesi ile dorsal olarak yer degistirebilir.

Sag sublomber kitleler tarafindan ventral olarak yer degistirebilir; 6rnegin apse veya hematom, dalak kitlesi ve
sekokolik lenfadenopati.

Rektumun sola deplasmani, sag karaciger kitlesine veya sag viicut duvarindaki kitlelere sekonder olarak eslik
edebilir.

Rektumun saga deplasmani mezenterik veya ince bagirsak kitlelerine bagli olabilir.

DIGER
Gorlilebilecek diger anormallikler asagidakileri icermektedir:
Atresia recti
Atresia ani
Kolit
Kolon darligi
Neoplazi
Yabanci cisimler
Perine fitigi

Kolonik torsiyon

Bobrekler ve iireterler

Kopek yavrularinda ve kedilerde bobrekler dorsal retroperitoneal boslukta goriiliirler. Kopekte, sag bobrek ge-
nellikle 13. torasik ila 1. bel omurlar seviyesindeyken, kedilerde sa§ bobrek 1. ve 4. bel omurlar arasinda yer
alabilir. Sol bobrek genellikle kopekte 2. ve 4. bel omurlar arasinda, kedide ise 2. ve 5. bel omurlari seviyesinde
bulunur. Yetiskin kopeklerde bobrekler her zaman net bir sekilde goriintiilenmezken, kediler ve yavru kopeklerde
goriiniirler. Nefromegali, tipik olarak ince bagirsaklarin yerini; ventral, kraniyal, kaudal olarak ve ayrica karnin
kars tarafina etkilenen bobrege dogru degistirir. Kiigiik bobreklerin diiz radyografilerde goriintiilenmesi gok zor
olabilir. Bunun yaninda normal bobrekler bazen iistteki abdominal organlar nedeniyle goriintiilenemedigi igin
goriilebilir bir bébregin olmamasi kiigiiltilmiis boyutun gostergesi olarak giivenilir bir sekilde kullanilamaz. Ure-
terler genellikle kontrastsiz goriintiilenemezler ve retroperitoneal alandadirlar.

Adrenal bezler

Genisletilmedikleri veya kire¢lenmedikleri siirece genellikle goriinmezler. Adrenallerin kalsifikasyonu kedilerde
tesadiifi bir bulgu olabilir ve adrenallerden birini veya her ikisini de igerebilir. Buna karsin kopeklerde adrenallerin
kalsifikasyonu genellikle timor gibi hastalikla iliskilidir. Her iki adrenal de genellikle ilgili bobregin kraniomedial
tarafindadr.

idrar kesesi ve iiretra

idrar kesesi genellikle kaudoventral abdomende, pelvisin pubisine kraniyal ve rektum ve inen kolonun ventralinde-
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dir. Uretral taslar, bir kitle ya da iiretranin baslangicinda trigon bélgesini etkileyen neoplazinin neden oldugu basi
veya hayvanin bir siiredir idrar yapmamasi nedeniyle idrar kesesi boyut olarak biiyiik olabilir. Bu, norojenik atoniye
sekonder de olabilir. Kiiglik idrar kesesinin tanimlanmasi zor olabilir.

Son cikilan idrar nedeniyle bos olan idrar kesesi, sistit nedeniyle sik idrara ¢ikma, ektopik ireter gibi konjenital
anomali veya perineal alan gibi anormal bir yerde bulunan fitik idrar kesesinin boyutunun azalmasinin nedenleri
arasinda yer almaktadir.

Asit siiphesinin oldugu ve mesanenin goriintiilenememesi durumunda, mesane riiptiirlerinden de siiphelenilme-
lidir. idrar kesesinin anormal sekli, idrar kesesi doldurulmadidi zaman olusan dis basiya bagli olabilecegi gibi
sistit, graniilomatoz sistit ve neoplazi gibi mesane duvarini etkileyen infiltratif hastaliklardan da kaynaklanabilir.
idrar kesesi duvari, bir tanesi daha 6nce tanimlanmig olan kontrasth grafiden sonra daha iyi degerlendirilebilir.
Liimende cesitli dolum defektleri gorebiliriz. idrar kesesi liimeninin disinda kontrast gérdiigiimiizde, kontrastli
grafide genellikle bir riiptiire idrar kesesi tanimlanabilir.

GiFT KONTRAST SISTOGRAFIDE GORULDUGU SEKILDE SERBEST LUMINAL DOLUM DEFEKTI:
Kistik taslar merkezdedir ve kenarlari belirsiz yuvarlak bir sekle sahiptir.
Kan pihtilarinin sekli ve siniri diizensizdir ve bunlar mesanenin herhangi bir yerinde olabilirler.

Hava kabarciklari, ¢ok belirgin kenar bosluklarinin yaninda yuvarlak ve piiriizsiizdiir ve kontrast birikintinin peri-
ferinde bulunurlar.

Disi ve erkek genital sistemi

Disi ireme sistemi iki yumurtalik, uterus cornulari, uterus govdesi, serviks ve vajinadan olusur. Normal hayvan-
larda genellikle direkt radyografilerde goriinmezler. Normal olan bazi gok sisman kdpeklerde ve kedilerde, rektum
ile idrar kesesi arasindaki uterus govdesini direkt lateral grafisinde gorebilirsiniz. Fetal iskeletler, kopeklerde
yaklasik olarak 41-45. giinlerde ve kedilerde 35-39. giinlerde goriilebilir. Erken gebelikte kiigiik agiimis bir uterus
goriilebilirken, daha sonra lateral goriinimde birbirinin iistiine yerlesmis fetal iskeletleri de goriirliz. Daha dogru
bir fetal sayim elde etmek igin kafataslarini saymak daha uygundur. Genel olarak fetiisler yaklasik olarak ayni
boyutta olmali ve benzer bir kemiklegsme paternine sahip olmaldir.

Erkek tireme sistemi, skrotum, ayri ayri epididim ve sprem kanalina sahip iki testis, prostat bezi ve penisten olu-
sur. Direkt radyografilerde i¢ genitalya goriinmez. Os penis kemigi, penis dokusu iginde yer alir ve penil iiretra ile
yakin iligki icindedir.
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Seeing Through the Shadows: How to Go About Reading Abdominal Radiographs of the Dog
and Cat?

Pete Mantis

There is only one rule in radiography and that is to examine the entire radiograph. Some- times radiologists will
state that as “the lesion is situated at the corner of the radiograph”. This is not always the case, but is a reminder
to us to look at everything.

Why is it essential to examine the entire radiograph? We cannot always predict the lesions based on the clinical
signs. Some lesions may be suggested by

the history while others may be unexpected and of more importance than the ones associated with the clinical
signs. Also, many diseases have unpredictable patterns, e.g. trauma may appear as soft tissue swelling, frac-
tured ribs, pleural effusion, ascites etc.

Radiographic Interpretation

Normal Anatomy
Rules of the Thumb

Liver:From edge of lungs to the costal arch. The gastric axis should be from parallel to the ribs up to vertical to
the spine on the lateral view.

Stomach:The normal stomach usually lies entirely within the costal arch. Small Intestine:
Dog:
*  Less than twice the width of arib

*  Less than the central height of the body of L5 vertebra Cat:
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*  Lessthan 12mm indiameter

*  Less than twice the central height of the body of the L2 vertebralLargelntestine:

Dog: should be less than the length of the body of L7 or less than 3x the width of the small intestine
Cat: the ratio of the maximal colon diameter to the length of the body of L5 should be less than 1.28
Kidneys and Ureters:

The kidneys are measured on VD view Dog: 2.5 - 3.5 x length of L2.

Cat: 1.8 - 2.4 x length of L2. Renal Pelvis: Up to 2mm width.

Ureter: The normal ureter should not measure more than 2mm in intravenous urography. Prostate:

2/3s the height of the pelvic inlet

Liver

HEPATOMEGALY

*GENERAL

* Caudodorsal displacement of the gastricaxis

* Rounded ventral linermargin

‘FOCAL

-Right (lateral and medial)

-Right sided structures are displaced medially, caudally and dorsally

-A portion of the mass may be behind the stomach displacing the gastric body cranially and dorsally
-Left (lateral and medial)

-Affected structures are displaced medially and dorsally

-If part caudal to stomach may displace the gastric fundus cranially and dorsally

MICROHEPATICA
* Commonly causes: cirrhosis andPSS
* Gastric axis displacedcranially

* Renal and cystic calculi may be seen in cases ofPSS

HEPATICMINERALISATION

* Branching

-Billiary tree mineralisation - choledocholithiasis
-Incidental hepatic mineralisation

* Focal unstructured/shell-like

-Gallstones
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-Chronic cholecystitis/ gallbladder neoplasia/ cystic hyperplasia of GB wall
-Chronic hepatopathy

-Neoplasia

-Chronic abscess/ haematoma/ granuloma

—Parasitic cysts

Spleen

SPLENOMEGALY

‘FOCAL

*HEAD

-Adjacent small intestine displaced dorso-caudally and to the right

-Indented gastric fundus?

‘BODY+DISTALEXTREMITY
—-Mass caudal to stomach

-Small intestine displaced dorsally, cranially/ caudally and left/ right

‘DIFFUSE
* Rounded splenic margins

* Displaced surrounding organs

Displaced spleen (iftorsion)
* In cats with normally do not see the spleen - if visible considersplenomegaly

* Occurs with conditions such as congestion and torsion (usually with gastrictorsion)

Peritoneum
GENERALLOSSOFSEROSALDETAILINPERITONEUM
* Ascites

* Peritonitis

* Lack offat

* Peritoneal carcinomatosis
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Masses

INTRA-ABDOMINALMASSES

The organ containing the mass may be identified by the:
* Location of themass

* Displacement of the surroundingstructures

Stomach
THESTOMACH
The major areas of the stomach are : the cardia, the fundus, the body, the pyloric antrum and the pyloric canal.

The radiographic appearance of the stomach varies depending on how the animal is posi- tioned because fluid
moves to the dependent aspect and gas to the non-dependent as- pect. In the right lateral projection the gas is
usually present in the fundus of the stomach. When more gas is in the stomach then gas is also present in the
body, while the fluid and solids are located in the pylorus. In the left lateral projection the gas is usually located
in the pyloric antrum while the fundus contains fluid and any solids.

In the dorsoventral projection the gas is visible in the fundus of the stomach while in the ventrodorsal projection
the gas is visible in the pylorus of the stomach.

DISPLACEMENTOFTHESTOMACH
CRANIALDISPLACEMENT:

Cranial displacement of the stomach usually occurs if the liver is smaller in size or in cases of diaphragmatic
hernia. If a mass is located caudal to and next to the stomach it may ac- tually push the stomach cranially and
then it may appear as though it is displaced.

CAUDALDISPLACEMENT:

Usually caudal displacement of the stomach occurs due to hepatomegaly or hepatic masses. However, pulmo-
nary over-inflation and pleural effusion can displace the di- aphragm, liver and stomach caudally. The displace-
ment of the stomach can be seen by identifying the axis of the stomach from the fundus and the pylorus. In
the lateral projection the gastric axis shifts caudally from the normal orientation (axis parallel to the ribs up to
vertical to the spine) while in cranial displacement of the stomach this axis shifts cranially more than normal. In
the dorsoventral view the gastric axis is almost perpendicular to the spine in the dog.

GASTRICENLARGEMENT

Here we have to distinguish an abnormally dilated stomach from a full stomach.

The stomach may be filled with gas, food or fluid. But at which point do we start calling it dilated?
If the stomach extends up to the last rib then that is just normal size.

If it is full but extends beyond the last rib then the stomach is considered dilated.

OTHER
Other abnormalities that may be seen include:
* Gastric ulcers

* Gastric neoplasia
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» Gastric foreignbodies

e Gastric dilatationvolvulus

Intestines
SMALL NTESTINE

The small intestine is divided into three portions: the duodenum, jejunum and ileum. Ra- diographs cannot differ-
entiate the individual segments from one another except from their location when normal.

Intestines are easily displaced by organs and masses around them. The surface of the small intestine can be
usually readily identified unless in cases of animals with very little fat (young, emaciated), peritonitis, ascites
and/ or peritoneal carcinomatosis. It is always very difficult to trust the radiographic appearance of the walls
for intestinal wall thickness since this may silhouette with soft tissue material in the lumen and make the wall
appear thicker.

ENTERITIS

In survey radiographs, in animals with enteritis, the stomach and the intestines usually do not contain any food or
faecal material. The small intestine could be fluid filled and small air bubbles (irregular gas pattern) may be seen
within the fluid filled loops of intestine. In the contrast studies we may see rapid transit time in acute enteritis
while in chronic enteri- tis the transit time may be normal or mildly faster than normal.

INTESTINALOBSTRUCTION

This can be caused by intraluminal, intramural or extramural causes like foreign bodies, intestinal wall tumours
and compressing masses around the intestine, respectively.

Radiographically foreign bodies may be identified (even radiolucent ones) especially after contrast studies.

In case of complete obstruction we will have dilatation of the proximal part of the small in- testine while in partial
obstruction this dilatation may be mild.

With a contrast study we may see delayed transit time of the contrast proximal to the ob- struction. If we have
a partial obstruction the contrast can pass through the obstructed area and then the movement may be normal.

INTUSSUSCEPTION

This is more common in young dogs and cats. In older animals it may be secondary to in- testinal stricture
caused by neoplasm. What happens is that the proximal portion of the intestine intussuscepts into the more
distal portion.

Radiographically this is a localised sausage shaped bowel mass in the abdomen usually mid or caudal. Gas and
fluid dilated loops of intestine proximal to the obstruction may be seen and vary in severity.

With contrast administration the contrast will be seen proximal to the intussusception while a thin line of contrast
may be seen extended to the intussuscepted segment sometimes having the appearance of a “coiled spring”. In
case of ileocolic intussusception barium enema may be more helpful and the intussuscepted bowel appears as
a filling defect with- in the colon.
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OTHER

Other abnormalities that may be seen include:
* Intestinalperforation

* Intestinal volvulus

e Mesenteric thrombosis

LARGEINTESTINE
On survey radiographs the normal colon can usually be seen because of gas and faecal material within the lumen.

The caecum in the dog usually contains some gas and has a “C” shape and is usually vis- ible on the right of the
midline at the level of the lumbar vertebrae.

The diameter of the normal colon should be less than the length of the 7th lumbar verte- brae in the dog.

DISPLACEMENTOFCOLON

Ventral displacement of colon may be secondary due to: left kidney mass, left sublumbar mass, retrograde her-
nia, haemorrhage or urinary bladder displaced in the perineum (per- ineal hernia).

Dorsal displacement of colon may be secondary to: splenic mass, descending urinary bladder, uterine enlarge-
ment.

Right displacement of the colon may be secondary to: left uterine or ovarian mass, dis- tended urinary bladder,
left sublumbar mass.

Left displacement of the colon may be secondary to: distended urinary bladder, small bowel or mesenteric mass.

DISPLACEMENTOFRECTUM

Ventral displacement of the rectum may be secondary to enlarged medial iliac lymph nodes.

Dorsal displacement can be secondary to prostatomegaly, vaginal, cervical or uterine mass and urethral mass.
It can be displaced dorsally by a mesenteric or a small intestinal mass and also by a splenic mass.

It can be displaced ventrally by right sublumbar masses e.g. an abscess or haematoma, splenic mass and cae-
cocolic lymphadenopathy.

Left displacement of the rectum can be secondary to a right liver mass or masses in the right body wall.

Right displacement of the rectum can be due to mesenteric or small intestinal masses.

OTHER

Other abnormalities that may be seen include:
* Atresiarecti

* Atresia ani

* Colitis

* Colonicstricture

* Neoplasia
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* Foreign bodies and
e Perineal hernia

e Colonic torsion

The kidneys and ureters

In the puppies and cats the kidneys are visible in the dorsal retroperitoneal space. In the dog, the right kidney
is usually at the level of 13th thoracic to 1st lumbar vertebrae while in the cat the right kidney can be located
between the 1st and 4th lumbar vertebrae. The left kidney is usually located between the 2nd and 4th lumbar ver-
tebrae in the dog, while in the cat at the level of the 2nd and 5th lumbar vertebrae. Kidneys are not always clearly
vi- sualised in adult dogs while they are visible in cats and puppies. Nephromegaly typically displaces small
intestines ventrally, cranially and caudally, as well as to the opposite side of the abdomen to the affected kidney.
Small kidneys can be very difficult to visualise on plain radiographs, and as normal kidneys are sometimes not vi-
sualised because of overly- ing abdominal organs, the lack of a visible kidney cannot be reliably used as a marker
for reduced size. The ureters are not usually visualised without contrast and they are in the retroperitoneal space.

Adrenal glands

Usually not visible unless enlarged or calcified. In the cat calcification of the adrenals may be an incidental find-
ing and it may involve one or both adrenals while in the dog it is usual- ly associated with disease e.g. tumour.
Both of the adrenals are usually at the craniomedi- al aspect of the respective kidneys.

Urinary bladder and urethra

The urinary bladder is usually in the caudoventral abdomen cranial to the pubis of the pelvis and ventral to the
rectum and descending colon. The bladder may be large in size because of urethral calculi or compression by a
mass or neoplasia affecting the trigone area at the beginning of the urethra or because the animal has not urinat-
ed for a while. It also may be secondary

to neurogenic atony. A small bladder may be difficult to identify.

Causes of decreased bladder size include: empty bladder due to recent urination, frequent urination from cystitis,
congenital anomaly like ectopic ureter or herniation to an abnormal location like the perineal area.

In the case of suspicion of ascites and non-visualisation of the bladder, bladder ruptures should also be suspect-
ed. Abnormal shape of the bladder may be due to external com- pression when it is not filled or due to infiltrative
diseases that affect the bladder wall like in cases of cystitis, granulomatous cystitis and neoplasia. The bladder
wall can be better evaluated after contrast studies like the one described earlier. In the lumen we may see various
filling defects. A ruptured bladder can be usually identified on a contrast study when we see contrast outside the
bladder lumen.

FREELUMINALFILLINGDEFECTS AS SEEN IN DOUBLE CON-TRASTCYS
TOGRAPHY:

* Cystic calculi are in the centre and have a rounded shape with an indistinctmargin.

* Blood clots are irregular in shape and margination and they can be anywhere in the bladder.
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* Air bubbles are round and smooth with very distinct margins and they are at the periph- ery of the contrast-
puddle.

Female and male genital tracts

The female reproductive tract consists of two ovaries, the uterine horns, the uterine body, the cervix and the
vagina. In the normal animal they are not usually visible on survey radi- ographs. In some very fat dogs and cats
that are normal you may be able to see the uter- ine body between the rectum and the urinary bladder on a survey
lateral radiograph.Foetal skeletons can be seen at approximately 41-45 days in the dog and 35-39 days in the cat.
In early pregnancy a small dilated uterus may also been seen, while later we see foetal skeletons superimposed
on each other on the lateral view. It is better to count the skulls in order to have a more accurate foetal count. In
general foetuses should be approximately the same size and have a similar ossification pattern.

The male reproductive system consists of the scrotum, the two testicles with respective epididymis and vans
deferens, the prostate gland and the penis. The internal genitalia cannot be seen on survey radiographs. The os
penis bone is located within the penile tis- sue and is in close association with the penile urethra.
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Kopek ve Kedinin Kas-iskelet Radyografisi: Bu Lezyon Agresif mi, Degil mi?

Pete Mantis

Muskuloskeletal radyografisinde lezyonun agresif bir siiregten mi (6rn. Neoplazi veya enfeksiyon) yoksa agresif
olmayan bir siiregten mi (6rn. Kemik kist) kaynaklandigini ayirt etmek onemlidir. Lezyonun agresif bir siirecten
kaynaklanip, kaynaklanmadigini belirlemek sonraki teshis adimina karar vermek ve prognozu belirlemek igin ¢ok
onemlidir. Agresif ve agresif olmayan kemik lezyonlarini birbirinden ayirt etmede yardimci olabilecek dort kriter
bulunmaktadir:

1. Kortikal kemik yikiminin varhig

2. Periosteal reaksiyonun o6zellikleri
3. Gegis bolgesi
4. Degisim orani

1. Kortikal kemik yikiminin varligi
+  Bir degisikligin radyografik olarak goriilebilir olmasi igin kemigin en az %30'u degismis olmalidir.
+  Birincil 1sinin goriilebilir olmasi igin kortikal yikima teget olarak vurmalidir.

«  Kemik erimesi (osteoliz), korteks tahribatinin olmadigi durumlarda da mediiller boslukta olabilir. Mediiller
kemik kaybi agresif bir lezyonu gostermez.

+  Osteoliz, paterne gore siniflandinimistir: Cografi, glive-yenigi seklinde ve gegirgen. Karma bir osteoliz modeli
de mevcuttur.

Osteoliz Bigimleri

BiGiM COGRAFi GUVE-YENIGI GEGIRGEN

SAYI tek Goklu Goklu

BOYUT Biiyiik (>10mm) Kiigiik (3-10mm) Cok kiigiik (1-2mm)

MARJINASYON Belirgin Belirsiz Belirsiz

GEGi$ BOLGESI Kisa Uzun Uzun

CORTEX Normal/ ince ince/ diizensiz/bozulmus ince/ diizensiz/bozulmus

SKLEROZ Siklikla lezyon cevresinde Yok Yok

TiP Agresif olmayan/ Agresif Gok Agresif

iyi huylu

ORNEKLER Kemik kisti Tiimor/ osteomiyelit Gok agresif timor / siddetli

osteomiyelit

2. Periost reaksiyonu

+ Agresif olmayan bir periosteal reaksiyon, diizgiin ve siirekli sinirlara sahiptir ve dengeli bir bigcimde sekillen-

mistir.

+  Periosteal reaksiyonda diizensiz sinirin varligi, lezyonun aktif oldugunu gosterir. Genellikle agresif periost

reaksiyonlari bozulmus ve tam tanimlanmamistir.

+  Diizensiz periost reaksiyonuna dair herhangi bir kanit, agresif lezyonla uyumludur.
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3. Gegis bolgesi

Gegis bolgesi, kemik lezyonu ile komsu normal kemik arasindaki baglantidir. Gegis bolgesi genellikle mediiller
boslukta degerlendirilir.

Agresif olmayan lezyonlarin kisa ve kolayca tanimlanabilen bir gegis bdlgesi vardir.
Agresif lezyonlarda sinir yoktur ya da tam olarak tanimlanmamistir, gegis bolgesi vardir.
4. Degisim orani

Agresif lezyonlar nispeten hizli bir degisim oranina sahiptir. Ayni goriintiilemenin 2-4 hafta iginde tekrarla-
mak, fark edilebilir bir ilerlemeyi dogrulamalidir.

Agresif olmayan lezyonlar genellikle yavas biiyiir ve radyografiler 2-4 hafta i¢inde tekrarlanirsa fark edilebilir
bir ilerleme neredeyse hi¢ olmaz.

Agresif ve agresif olmayan kemik lezyonlari

KRITER AGRESIF OLMAYAN AGRESIF
LOKASYON Her yerde Metafiz/diyafiz
OSTEOLIZ Cografi giive-yenigi/gecirgen
KORTIKAL KEMIK YIKIMI Yok Var

Olasi patolojik kirik

GEGIS BOLGESI Belirgin Belirsiz

PERIOSTEAL REAKSIYON Diizgiin, siirekli Diizensiz/ bozulmus / tam
tanimlanmamis

10 GUNLUK DEGISIM HIZI Yok Belirgin

Bir kemik lezyonunun agresif olarak nitelendirilmesi icin tiim kriterleri barindirmasi gerekmez. Kortikal yikim,
agresif periost reaksiyonu veya belirsiz gegis bolgesinden herhangi biri, agresif bir lezyonu nitelendirmek igin
yeterlidir.

Radyografilerdeki diisiik agresiyon, diisiik biyolojik agresiyon anlamina gelmez.
Radyografilerde agresif 6zelliklerin olmamasi, genellikle biyolojik agresiyon olmadigi anlamina gelir.

Agresif bir lezyonun tanimlanmasi, akcigerlerin degerlendirilmesi (torasik radyografi veya BT) ve sitoloji/
histopatoloji ve kiiltiir i¢in lezyondan numune alinmasinin 6nemini hatirlatmalidir.
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Muskuloskeletal Radiography of the Dog and Cat: Is This Lesion Aggressive or Not?

Pete Mantis

In musculoskeletal radiography it is important to distinguish if the lesion is caused by an aggressive process
(e.g. neoplasia or infection) or a non-aggressive process (e.g. bone cyst). Determining if the lesion is caused by
an aggressive or not process is very important for deciding the next diagnostic step and formulating a prognosis.

There are four criteria that can help in the distinction between aggressive and non- aggressive bone lesions:
1. Presence of cortical bonedestruction

2. The characteristics of the periostealreaction

3. The zone oftransition
4

Rate ofchange

1. Presence of cortical bonedestruction
* Atleast 30% of bone must be altered before a change is visibleradiographically.
* The primary beam must hit tangentially the cortical destruction to beseen.

* Bone lysis (osteolysis) may be in the medullary cavity with no destruction of the cortex. Medullary bone loss
does not necessary indicate an aggressivelesion.

* Osteolysis has been classified into patterns: geographic, moth-eaten and permeative. There is a mixed pat-
tern of osteolysisalso.

Osteolysis Patterns

PATTERN GEOGRAPHIC MOTH-EATEN PERMEATIVE

NUMBER solitary multiple multiple

SIZE Large (>10mm) Small (3-10mm) Very small (1-2mm)
MARGINATION Distinct Indistinct Indistinct

TRANSITION ZONE Short Long Long

CORTEX Normal/ thin Thin/ irregular/ disrupted Thin/ irregular/ disrupted
SCLEROSIS Often around lesion Absent Absent

TYPE Non-aggressive/ benign Aggressive Very Aggressive

EXAMPLES Bone cyst Tumor/ osteomyelitis Very aggressive tumor/ severe

osteomyelitis
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2. Periostealreaction
* A non-aggressive periosteal reaction has smooth and continuous margins and is evenlyshaped.

* The presence of irregular margin of the periosteal reaction indicates the lesion is active. Often aggressive
periosteal reactions are disrupted and illdefined.

* Any evidence of irregular periosteal reaction is consistent with an aggressivelesion.

3. Zone oftransition

*  Zone of transition (or transition zone) is the junction between the bone lesion and the adjacent normal bone.
The transition zone is usually evaluated in the medullary cavity.

* Non-aggressive lesions have a short and easily identified transitionzone.

* Aggressive lesions have no demarcation or poorly defined transitionzone.

4. Rate ofchange

* Aggressive lesions have a relatively rapid rate of change. Repeating the same views in 2-4 weeks’ time
should confirm a noticeableprogression.

* Non-aggressive lesions usually grow slowly and there will be almost no noticeable progression if radiographs
are repeated within 2-4weeks.

Aggressive vs Non-aggressive bone lesions

CRITERIA NON-AGGRESSIVE AGGRESSIVE
LOCATION Anywhere Metaphyseal/ diaphyseal
OSTEOLYSIS Geographic Moth-eaten/ permeative
CORTICAL BONE DE- No Present
STRUCTION . )

Possible pathological fracture

TRANSITION ZONE Distinct Indistinct
PERIOSTEAL REACTION Smooth, continuous Irregular/ disrupted/ ill- defined
RATE OF CHANGE 10 DAYS None Marked

* Abone lesion does not have to have all criteria to be characterised asaggressive.

Any one from: cortical destruction, aggressive periosteal reaction or indistinct zone of transition is enough to
characterise a lesion aggressive.

* Low aggression on radiographs does not mean low biologicalaggression.
* No aggressive features on radiographs usually means no biologicalaggression.

* Identification of an aggressive lesion should prompt consideration for evaluation of the lungs (thoracic radi-
ography or CT) and sampling of the lesion for cytology/ histopathology andculture.

232



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

Recommended further Reading

R Dennis, RM Kirberger, RH Wrigley, FJ Barr. (2001) Small Animal Radiological Differential Diagnosis. W.B. Saun-
ders (ed)

MC Muhlbauer, SK Kneller (2013) Radiography of the dog and cat: guide to making and interpreting radiographs.
Wiley-Blackwell (ed); pp 4-8 and 125-177.

P O’Donnell (2003) Evaluation of focal bone lesions: basic principles and clinical scenarios, Imaging 15(4):298;

https://doi.org/10.1259/img.15.4.150298
DE Thrall. (2018) Textbook of Veterinary Diagnostic Radiology. 7th edition Saunders Elsevier (ed); pp 335-345

233



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

8 Kuslarda Non-Enfeksiyoz Hastaliklar

| Gerry Dorrestein

Kuslar anatomik olarak memelilerden farklidir. Cogunuz tavuklarin anatomisine asina olacaksiniz. Bu nedenle,
tavuklar ve yaygin olarak beslenen evcil kuglar (6rnegin papaganlar) arasindaki anatomik ve fizyolojik farkhiliklar
hakkinda bazi ek bilgiler, kus tibbindaki yaygin hastalik problemlerinin yeterli sekilde anlasiimasi ve tedavisi igin
gerekli olacaktir.

Bulagici olmayan sorunlar agirlikli olarak barinma, beslenme, yénetim, konjenital arka plan ve yasla ilgili olacak-
tir. Ureme kosullarinin, saldirganlik travmalari, yumurta baglama ve intra abdominal yumurta sarisi peritoniti gibi
kendine 6zgii sorunlari vardir.

Kuslarda en yaygin 6liim nedeni, hipoglisemiye ve hemorajik diyateze bagli 6liime yol agabilen anoreksidir (yemek
yememe). Yaygin beslenme sorunlari, vit-A eksikligi, kalsiyum eksikliGi ve/veya Vit D3 dengesizligidir. Metabolik
problemler ve zehirlenmeler (6rnegin kursun, ¢inko, Vit D3 ve Teflon) tartisilacaktir. Konjenital problemler ve yasa
bagl hastaliklar (damar sertligi ve Kronik pulmoner interstisyel fibrozis (CPIF)) sunulmaktadir. Kus pratiginde
goriilen diger bulagici olmayan problemler Otomutilasyon, Tiiy yolma, Kanat agi dermatiti, Yumurta sarisi sélomiti
(EYC), Ksantomlar ve tiimérler, hasta kuslarda yaygin olan belirtilerdir.

Giris
Kuslar anatomik olarak memelilerden farklidir. Cogunuz tavuklarin anatomisine asina olacaksiniz. Bununla bir-
likte, cok yaygin ve genellikle pahali bir evcil hayvan olan psittacine grubu kuslar (muhabbet kuslari ve papagan-

lar), bazi yaygin hastalik problemlerini anlamak igin bilinmesi gereken bazi spesifik anatomik ve fizyolojik 6zel-
liklere sahiptir.

Bilmeniz gereken bazi onemli gercekler:

Psittacinler, nazo-frontal baglanti noktasinda, kafatasindaki iist mandibular eklemde, saglam, kavisli bir
gagaya (rhamphotheca) sahiptir, bu da artan bir esnemeye izin verir ve tohum catlamasiyla iligkili sokun
bir kismini emmek igin fleksiyon saglar. Bununla birlikte, yaralandiginda normal gida alimini ciddi sekilde
etkileyecektir.

Kuslar genel olarak yiiksek metabolizmaya sahiptir. Viicut isilarini korumak ve “yasli” viicut hiicrelerini yenile-
mek icin giin boyunca siirekli olarak yiiksek miktarda enerji alimina ihtiyaglari vardir. Ornegin bagirsaklardaki
mukoza hiicreleri sadece 2-3 giin yasar!! Kus ne kadar kiigiikse, viicut agirhinin (bw) her grami igin o kadar
fazla enerjiye ihtiyag duyar. Kiigiik bir kus (bw 40 gram), 24-48 saat gidasiz kaldiktan sonra hipoglisemiden
olebilir.

Psittacinler yiyeceklerini uzun siire saklamazlar. Papaganlarda yiyeceklerin gegis siiresi normalde 8-12 saat
araligindadir. Bu, normal durumlarda kusun yarim giin gida tiiketmediginde, Gl yolunun neredeyse tamamen
bos (!) olacagi anlamina gelir.

Papagangillerin beslenmeleri agirlikh olarak vejeteryan diizendedir, tohumlar ve meyveler gibi bilegsenlerden
olusur. Gastro-intestinal sistemi ve gida sindirimi boyle bir diyete gore uyarlanmistir. Cogu tiirde fonksiyo-
nel kursak ve kasli bir mide (ventrikiil veya taslik) vardir. Bagirsak yolu oldukca kisadir ve caeca yoktur. Bu
kuslarin sindirim igin bagirsak mikroflorasina ihtiyaci yoktur.

Protein yikiminin atik tiriinii irik asittir. Yiyeceklerdeki yiiksek protein seviyeleri veya uzun siireli aclik, plazma
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urik asit seviyelerinin yiikselmesine ve bobrek problemlerine yol agabilir.

Uropigial bez, kuyruk kaslarina dorsal olarak uzanan bir bilobat, holocrine bezidir. Siklikla bir tiiy yigini (iiropi-
gial fitil) ile cevrelenen iki ila on sekiz kanaldan olusan bir meme basi yoluyla kaudal olarak agilir. Bu bez,
¢ogu Amazon tiiriinde eksik olan sebasoz salgilar, su gegirmezlik, tiiy esnekligini ve nemliligini korumak
ve mikro organizmalarin biiyiimesini bastirmak igin temizlenerek yayilir. Ozellikle Afrika gri papaganlarinda
tiimoral degisiklikler (karsinomlar) nadir degildir.

Hastalik sorunlar

Tim canli tirlerinde oldugu gibi kuglarin da hasta olmasinin birgok nedeni vardir. Sistematik durumlarda
hastaliklar, bulasici olanlar ve bulasici olmayanlar olarak gruplandirilacaktir. Bulagici olmayan sorunlar agirlkli
olarak barinma, beslenme, yonetim, dogustan gelen gegmis ve yasla ilgili olacaktir. Ureme kosullarinin, saldirgan-
lik travmalari, yumurta baglama ve karin i¢i yumurta sarisi peritoniti gibi kendine 6zgii sorunlari vardir.

Bulasici sorunlar ikinci bir sunumda sunulmaktadir.

Bulasici olmayan hastaliklar.

Bulasici olmayan hastaliklar arasinda beslenme, metabolizma, zehirlenme, yabanci cisimlerin alinmasi (corpora
aliena), dogustan gelen hatalar (konjenital) veya genetik sorunlar, yasa bagl hastaliklar, travma, bulasici olmayan
iltihaplar ve neoplastik lezyonlar (tiimarler) ile ilgili sorunlar yer alir.

Beslenme

Beslenme sorunlari hala bazen papaganlarda hastalik nedenidir. Cogu durumda bunlar evcil kus olarak tutulan
papaganlar veya muhabbet kuslaridir.

80'lerde , 3 yildan fazla kafeste olan tiim papaganlarin %50'sinden fazlasinda A vitamini eksikligi teshisi kon-
du. Ticari psittasine diyetlerinin tohumlar ve tahil taneleri, A vitamini veya karotenoid muhteviyati agisindan
nispeten zayiftir. Yogun arastirmalar nedeniyle, evcil hayvan diikkanlarinda dengeli gida iriinlerinin (6rnegin
pelet) mevcudiyeti artmistir. Formiile edilmis diyetlerin artan kullanimi ile A vitamini eksikli§i insidansi hizla
azalmigtir. Papagan bakicilarinin ve veteriner hekimlerin konferanslarda yayinlar ve sunumlar yoluyla siirekli egiti-
mi, bu hastaligin goriilme oranini daha nadir hale getirdi.

Geng kuslarda kalsiyum (Ca) eksikligi ve/veya Vit D3 dengesizligi jiivenil osteodistrofi (rasitizm) ile sonuglanabil-
ir. Bu, ozellikle egitimsiz kus severler tarafindan ¢ok kiiglik yasta elde yetistirmek igin evcil kus olarak satilan
civcivlerde goriilen bir problemdir. Kalsiyum beslenme yoluyla saglanamadi§inda, uzun kemiklerin egilmesine ve
patolojik kiriklara neden olur. Afrika grilerinin Vit D3 metabolizmasi ile ilgili bir sorunu vardir. Diyette yeterli Vit
D3 ve Ca olmadiginda kemik sorunlarindan ziyade, norolojik semptomlar ve hipokalsemi nedeniyle koma durumu
gelisir. Bu tiirlerin ultraviyole isiga (UVB) maruz kalmalari olasi semptomlari dnleyecektir.

Kuslarda en yaygin oliim nedeni istahsizliktir (yemek yememek). Anoreksi, kanda diisiik glikoz seviyelerine yol
acar. Bu glikoz (enerji) eksikligi cogu metabolik siireci, 6zellikle de bagirsak epitelinin yenilenmesini azaltacak-
tir. Bu, bagirsak duvarlarinda kusurlara neden olur ve bagirsaklardaki siddetli kanamalar nedeniyle kuslar oliir
(hemorajik diyatezi (HD)). Hemorajik diyatezi, 24 saat veya daha uzun siire anoreksik olan diisiik yag depolarina
sahip kiiciik kuslarda (muhabbet kuslari, ask kuslari veya yavrular) siklikla goriiliir; genellikle hemorajik enterit ile
karigtinhr. Hemorajik diyatezi ile uyumlu klinik 6ykii ve otopsi bulgulari, yakin zamanda veya uzun siireli anoreksi
ve bos bir kursak, siyah katran diskilari (denatiire kan nedeniyle) ve bagirsaklardan mideye kan geri akisini igerir.

Etkilenen hayvanlarda anoreksinin nedenleri arasinda yemek yiyemeyecek kadar hasta olmak, yanlis yiye-
cege erigsmek veya hi¢ yiyememek yer alir. Cogu zaman, hasta kuslarin yag depolari kalmaz ve kas kiitlesi ¢ok
azalir. Kiigiik viicut boyutu nedeniyle, viicut 1sisini korumak igin yiiksek bir enerji ihtiyaci vardir. Anoreksiya,
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istahsizlik veya aglik, diger seylerin yani sira, mukoza zarinda kusurlara ve kanin bagirsaklara sizmasina, hemora-
jik diyatezi ile sonuglanan hizl bir sekilde hipoglisemiye yol agar.

Bu nedenle, 12 saatten fazla yemek yemeyen hasta kuslar zorla beslenmelidir!!
Metabolik

Bu problemler metabolik siireclerdeki anormallikleri icerir. En yaygin olani, proteinlerin par¢alanmasini ve devrini
icerir. Kuslar tarafindan iiretilen, baskin azotlu atik {riin, iirik asittir. Plazma iirik asit seviyesindeki yiikselmel-
er gut ile sonuglanabilir. Bobreklerde irik asit, kloaka icine atiimak lizere kolloidal bir soliisyonda tutulur. Bu
nedenle, siddetli dehidratasyon, proksimal tiibiillerde asiri hasar, idrar ¢ikisini engelleyen lezyonlar veya bobregin
konjenital malformasyonlari, hiperiirisemiye, zar yiizeylerinde ve bobrek iginde lirik asit kristallerinin gokelmesine
yatkinlik olusturur. Hasta olan veya yeterince yemeyen papaganlar (gogiis) kaslarini enerji kaynag olarak harca-
maya/kullanmaya baslar ve zayiflarlar. Bu iirik asit tretimini artiracagindan, diskiya bakilarak fark edilebilir. Bu
kuslar yeterince su igmediklerinde, bobreklerdeki tiibiller tikandigi igin yiiksek plazma iirik asit ile dleceklerdir.

Toksik sorunlar

Kapal ortamda yagayan papaganlar gesitli toksik maddelere maruz kalabilirler. En sik goriilen zehirlenmeler
kursun, ginko, Vit D3, avokado ve Teflon®'dur. Bitkilerden genellikle olasi bir sorun olarak bahsedilir, ancak
gercekte, avokado zehirlenmesi disindaki durumlarda bitki zehirlenmeleri nadirdir.

Onciiliik etmek. Kursun kaynaklari goktur ve (birkagini belirtmek gerekirse) kursun piiskiirtme, galvanizli tel,
elektrik/elektronik telleri tizerindeki renkli kaplamalar, kursun bazli boyalar, kurgsun macun, lehim, kurgun em-
dirilmis siva, musamba, hirdavat bezi, bazi tiirleri igerir. Folyolar, bazi kaynak tiirleri, kursun agirliklar (perdeler,
balik yemleri), kursun klapeli ¢anlar, herhangi bir bigcimde vitray cergeveler (Tiffany lambalari, dekoratif kutular,
camlar gibi), uygun olmayan sekilde sirlanmis seramikler, piller, agirlikl kus oyuncaklari, kostiim miicevherat,
ayna arkaliklari, kursunlu benzin dumanlari ve kursunla stabilize edilmis bazi viniller ve plastikler 6rnek olarak
verilebilir. Tabak veya kafes dosemesi olarak kullanilan plastik veya seramikte bile kursun olabilir. Kursun tok-
sisitesi, gastrointestinal, renal ve norolojik sistemlerle ilgili kan hiicresi iiretimi (hematopoietik doku) ile ilgili
sorunlari igerir. Psittacinler depresyon (donuk tavir, uyusukluk, seste azalma), halsizlik, kusma, poliiiri/polidipsi,
ndbetler veya titreme, hemoglobiniiri ve ishal semptomlari gosterebilirler. Ozellikle kirmizi kan hiicrelerinin kaybi,
karaciger ve bobreklerin zarar gormesi klinik semptomlara neden olacaktir.

Dogrulayici tani testleri, kan kursun konsantrasyonlarinin yiikselmesini igerir; 200 mcg/I'den daha yiiksek kon-
santrasyonlar diistindiiriirken, 500 mcg/I'den daha yiiksek seviyeler tanisal niteliktedir. Agir metal yogunluklarinin
radyografik kanitlari, agir metal varligini dogrular, ancak toksisiteyi dogrulamaz. Otopside tercih edilen tanisal
test ornekleri taze, dondurulmus veya formalinle sabitlenmis karaciger ve bobrekten olugsmaktadir.

Cinko toksisitesinin akut belirtileri kursun toksikozunda goriilenlere benzer; kuslar siklikla her iki metalin de yiik-
sek seviyelerine sahip olacaktir. 4 mg/I'nin iizerindeki ¢inko plazma konsantrasyonlari, zehirlenmeyi diistinddirtr
ancak tanisal degildir. Cinko maruziyeti kaynaklari arasinda madeni paralar, galvanizli kaplar, ag, hirdavat kumasi,
zimba telleri, giviler, giibreler, bazi boyalar, ginko pirition sampuanlar, ginko oksit, ¢inko undesilenat (Desenex
krem), kostiim takilari ve diger metalik esyalar bulunur.

Cinko toksisitesi karaciger, bobrek, pankreas ile mide lezyonlarina ve islev bozukluguna neden olabilir.

Kursun veya ¢inko zehirlenmesinin tedavisi genellikle, olasi kursun ve ginko maruziyet kaynaklarini belirlemeye ve
ortadan kaldirmaya ¢alisirken, birkag hafta boyunca evde giinde bir kez penisilamin verilmesi ile gergeklestirilir.
Vitamin D3 toksisitesi genellikle asin diyet takviyesinden kaynaklanir. Sultan papagani, Mavi ve Altin Amerika
papagani ve Stimbiil Amerika papagani hastaliga daha yatkin irklar arasindadir. Bobrek ve yumusak doku miner-
alizasyonu, hipervitaminoz D3'lin karakteristik 6zellikleri arasindadir..

Cesitliilaglar ve kimyasallar kuglarda potansiyel olarak kardiyotoksik olmasina ragmen, ¢cok az belgelenmis vaka
vardir. Kanaryalarda, papaganlarda ve muhabbet kuglarinda dogal ve deneysel avokado toksisitesi rapor edilm-
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Teshis, oykii, lezyonlar ve sindirim sistemindeki bitki materyalinin tanimlanmasina dayanr.

Havadaki pulmoner toksinlere iliskin en iyi belgelenmis raporlar, asiri isitilmis politetrafloroetilen (PTFE veya
Teflon TM ) kaplh pisirme kaplari, ocak iistleri, kaplanmis isi lambalari ve ampullerden iiretilen piroliz iiriinlerinin
solunmasindan kaynaklananlardir. Polimerlerin 536 o F (280 o C) sicaklikta pirolize ugramasi ve PTFE duman-
larini salmasi nedeniyle yayilan dumanlardan toksikoz meydana gelir.

Havadaki diger toksinler arasinda aerosol spreyler, pisirme gazi, karbon monoksit, tiitlin dumani ve yanmis gida-
lardan ve yemeklik yaglardan ¢ikan dumanlar bulunur. Spesifik toksin bilinmemekle birlikte, kendi kendini temi-
zleyen firinlarin galismasi da akut dliimlerle sonuglanmistir ve yanmis gidalardan ve di§er malzemelerden yayilan
bilesikler de toksik olabilir.

Klinik belirtiler genellikle akut 6liime yol agan solunum problemleri olarak rapor edilir. Hafif maruziyetler nemli
raller, dispne, ataksi, depresyon veya huzursuzluk, endiseli davranislarla kendini gosterebilir. Bu belirtiler diger
solunum yolu hastaliklarina veya strese benzerler.

Herhangi bir nedenden kaynaklanan hava kaynakli toksisitenin kesin tanisi, klinik vakalarda sinirlidir. Ancak tutar-
I bir anemnez ile birlikte gozlenen histolojik lezyonlar genellikle elde edilebilecek yegane veridir.

Konjenital/Genetik

Belgelenmis en yaygin dogumsal sorun, Afrika gri papaganlarinda ve Semsiye Kakadularinda goriilen koanal
atrezidir. Burun boslugu, damaktaki kalici bir zar veya kemik plakasi, kapali bir koanal yarik ile sonuglanir. Bu,
burun salgilarinin agiz bosluguna normal drenajini engeller. Geng kuslarda kronik nazal veya okiiler akinti goriiltr
ve bazi durumlarda infraorbital siniisler agik sekresyonlarla sisecektir. Koanal yarigin cerrahi olarak agilmasi
sorunu ¢ozebilir.

Yasa bagli/Dejeneratif

Vaskiiler duvarin dejeneratif bir degisikligi olan ateroskleroz, en sik olarak ii¢ psittacin cinsinde, Psitta-
cus , Nymphicus ve Amazona tiirlerinde rapor edilir. Histolojik olarak incelenen papaganlarda ateroskleroz in-
sidansi, Afrika gri papaganlarinda %91.9 ve Amazon papaganlarinda %91.4 kadar yiiksektir. Artmis yas, yagdan
zengin bir diyetle beslenme oykiisii ve lireme hastaligi dahil olmak iizere birgok risk faktorii ateroskleroz ile
iligkilidir. Etkilenen kuslar herhangi bir yasta olabilir, ancak ¢cogu 8 yas ve iizerinde, yine biiyiik bir bolimi de 15
yasin lizerindedir. Siddetli vakalarda ateroskleroz, kalbi etkileyen arteriyel direncin artmasina neden olur. Sag
kalp yetmezligi, tikanikhga, atrofiye ve ardindan hepatik fibrozise yol agabilir. Kronik vakalarda, kuslarin viicut
kondisyonlarinda diislisler goriilebilir, ancak viicut kondisyonu miikemmel durumda olanlarda, hatta obez olan-
larda bile ani oliim gergeklesebilir. Serebral kan akiminin azalmasina bagli norolojik komplikasyonlara ve ciddi
sekilde daralmis karotid arterler yiiziinden anoksiye bagli dliim de gelisebilir. Kusun, éliimden giinler veya hafta-
lar 6ncesine dayali, cevresiyle ilgili farkindalik kaybr donemleri gegirme anemnezi olabilir.

Kronik pulmoner interstisyel fibrozis (CPIF ), tipik olarak egzersiz intoleransi olarak ortaya ¢ikan, daha yasli kapali
ortamda bakilan Amazon papaganlarinda (ortalama yas 20.5) tanimlanan bir sendromdur. Cogu kusun uzun
bir solunum yolu hastali§i gecmisi olacaktir. Bu durum, Amerika Birlesik Devletleri'nde de goriilmesine ragmen,
Avrupa popiilasyonlarindaki psittasinlerde daha sik tanimlanmistir. Siddetli vakalarda, normal kan akisiyla, ak-
cigerlerin yiizeyinde ilerleyici olarak azalan oksijen degisimi ile baglantili olarak fazladan kirmizi kan hiicrelerinin
(hemoglobin) {retimi vardir. Bu sendromun nedeni kesin olarak belirlenmemistir, ancak hafif akciger 6demi ile
akcigerlerin siirekli veya tekrarlayan inhalasyon hasari olasi bir senaryo gibi goriinmektedir.

Travma

Pisttacine kuslarinda sternumun otomutilasyonu (bdliinmiis sternum) genellikle sternumun kraniyal kismi {ize-
rinde, omurga noktasi boyunca meydana gelir, cilt ve kasin agik bir yarasi olarak goriinebilir. Devam eden self-trav-
ma, omurganin daha derin kaslarina ve kemigine (osteomiyelit) uzanabilen doku nekrozuna ve firsatgi enfeksiyona
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yol acabilir. Karisik bir bakteri popiilasyonu ( Streptococcus tiirleri, Staphylococcus aureus, E coli, Pseudomo-
nas tiirleri ve Klebsiella tiirleri) ve bazen mantarlar agik yaralardan izole edilebilir. Bu lezyonlarin tipik kasintisi,
ikincil enfeksiyonlar tarafindan uyarilan inflamatuar reaksiyon ve histamin salinimina bagli olabilir. Agir gévdeli
kuslarda (6rn. Afrika gri papaganlari, Amazon papaganlan), gogiis kemigine travmatik inisle sonuglanan, uygun
olmayan kanat kesiminin bir neden oldugundan siiphelenilmektedir.

inflamatuar, Enfeksiyoz olmayan

Yumurta sarisi s6lomiti (EYC) , kronik tireme yolu hastali§inin yaygin bir sekelidir. Salpingohisterektomiden sonra,
dogrudan solomik bosluga ovulasyon, sekonder olarak ortaya ¢ikabilir. Diger nedenler ektopik ovulasyon, salpen-
jit, neoplazi, kistik hiperplazi veya yumurta kanal yirtilmasidir. Bakterili veya bakterisiz yumurta sarisi, ciddi bir
inflamatuar reaksiyona neden olur ve yumurta ile ilgili peritonit veya yumurta sarisi embolisine yol agabilir.

EYC'li kuslarin ¢cogu, siskin, sivi dolu bir karin ile solunum sikintisi igindedir.

Ksantomlar tiimor degildirler, ancak sarimsi kolesterolden zengin materyalin lokal birikimleridirler. Genellikle
daha yasl (3 - 30 yash; ortalama 10 yash) psittasine kuslarinda tanimlanirlar ve daha yaygin olarak muhabbet
kuslarinda ve papaganlarda rapor edilirler. En sik olarak karin, uyluklar, kanatlar, g6z kapaklari ve yiiz cevresindeki
deride bulunurlar ve nadiren i¢ organlarda ve kemik iliginde tanimlanirlar. Lezyonlar kasintili olabilir ve siklikla
lipomlar, fitiklar ve kronik tahris bolgeleri gibi diger bulgularla iliskilidir. Altta yatan neden belirsizdir, ancak yiik-
sek yagl veya yiiksek kolesterollii diyetler, genetik yatkinliklar veya travma olusumu katkida bulunabilir. Yeterli
A vitamini de dahil olmak iizere diyet iceriginde yapilan iyilestirme, daha az semptom gelismis olan vakalarda
faydali olmustur.

Tiiy toplama. Tiiy yolma/yikici davranigla iliskili perivaskiiler dermatit bulgulari, bazi evcil hayvan ve hayvanat
bahcesi psittasinlerinde tanimlanan yaygin, spesifik olmayan bir lezyondur. Davranis, altta yatan hastalik kosul-
larindan, sahipleri ve kuslar arasindaki uygunsuz sosyal etkilesimlere kadar ¢ok sayida faktorle iligkilendirilm-
istir. Kaba goriinim, eksik ve yipranmis tiiyleri, kizarik cildi, lserleri ve degisken kasintiyi igerir. Etkilenmemis
alanlarin yani sira klinik olarak belirgin lezyonlarin oldugu alanlarda toplanan deri drneklerinden, inflamatuar
deri hastaligi, histolojik olarak yiizeysel veya derin dermiste, hafif ya da belirgin perivaskiiler inflamasyon iger-
ir. Degisiklikler gecikmis tip asiri duyarlihigi isaret edebilir.

Afrika gri papa@anlarinin, muhabbet kuslarinin, prepatagium ve aksillalarinin kanat ag1 dermatiti, yonetilmesi ve
¢oziilmesi zor olan sinir bozucu bir sendromdur. Potansiyel etiyolojiler karmasiktir ve yeterince anlagilmamistir,
ancak asiri duyarlilik, kendiliginden veya hormonal prepatajiyal tiiy kaybi veya kanat aginin asiri nemi, bulgularin
erken goriilmesine vesile olabilir. Kronik vakalar, prepatajiyal kontraktiir, alisiimis kendini yaralama ve tekrarlayan
ikincil enfeksiyonlara yol agan skarlagmaya neden olabilir. Kabaca ventral prepajium ve aksiller bolgelerde tiiylii
ve kontur tiiylerinin kaybiyla birlikte nemli, eksiidatif dermatit gelisir. Cildin multifokal alanlari, yiizeyde veya et-
kilenen bolgenin kenarlarinda bulunan inflamatuar eksiidalarla llserlesir. Bir veya iki kanat da etkilenebilir.

Neoplastik lezyon (tiimorler)

Yas, kuslar da dahil olmak iizere birgok hayvanda tiimor gelisimi olasiligi izerinde onemli bir etkiye sahiptir. By,
cevresel ajanlarin etkisinden kaynaklanan genetik hasardaki artigtan ve onarimdaki hatalardan kaynaklanmak-
tadir. Muhabbet kuslari ve papagan gibi bazi tiirlerde tiimor prevalansi nispeten yiiksektir. Bu, psittacid herpes
viriisii papillomlarinda oldugu gibi, iireme ve potansiyel viral tiimor indiiksiyonu gibi faktorlerle iligkili olabil-
ir. Asagidaki tiimorler, diger kus tiirlerine kiyasla psittasinlerde daha sik goriilen birkag tiimor gesitidir.

Gastrik karsinomlar ve adenokarsinomlar birgok kus tiiriinde rapor edilmistir. Ancak evcil kuslar i¢erisinde en yay-
gin olarak, muhabbet kuslarinda, gri yanakl muhabbet kuslarinda, ask kuslarinda, sultan papaganlarinda, gesitli
conures ve Amazon papadganlarinda goriillirler.

Bildirilen klinik belirtiler arasinda kilo kaybi, halsizlik, tineyememe, bas egme, melena, diskida sindirilmemis
tohumlar, asin gaga biiyiimesi ve poliiiri sayilabilir. Timorler genellikle proventrikiiler-ventrikiiler kavsakta bu-
lunur. Metastazlar nadir goriilir, ancak akciger ve karacigerde bildirilmistir.
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Papillomatoz, Yeni Diinya psittasinlerinde agiz boslugu ve kloakanin en sik goriilen neoplastik tiirdiir. Bu hastalik
Amerika papagani, conures, Amazon papaganlari ve sahin basli papaganlarda taninir. Papillomatoz lezyonlar,
beyazdan pembeye degisen renklerde, kabarik ve fokal-lokal olarak genistir. Codu, tipik karnabahar benzeri bir
goriiniime sahiptir. Koanal sinirin kalinlagmasi, koanal mukozanin renginin degismesi ve koanal mukozanin
kiintlesmesi, iliskili olabilecek diger ince degisiklikler arasindadir. Lezyonlar fokal veya diffiiz olabilirler. Erken
goriilen lezyonlar, diizensiz bir ‘parke tasi’ modeline sahip olabilirler. Biiylik papillomlar sarkabilir ve iilserlese-
bilirler. Burun deligini cevreleyen cildin kronik sekilde kirlenmesi, iltihaplanmaya, fibrozise ve daralmaya yol
acar. Arastirmalar, bu tiimarleri, psittacid herpes viriisii (PsHV) ile viral bir enfeksiyonla iligkilendirmektedir.

Kuslarin testis tiimorleri muhabbet kuslarinda ve giivercinlerde daha iyi tanimlanir. Bildirilen timarler arasin-
da seminom, Sertoli hiicreli tiimor, interstisyel hiicre tiimori, lenfoma, farklilagmamis sarkom ve teratom bu-
lunur. Seminomlar ve Sertoli hiicreli timarler en sik gorilenleridir. Testis tiimorleri siklikla testis bliyimesine
ve genellikle sdlomik kavite distansiyonuna neden olur. Dispne, letarji, anoreksi ve asites yaygin klinik belirtiler
arasindadir. Bazi Sertoli hiicre timorlerinin gorildiigi, muhabbet kuslarinda cere renginde iliskili degisiklik ve
Nyasa cennet papagani (Agapornis lilianae) tiiy degisiklikleriyle iligkili feminizasyonla sonuglandigi rapor edilm-
istir. Karacigere, dalaga metastaz ve timoriin bobrege lokal yayilimi ile ilgili nadir vaka raporlar vardir.

Evcil hayvan kuslarinin birincil bobrek tiimorleri arasinda embriyonal nefromlar (nefroblastomlar), adenokar-
sinomlar, karsinomlar ve adenomlar bulunur. Hepsi geng ila orta yasl (yaklasik 4 yas), erkek muhabbet kuslarinda
daha sik sekilde rapor edilmistir. Yaygin klinik belirtiler arasinda kilo kaybi, kusma veya regiirgitasyon, tek tarafli
topallik veya parezi; parezinin bobrekten gegen siyatik sinir kokiiniin sikismasi veya sinsakrum ve ilium igine ve
bitisigindeki timor biylimesinden kaynaklandigina inanilmaktadir. Metastaz nadirdir ancak karaciger, yumurta
kanali, akciger ve subkutiste bildirilmistir. Radyografik olarak sélomik bosluk genislemesi olabilir ve ventrikiil
viicut duvarina karsi ventral olarak yer degistirebilir.
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3 Non Infectious Disease Problems in Avian Practice

| Gerry Dorrestein

Abstract.

Birds differ in anatomy from mammals. Most of you will be familiar with the anatomy of chickens. Therefore, some
additional knowledge about anatomical and physiological differences between chickens and commonly kept pet
birds (e.g. parrots) will be essential for adequate understanding and treatment of common disease problems in
avian medicine.

The non-infectious problems will predominantly be related to housing, feeding, management, congenital back-
ground and age. Breeding conditions have specific problems like aggression traumas, egg binding and intra-ab-
dominal yolk peritonitis.

The most common cause of death in birds is anorexia (not eating), leading to hypoglycemia and death due hemor-
rhagic diathesis. Common nutritional problems are vit-A deficiency, calcium deficiency and/or imbalance of Vit D3.
Metabolic problems and intoxications (e.g. lead, zinc, Vit D3 and Teflon) will be discussed. Congenital problems
and age-related diseases (arteriosclerosis and Chronic pulmonary interstitial fibrosis (CPIF)) are presented. Other
non infectious problems are Automutilation, Feather picking, Wing web dermatitis, Egg yolk coelomitis (EYC),
Xanthomas and tumors are common presentations in sick birds in avian practice.

Introduction

Birds differ in anatomy from mammals. Most of you will be familiar with the anatomy of chickens. However,
psittacines, a very common and often expensive pet bird, have some specific anatomical and physiological fea-
tures that should be known to understand some of the common disease problems.

Some important facts to know:

» Psittacines have a robust, curved bill (rhamphotheca) that that has an articulation of the upper mandible in
the cranium at the naso-frontal hinge, which permits an increased gape and provides flexion to absorb some
of the shock associated with seed cracking. However, when injured it will seriously interfere with normal
food-intake.

* Birds in general have a high metabolism. They need a high amount of energy-intake continuously during
the day for keeping up their body temperature and to replace “old” body cells. For instance, the mucosal
cells in the intestines live only 2-3 days!! The smaller the bird, the more energy they need for every gram of
bodyweight (b.w.). A small bird (b.w. 40 grams) can die after 24-48 hours without food of a hypoglycaemia.

* Psittacines do not store food for a long time. The normal food passage time in parrots is 8-12 hrs. This
means that under normal situations the Gl tract will be almost completely empty (') when the bird does not
eat half a day.

* The diet of most psittacines is predominantly vegetarian with as major components seeds and fruit. The
gastro-intestinal tract and the food digestion are adapted to such a diet. There is a functional crop and a
muscular stomach (ventriculus or gizzard) in most species. The intestinal tract is quite short and the caeca
are rudimentary of absent. These birds do not need an intestinal microflora for digestion.
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* The waste product of protein breakdown is uric acid. High protein levels in the food or fasting can lead to
elevation of the plasma uric acid levels and kidney problems.

* The uropygial gland is a bilobate, holocrine gland, lying dorsal to the muscles of the tail. It opens caudally
through a nipple of two to eighteen ducts that are frequently surrounded by a tuft of feathers (the uropygial
wick). This gland is missing in most Amazon sp. Sebaceous secretions are spread by preening for water-
proofing, to preserve feather flexibility and moistness, and for the suppression of the growth of micro-organ-
isms. Especially is African grey parrots tumorous changes (carcinomas) are not uncommon.

Disease problems

There are many reasons for birds to become sick, as is true for all living species. For the case of systematics
the diseases will be grouped into infectious and non-infectious. The non-infectious problems will predominantly
be related to housing, feeding, management, congenital background and age. Breeding conditions have specific
problems like aggression traumas, egg binding and intra-abdominal yolk peritonitis.

The infectious problems are presented in a second presentation.
Non-infectious diseases.

Non infectious disease include problems related to nutrition, metabolism, intoxication, intake of foreign objects
(corpora aliena), inborn errors (congenital) or genetic problems, age-related disease, trauma, non-infectious in-
flammations and neoplastic lesions (tumors).

Nutritional

Nutritional problems are still occasionally a reason for disease in parrots. In most cases these are parrots or
parakeets kept as pet birds.

In the 80-ies vitamin A deficiency was diagnosed in over 50% of all parrots that were in captivity for more than 3
years. Seeds and cereal grains of commercial psittacine diets are relatively low in vitamin A or carotenoids. Due
to intensive research the availability of well-balanced food products (e.g. pellets) has increased in pet shops.
With the increasing use of formulated diets, the incidence of vitamin A deficiency has decreased rapidly. Continu-
ing education of parrot keepers and veterinarians via publications and presentations at conferences has reduced
this disease to a rarity.

In young birds calcium (Ca) deficiency and/or imbalance of Vit D3 can result in juvenile osteodystrophy (rickets).
This is especially a problem in chicks that are sold at a very young age as pet birds for hand-raising by non-ed-
ucated bird lovers. When the calcium is not provided via the nutrition the calcium is being mobilized from the
bones resulting in bowing of the long bones and pathological fractures. African greys have a problem with the
Vit D3 metabolism. When there is not enough Vit D3 and Ca in the diet they do not develop bone problems, but
neurological symptoms and a coma due to a hypocalcemia. The exposure to ultraviolet light (UVB) will prevent
these symptoms.

The most common cause of death in birds is anorexia (not eating). Anorexia leads to low glucose levels in the
blood. This lack of glucose (energy) will reduce most metabolic processes, especially the renewal of the intesti-
nal epithelium. This will result in defects in the intestinal lining and the birds die due to severe hemorrhages in the
intestines (hemorrhagic diathesis (HD)). Hemorrhagic diathesis is seen frequently in small birds (budgerigars,
lovebirds or nestlings) with low fat stores that are anorexic for 24 hours or longer; it is often mistaken for hem-
orrhagic enteritis. Clinical history and necropsy findings consistent with hemorrhagic diathesis include recent or
prolonged anorexia and an empty crop, black tarry droppings (due to denaturated blood) and a reflux of blood
from the intestines into the stomach.

Causes of anorexia in affected animals include being too ill to eat or access to the wrong food or no food at all.
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Often, sick birds have no fat stores left and muscle mass is very reduced. Due to small body size, there is a high
energetic need to keep up the body temperature. Anorexia, inanition or starvation leads quickly to hypoglycemia
resulting, amongst other things, in defects in the mucosal lining and leaking of blood into the intestines, hemor-
rhagic diathesis.

Therefore, any sick bird that does not eat for longer than 12 hours should be force-fed!!
Metabolic

These problems include abnormalities in the metabolic processes. The most common includes the breakdown
and turnover of proteins. The predominant nitrogenous waste product produced by birds is uric acid. Elevations
in plasma uric acid can result in gout. In the kidneys uric acid is kept in a colloidal solution for excretion into
the cloaca. Therefore, severe dehydration, extensive damage to the proximal tubules, lesions that obstruct urine
outflow, or congenital malformations of the kidney predispose to hyperuricemia and the precipitation of uric acid
crystals on membrane surfaces and within the kidney. In parrots that are sick or do not eat enough, will start
wasting/using their (thoracic) muscle as a energy source and get thin. This will increase the production of uric
acid, what can be noticed by looking at the dropping. When these birds do not drink enough they will die with a
high plasma uric acid because the tubuli in the kidneys are blocked.

Toxic problems

In captivity the parrots can be exposed to several toxic agents. The most commonly seen intoxications are lead,
zinc, Vit D3, avocado and Teflon®. Plants are often mentioned as a possible problem, but in reality, in other cases
than an avocado intoxication, plant poisonings are rare.

Lead. Sources of lead are numerous and include (to name a few) lead shot, galvanized wire, colored coatings
on electrical/electronic wires, lead-based paints, lead putty, solder, plaster impregnated with lead, linoleum,
hardware cloth, some types of foils, some types of welds, lead weights (curtains, fishing lures), bells with lead
clappers, frames of stained glass in any form (like Tiffany lamps, ornamental boxes, panes), improperly glazed
ceramics, batteries, weighted bird toys, costume jewelry, mirror backs, leaded gasoline fumes, and some vinyls
and plastics that are stabilized with lead. Lead may even be in plastics or ceramics used as dishes or cage fur-
nishings. Lead toxicity involve problems with blood cell production (hematopoietic tissue), with gastrointestinal,
renal and neurological systems. Psittacines may show depression (dull attitude, lethargy, decreased vocaliza-
tion), weakness, vomiting, polyuria/polydypsia, seizures or tremors, hemoglobinuria and diarrhea. Especially loss
of red blood cells and damage of liver and kidneys will cause the clinical symptoms.

Confirmatory diagnostic testing includes elevation of blood lead concentrations; concentrations greater than 200
mcg/| are suggestive while levels greater than 500 mcg/| are diagnostic. Radiographic evidence of heavy metal
densities confirms heavy metal presence but not toxicity. At necropsy, preferred diagnostic test samples are
fresh, frozen, or formalin-fixed liver and kidney.

Acute signs of zinc toxicity are similar to those seen with lead toxicosis; frequently birds will have elevated lev-
els of both metals. Zinc plasma concentrations above 4 mg/| are suggestive but not diagnostic for intoxication.
Sources of zinc exposure include coins, galvanized containers, mesh, hardware cloth, staples, nails, fertilizers,
some paints, zinc pyrithione shampoos, zinc oxide, zinc undecylenate (Desenex cream), costume jewelry and
other metallic items.

Zinc toxicity may cause liver, kidney and pancreas and stomach lesions and malfunction.

Treatment for lead or zinc poisoning is usually by giving penicillamine once daily at home for sev-
eral weeks, whilst trying to identify and remove possible sources of lead and zinc exposure.

Vitamin D3 toxicity usually results from excess dietary supplementation. Cockatiels, blue and gold macaws, and
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hyacinth macaws seem more prone to disease. Renal and soft tissue mineralization is a characteristic feature of
hypervitaminosis D3.

Although a variety of drugs and chemicals are potentially cardiotoxic in birds, there are very few documented
cases. Natural and experimental avocado toxicity has been reported in canaries, cockatiels, and budgerigars.
The common avocado varieties on the market the Fuerte and Hass cultivars appear both to be toxic.

Diagnosis is based on history, lesions and identifying the plant material in the digestive tract.

The best-documented reports of airborne pulmonary toxins are of those caused by inhalation of pyrolysis prod-
ucts produced from overheated polytetrafluoroethylene (PTFE or Teflon™)-coated cooking pans, stove tops, coat-
ed heat lamps, and lightbulbs. Toxicosis results from the fumes emitted as the polymers undergo pyrolysis at
536°F (280°C) and release PTFE fumes.

Other airborne toxins include aerosol sprays, cooking gas, carbon monoxide, tobacco smoke, and fumes from
burned foods and cooking oils. Although the specific toxin is unknown, the operation of self-cleaning ovens has
also resulted in acute deaths and compounds emitted from burned foods and other materials can also be toxic.

Clinical signs are usually reported as respiratory problems leading to acute death. Mild exposures may present
with moist rales, dyspnea, ataxia, depression or restless, anxious behavior. These signs are similar to other re-
spiratory diseases or stress.

Definitive diagnosis of airborne toxicity from any cause is limited in clinical cases. However, an appropriate his-
tory and consistent gross and histologic lesions is usually all that will be available.

Congenital/Genetic

The most common documented congenital problem is choanal atresia in African grey parrots and an umbrella
cockatoo. A persistent membrane or bony plate at the palate of the nasal cavity results in a closed choanal slit.
This blocks the normal drainage of nasal secretions into the oral cavity. Young birds present with a chronic nasal
or ocular discharge and in some cases, the infraorbital sinuses will be distended with clear secretions. Surgical
opening of the choanal slit may solve the problem.

Age-related/Degenerative

Atherosclerosis, a degenerative changing of the vascular wall, is reported most often in three psittacine genera,
Psittacus, Nymphicus, and Amazona species. The incidence of atherosclerosis in histologically examined parrots
was as high as 91.9% in African grey parrots and 91.4% in Amazon parrots. Many risk factors are associated
with atherosclerosis including increased age, a history of being fed a diet rich in fat, and reproductive disease.
Affected birds can be of any age, but most are 8 or more years old and many are more than 15 years old. In se-
vere cases, atherosclerosis causes increased arterial resistance that affects the heart. Right heart failure can
lead to congestion, atrophy and subsequent hepatic fibrosis. In chronic cases, birds may present with loss of
body condition, although many die unexpectedly in excellent body condition or they may even be obese. Death
can also develop secondary to neurologic complications due to decreased cerebral blood supply and anoxia due
to the severely narrowed carotid arteries. There may be a history of the bird going through periods of a loss of
awareness of their surroundings in the days or weeks prior to death.

Chronic pulmonary interstitial fibrosis (CPIF) is a syndrome best described in older captive Amazon parrots
(average age 20.5 years) that typically presents as exercise intolerance. Most birds will have a long history of
respiratory disease. The condition has been more frequently described in psittacines in European populations
although it has also been seen in the United States. Severe cases have an associated extra production of red
blood cells (hemoglobin) related to the progressive reduced oxygen exchange surface in the lungs with normal
blood flow. The cause of this syndrome is not identified for sure, but continuous or repeated inhalation damage
of the lungs with mild lung edema seems a likely scenario.
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Trauma

Automutilation of the sternum in psittacine birds (split sternum) generally occurs over the cranial portion of
the sternum, along the point of the keel, and may appear as an open wound of the skin and muscle. Continued
self-trauma can lead to tissue necrosis and opportunistic infection, which can extend into the deeper muscles
and bone of the keel (osteomyelitis). A mixed bacterial population (Streptococcus species, Staphylococcus au-
reus, E coli, Pseudomonas species, and Klebsiella species) and occasionally fungi can be isolated from open
wounds. The pruritis typical of these lesions may be due to the inflammatory reaction and histamine release
that are stimulated by the secondary infections. Improper wing trimming in heavy-bodied birds (e.g. African grey
parrots, Amazon parrots) resulting in traumatic landing on the sternum is suspected to be a cause.

Inflammatory, Non-infectious

Egg yolk coelomitis (EYC) is a common sequela of chronic reproductive tract disease. It can occur after salp-
ingohysterectomy secondary to ovulation directly into the coelomic cavity. Other causes are ectopic ovulation,
salpingitis, neoplasia, cystic hyperplasia, or oviduct rupture. Egg yolk with or without bacteria causes a severe
inflammatory reaction and can lead to an egg-related peritonitis or yolk emboli.

Most birds with EYC present in respiratory distress with a distended, fluid-filled abdomen.

Xanthomas are no tumors, but local depositions of yellowish cholesterol-rich material. They are usually identified
in older (range 3 - 30 years; avg. age 10 years) psittacine birds, and are more commonly reported in budgerigars
and cockatiels. They are most commonly found in the skin over the ventral abdomen, thighs, wings, eyelids, and
around the face, and are rarely described within internal organs and bone marrow. Lesions may be pruritic and
are often associated with other findings, such as lipomas, hernias, and sites of chronic irritation. The underlying
cause is uncertain but high fat or high cholesterol diets, genetic predispositions, or trauma may contribute to
their formation. Dietary improvement, including sufficient vitamin A, has been curative in less advanced cases.

Feather picking. The findings of perivascular dermatitis associated with feather picking/destructive behavior
is a common, non-specific lesion identified in some pet and zoo psittacines. The behavior has been associated
with numerous factors from underlying disease conditions to inappropriate social interactions between owners
and the birds. The gross appearance includes missing and frayed feathers, reddened skin, ulcers, and variable
pruritus. From skin samples collected in areas of clinically apparent lesions, as well as unaffected areas, inflam-
matory skin disease histologically includes mild to marked perivascular inflammation in the superficial or deep
dermis. The changes may suggest delayed type hypersensitivity.

Wing web dermatitis of the prepatagium and axilla of African grey parrots and lovebirds is a frustrating syndrome
that is difficult to manage and resolve. The potential etiologies are complex and poorly understood, although
hypersensitivity, self-induced or hormonal prepatagial feather loss, or excessive moisture of the wing web may
initiate the early events. Chronic cases can result in scarring leading to prepatagial contracture, habitual self-mu-
tilation, and recurrent secondary infections. Grossly there is a moist, exudative dermatitis of the ventral prepagi-
um and axillary areas with loss of downy and contour feathers. Multifocal areas of skin are ulcerated with inflam-
matory exudates found on the surface or at the margins of the affected area. One or both wings can be affected.

Neoplastic lesion (tumors)

Age has an important influence on the likelihood of tumor development in many animals, including birds. This is
due to an increase in genetic damage from the action of environmental agents and errors in repair. Tumor preva-
lence is relatively high in some species such as budgerigars and cockatiels. This may be related to factors such
as in-breeding and potential viral tumor induction, as occurs in psittacid herpesvirus papillomas. The following
tumors are a few seen more commonly in psittacines versus other avian species.
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» Gastric carcinomas and adenocarcinomas are reported in several species of birds, but in pet birds they are
most common in budgerigars, grey-cheeked parakeets, lovebirds, cockatiels, various conures, and Amazon
parrots. Clinical signs reported include weight loss, weakness, inability to perch, head tilt, melena, undigest-
ed seeds in the feces, beak overgrowth, and polyuria. The tumors are often found at the proventricular-ven-
tricular junction. Metastasizes are uncommon but have been reported to the lung and liver.

* Papillomatosis is the most common neoplasm of the oral cavity and cloaca in New World psittacines. This
disease is recognized in macaws, conures, Amazon parrots, and hawk-headed parrots. The papillomatous
lesions are white to pink, raised, and focal to locally extensive. Most have a typical cauliflower-like appear-
ance. Thickening of the choanal margin, discoloration of the choanal mucosa, and blunting of the choanal
mucosa are other subtle changes that may be related. Lesions may be focal or diffuse. Early lesions may
have an irregular ‘cobblestone’ pattern. Large papillomas may prolapse and ulcerate. Chronic soiling of the
surrounding skin leads to inflammation, fibrosis, and stricture of the vent. Research links these tumors to a
viral infection with psittacid herpesvirus (PsHV).

» Testicular tumors of birds are best described in budgerigars and pigeons. Reported tumors include semino-
ma, Sertoli cell tumor, interstitial cell tumor, lymphoma, undifferentiated sarcoma, and teratoma. Seminomas
and Sertoli cell tumors are the most common. The tumors of the testicle frequently result in testicular en-
largement and usually coelomic cavity distension. Dyspnea, lethargy, anorexia, and ascites are the common
clinical signs. Some Sertoli cell tumors are reported to be functional, resulting in feminization with the as-
sociated change in cere color in budgerigars and feather changes in a Nyasa lovebird (Agapornis lilianae).
There are rare reports of metastasis to the liver, spleen, and local spread of the tumor to the kidney.

*  Primary renal tumors of pet birds include embryonal nephromas (nephroblastomas), adenocarcinomas, car-
cinomas, and adenomas. All are reported more frequently in young to middle aged (approximately 4 years),
male budgerigars. Common clinical signs include weight loss, vomiting or regurgitation, and unilateral lame-
ness or paresis; paresis is believed to be due to compression of the root of the ischiatic nerve it passes
through the kidney or from tumor growth into and adjacent to the synsacrum and ilium. Metastasis is rare
but has been reported in the liver, oviduct, lung, and subcutis. Radiographically there may be coelomic cavity
enlargement and the ventriculus may be displaced ventrally against the body wall.

References

The reference list is available on request from the author.

Gerry Dorrestein, DVM, PhD
Pathology Laboratory NOIVBD
Wilhelminalaan 19a

5512BJ Vessem, The Netherlands

dorresteingm@noivhd.nl
Phone 0031 611 057 602

245



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

§ Papaganlarda Enfeksiyoz Hastaliklar

| Gerry Dorrestein

OZET

Enfeksiyoz problemler viriisler, bakteriler, mantar ve parazitler gibi mikroorganizmalar nedeniyle olusur. Viral en-
feksiyonlar psittasinlerde yaygin problemlerdir. Bu miihim bir problemdir ¢iinkii kuslar hastalanmadan tasiyici
olabilirler. En yaygin DNA viriisleri Psittacine Beak and Feather Disease (Psittasin Gaga ve Tiiy hastali§i)(PDFD)
ya da Psittacine Circovirus (PsCV), Avian Polyomavirus (APV) ve Pacheco ‘s Disease (PD) ya da Psittacine Her-
pesvirus Tip 1(PsHV-1)'dir. En 6nemli psittasin RNA viriisii, Provetrikiiler Dilatasyon Hastaliginin (Proventricular
Dilatation Disease) (PDD) Bornavirus'udur.

Bakteriyel problemler psittasinlerde yaygindir. Cogu durumda bakteriler diger birincil hastalik problemlerinde
ikincil unsurdur. Birincil neden viral enfeksiyon (6rnegin circovirus), beslenme eksiklikleri, hijyen hatalari, barinak
isletme problemleri ve strestir. Psittasinler en iyi bilinen bakteriler Chlamydia psittaci, Salmonella sp., Yersinia
pseudotuberculosis ve Mycobacteriyel enfeksiyonlar (tiiberkiiloz) dir.

Aspergilosis, Candidiasis ve Macrorhabdus ornithogaster gibi mantar enfeksiyonlari psittasinlerde yaygin prob-
lemlerdir, ancak ¢ogunlukla baska bir birincil sorun olarak altta yatan bir problemin varligi dikkate alinmalidir.

Psittasin tibbinda sadece birkag paraziter enfeksiyon onemli kabul edilir: Ascaridia,Spironucleus meleagridis
(eski adi Hexamita meleagridis) ve Trichomonas gallinae.

Her hastalik etiyolojisi, teshisi, onleme ve olasi tedavi agisindan dikkatle sunulacaktir.

GIRIS
Biitlin canl tiirlerinde oldugu gibi kuslarin hasta olmalarinin birgok nedeni vardir. Sistematik olarak hastaliklar
enfeksiyoz ve non-enfeksiyoz olarak gruplandirilir. Non-enfeksiyoz problemler baska bir sunumda anlatildi.

Enfeksiyoz problemlere viriisler, bakteriler, mantar ve parazitler gibi mikroorganizmalar neden olur. Cogunlukla bu
hastaliklar bulasicidir ve aynu tiirler arasinda ya da bazi durumda farkli tiirler arasinda bile yayilir.

Bununla beraber mantar bakterileriyle ilgili her sorun birincil enfeksiyoz problem degildir; bu enfeksiyonlarin
cogu diistik bagisiklik ya da bozulmus savunma mekanizmalari sebebiyle ikincildir. Bunlar sirayla genis anlamda
bakim kosullarinin idaresi ile ilgili problemlerin bir gostergesidir. Boyle bir bakteriyel problemin en ¢ok goriilen
belirtisi bagirsaklarda bir disbakteriyozdur (bakteriyel ireme).

Viral Enfeksiyonlar

Viral enfeksiyonlar psittasinlerde yaygin bir sorundur. Bu miistesna bir sekilde 6zel bir problemdir ¢ilinkii kuslar
hastalanmadan tasiyici olabilirler. Bu saglikli goriinen kuslar, enfekte olmayan ve bir arada olduklar kuslara
virisii bulastirabilecek saatli bombalardir. Normal sartlar altinda virlis olmayan kapali topluluklar asla psittasin
viriisleriyle enfekte olamazlar. Es olan kuslari ve topluluklar korumak ¢ok basittir. Topluluga dahil edilecek olan
her kusa karantina kosulunda test yapiimalidir. Ben seroloji yoluyla test yapmayi tercih ederim. Kus baoyle bir
karantinada en azindan 4 hafta kalmak zorundadir ve topluluk igerisine almadan once tekrar test yapiimalidir. Bu
ikinci test onemlidir giinkii kisa siire once enfekte olmus kusta heniiz pek fazla antikor lirememis olabilir. Bu,
normalde 4-6 hafta siirer. Titre en az mevcut bulundugu siireye kadar kus viriis tasiyicisidir.

PCR herhangi bir viriis icin gok hassas ve spesifik bir testtir. Diger taraftan viriis her zaman sirkiilasyonda ol-
mayacaktir. Ayrica materyalde bulunan viriis numunenin taginmasi ve islenmesi sirasinda zarar gorebilir. PCR
testinin yapiimasinin ana nedeni bu testlerin kolay yapilmasi ve otomatize edilmesidir ve bu yiizden ¢ogunlukla
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daha ucuzdur.

Cevresel stabilite amaciyla ve orada viriisiin hayatta kalmasi yoniinden DNA viriisii mii yoksa RNA viriisii mii olup
olmadigini bilmek 6nemlidir.

DNA viriisleri i¢inde bulunduklari ortama RNA virislerine kiyasla ¢cok daha dayanikhidir.

En yaygin psittasin DNA viriisleri; Psittacine Beak and Feather Disease (Psittasin Gaga ve Tiiy Hastali§i) (PBFD)
ya da Psittacine Circovirus (PsCV), Avian Polyomavirus (APV) ve Pacheco’s Disease Virus ya da Psittacine Her-
pesvirus Tip-1 (PsHV-1)dir.

En 6nemli psittasin RNA viriisii Proventrikuler Dilatasyon Virusunun Avian Bornavirusu'dur.(PDD)

Psittasin Gaga ve Tily Hastaligi, Psittacine Beak and Feather Disease Virus (PBFD) nedeniyle olur. Bu bir Circo-
virustur(PsCV) ve ¢ok yaygindir.

Bir ok tiiriin yavrularinda akut oliimciil enfeksiyonlara neden olabilir ve Kakadular, Muhabbet kuslari, Lorikeet
(Papagancik), Neophema Papaganlari dahil ve nadiren New World Papaganlarinda (Neotropical papagan) geng
eriskinlerde kronik hastalia neden olabilir. Enfeksiyon tiiy ve gagada deformasyonlara sebep olabilir. Belki circo-
virusla enfekte olan muhabbet kuslarinin 6nemli olan bir yiizdede ¢ogunda hastalik belirtisi olmayacaktir.

Circovirus enfeksiyonu Gri Afrika Papaganlarinda belirgin bir immunsupresyon ile karakterizedir. Diger tiirlerde
gittikge artan tiiy lezyonlan nadiren goriilebilir. Bu perakut seyreden formu, siddetli lokopeni ve anemi, degisen
derecelerde hepatik koagulasyon —nekroz ve tiiy anormalliklerinin olmamasi gibi akut seyreden spesifik olmayan
klinik bulgularin baslangiciyla karakterizedir. Yetiskin Gri Afrika papaganlarinda PsCv enfeksiyonundan erken
kurtulanlarda kontur tiiylerinde kirmizi, bolgesel renk degisimi meydana gelebilir.

PBFDV diski, kursak sekresyonlari ve tiiy dokiintiileri ile atilir. Minimum kulugka siiresi 21 -25 giindiir ve maksi-
mum siire birka¢ yila kadardr.

Teshis , DNA —PCR problari ve histopatoloji ile konulur. Yavru muhabbet kuslarinda Avian polyomavirus (asagi
bakiniz) enfeksiyonlari PBFDV enfeksiyonu ile benzer belirtilere sebep olabilir. Ve sadece PCR tabanli teshis ya
da histopatoloji ile ayirt edilebilir.

Avian Polyoma Viriis (APV) asll olarak kapatilmis papaganlarda enfeksiyon ve hastalija sebep olan DNA viriisi-
diir. Bu vahsi Afrika Kakadularinda (Tagli papadan ) da serolojik olarak tanimlanmistir.

Orijinal olarak muhabbet kuslarinda tanimlanmis, heniiz tiiyleri bitmemis yavru muhabbet kuslarinin hastalgi
BFD olarak adlandiriimistir.

Bulagma biiyiik ihtimalle solunum maruziyetiyle olur. Once kuslar enfekte olur, viremik olurlar ve semptomatik
ya da semptom gostermeyen kuslarin hepsinde viriis hemen hemen her organda bulunabilir. Enfekte kuglar dam-
lacik, agiz salgilar, tiiy ve deri dokiintiileriyle virlisii yayar. Cogu durumda APV enfeksiyonu asemptomatiktir.

APV nedeniyle hastalik ve oliim bariz bir sekilde agirlikl olarak kapali tutulan 14 giinliikten kiigiik papagan yavru-
larinda olusur. Circoviriis ile birlikte enfeksiyon (yukariya bakin), PsCV'nin immiinosupresif etkileri nedeniyle bazi
yetiskin kuslari APV hastali§ina yatkin hale getirebilir. Yavru kakadu (tagli papagan), Amazon Papaganlari ve Gri
Afrika Papaganlarinda hastalik nispeten nadirdir.

Mikroskopsuz goriilebilen lezyonlar etkilenen tiirlere gore degisebilir. 10-20 giinliik yavru muhabbet kuslan bii-
yimede duraklama yiiziinden gelismemis olabilir, gecikmis ve/veya anormal tiiy gelisimi ve kalp, karaciger ve
bobrek problemleri gelisebilir. Akut enfeksiyonu atlatip hayatta kalan muhabbet kuslar genellikle birincil kanat
ve kuyruk tiiylerini gelistirmede basarisiz olurlar veya bu tiiyler distrofik olacaktr.

APV ile enfekte olmus, muhabbet kusu olmayan yavru psittasinler tipik olarak normal gelisirler ve olmasi gereken
viicut yagina sahiptirler. Oliimciil APV enfeksiyonlarindaki bulgular oldukga klasiktir ve ilave olarak karaciger
problemleri, deri alti kanamalarini da igerir. APV enfeksiyonu olan yetigkin kuslarda benzer lezyonlar goriiliir.
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APV, PCR ile tiim dokularda ve kanda yiiksek konsantrasyonlarda bulunabilir.

Pacheco’s Hastaligi (PD) ya da Psittasin Herpesvirus Tip -1 (PsHV) enfeksiyonu pssittasinlerde perakut ve akut
oliimciil hepatitis nedenidir.

Tek bir kusta ya da tiim toplulukta kontrol edilemeyen, hizla geligen, ani bir salgin olarak da ortaya cikabilir.
Pacheco’s Hastaligi klinik belirtileri co§u durumda son derece yok veya azdir. Kaydedilmis olanlar, depresyon, is-
tahsizlik, ishal, tremorlar, zayiflamadir. Otopsi 6rnekleri tipik olarak yeterli viicut yagu ile birlikte iyi kasldir ve akut
siddetli karaciger lezyonlari vardir. Neortropikal papaganlari (New World papaganlar) ve Gri Afrika Papaganlarin-
da PsHV -1 ve PsHV -2 enfeksiyonu mukozal papillomatozis ile birlikte seyreder. Yutma, soluma ve konjonktiva
maruziyetinin enfeksiyon ve hastaliga neden oldugu deneysel olarak gosterilmistir.

RNA Viriisii
Proventrikiiler Dilatasyon Hastaligi (PDD), Avian Bornavirus ‘un sebep oldugu merkezi (beyin ve omurilik) ve /

veya periferal sinir sisteminin ilerleyici ve cogunlukla 6liimciil bir hastaligidir. Bugiine kadar 9 patojenik psittasin
genotipi saptanmistir. Viriis klinik olarak saglikh psittasinlerde de bulunabilir.

PDD ile etkilenmis birgok kusta sindirim kanalinda duraganlik gelisir (Stasis) ve bunun sonucunda gogiis kaslar
ve yag dokusunda atrofi ile goze carpan bir sekilde zayiflar. Tanelerin kassal 6giitiilmesindeki zayiflik besinlerin
yetersiz emilmesine hipoglisemiye ve bagirsaklarda kan kaybina (hemorajik diyatesis) yol agar. Bazi kuslarda
norolojik lezyonlar veya korliik gelisir ve sindirim sisteminde biiyiik lezyonlar olmaksizin otopside goriilebilir.

Cesitli numunelerden alinan bir PCR testi, avian bornavirusun varligi icin tanisal olabilir; ancak, tiim PCR ABV
pozitif kuslar klinik hastalik gegirmeyecektir. ABV ile enfekte olduktan sonra serokonversiyona ugramis kuslari
tespit etmek icin serolojik testler (ELISA) kullanilabilir. Proventrikiiler dilatasyon karakteristik olsa da proventri-
kiiler dilatasyonun tek nedeni bu degildir. Bagirsaklarin kismen ya da tamamen tikanmasina neden olan herhangi
bir hastalik proventrikiiler dilatasyon ile sonuglanacaktir.

Gastrik dilatasyon igin ayirici olabilen ¢ok sayida enfeksiyoz hastalik etkenleri klostridral enfeksiyonlar, gastrik
mikobakteriyozis, fungal gastritis, kursun zehirlenmesi, eastern equin encephalomyelit (EEE) enfeksiyonu, perito-
nitis ve /veya serositis ve Ulseratif ya da eroziv gastrit olabilir.

BAKTERI

Bakteriyel problemler psittasinlerde yaygindir. Cogu durumda bakteriler, diger birincil hastalik problemlerinde
ikincil unsurdur. Esas neden viral bir enfeksiyon (rn.circovirus), beslenme eksiklikleri, hijyen sartlarinin yetersiz-
ligi, bakim /barinma, igletme hatalari ve stres olabilir.

intestinal Disbakteriyosis

Boyle bir bakteriyel problemin en yaygin belirtisi bagirsaklarda disbakteriozdur (bakterilerin asiri iremesi). Bir
papagan ya da paraket, rnegin bitki liflerini sindirmek igin bakterilere ihtiyag duymaz, tavuk duyar. Bu nedenle,
gelisiminde papadgan, sabit bir bagirsak florasi icin bir yer olarak kor bagirsak gelistirmedi. Saglikli bir papaganin
bagirsaklarinda normalde sadece az miktarda bakteri bulunur; bakteri miktari, gida, igme suyu ve ortamin bakteri
yiikiine bagh olarak gegici, kisa siireli olarak degisir.

Bakterilerle asin yliklenme veya mide bariyerinin fonksiyonunun bozulmasi durumunda(stres, Macrorhabdus en-
feksiyonu) cok sayida (karisik) bakteri bagirsaga girebilir. Bu bakteriler enterobakteriler (E.coli, Klebsiella sp.,
Enterobacter sp., Proteus sp., vb..), koklar (Diplokok, Streptokok, Stafilokok), su bakterileri (Pseudomonas veya
Aeromonas spp.) veya anaeroblar (Bacillus veya Clostridium spp.) ve daha fazlasidir. Bu bir enteropatiye, ma-
labsorbsiyon ve dehidrasyon ile bagirsaklarin bozulmasina neden olabilir. Malabsobsiyon, villus atrofiye neden
olan bir hipoglisemiye ve bagirsagi saran zar yapinin epitelinde hasara yol agabilir. Bu, lokal nekroz ile bakterinin
girisine ve septisemi(bakterilerin kanda yayilmasi) riskine neden olabilir. Bakterilerle alakali bagka bir problem de
enterotoksinlerle olusan intoksikasyondur. Bunlar Clostridium sp gibi spor formda anaeroblar tarafindan Uretilir.
(Ornegin Cl.perfiringens veya Cl.botilinum) Klinik semptomlar diskida ve/veya ndrolojik belirtileri icerebilir.
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Bir veteriner hekim igin teshis koymak kolaydir. Boyanmis taze diski siiriintiisiinde goriilen birgok bakteri, bakte-
riyel invazyona karsilik dogal bariyerlerin fonksiyonunun bozulmus oldugunun gostergesi olacaktir. Cogu zaman
karisik flora goriilecektir. Clostridium enfeksiyonu oldugunda bakteri sporlari tespit edilebilir. Rutin bakteriyel
kiiltiir olusturma sisteminde %10 dan daha az spesifik bakteri goriilecektir ve bu nedenle sadece Salmonella sp.
ya da Yersinia pseudotuberculosis gibi bilinen birkag patojenik bakteri igin faydalidir.

Bu bakteriyel problemlerin tedavisi, birincil nedenin tespit edilmesine dayanir, bakim ve beslenme kosullari iyi-
lestirilmelidir. Yeterli enerji (gida) aliminin saglanmasi ve cevre isisinin artirllmasi ¢ok onemlidir (viicut isisini
korumak i¢in daha az enerjiye ihtiyag duyulur).

Antibiyotik tedavisi mevcut bakterilere karsi iyi bir silahtir. Ancak uyulmasi gereken 2 kural vardir. Birincisi doz,
bakterinin bulundugu lokasyonda yeterli yiiksek etkin konsantrasyonda olmalidir, ikincisi taze boyanmis diski-
da tedavinin etkin oldugunun kontrol edilmesi gerekir. Papaganlarda normal yemek gegis siiresinin 8-12 saat
oldugunu biliyoruz. ila¢ dogru verildiginde, bakteriler kullanilan antibiyotige duyarlidir ve 24 saat icinde bakteri
sayisinda %90 azalma olacak sekilde yeterli olmalidir. Aksi takdirde tedavi yeniden gozden gegirilmelidir.

SPESIFiK BAKTERIYEL PATOJENLER

Psittasinler icin en iyi bilinen birincil bakteriyel patojenler Chlamydia psittaci, Salmonella sp., Yersinia pseudotu-
berculosis ve mikobakteriyel enfeksiyonlardir (tiiberkiiloz).

Chlamydia psittaci, antibiyotiklere duyarli zoonotik bir bakteridir. Aerosol soluma ve yutma, bulagma/enfeksiyo-
nun birincil yollandir. Enfeksiyon sonrasi klinik belirtilerin gelisimi bes giin ile birkag hafta arasinda degismek-
tedir. Tasiyicilar organizmayi birkag ay boyunca aralikli olarak viicuttan gikarabilirler. iyilesen vakalarda hizla
bagisiklik, kisa siirelidir, hizli reenfeksiyona firsat verir. Klamidyosisin klinik belirtileri ok gesitlidir ve hastaligin
tedavi ve bakimini iceren siiregten, kusun bagisiklik yeterliliginden, belirli bakteri susunun patojenitesinden ve
yardimci patojenlerin varligindan etkilenir. Geng kuslar, yetiskin kuslardan daha hassastir. Kuglarda en yaygin
hedef organ karacigerdir (hepatit) siklikla konjonktivit ve air- sakkiilitis (hava kesesi enfeksiyonu)ile birlikte olur.

Organizmanin konjonktiva yaymalarinda veya taze dokularin (karaciger, dalak veya hava keseleri) sitoloji prepa-
ratlarinda bulunmasi kolay olabilir. PCR, ek dogrulayici tani testidir. Hichir antemortem testin bir kusun klamidya
icermedigini dogrulamayacag@ini hatirlamak onemlidir.

Salmonella, Enterobacteriaceae familyasina aittir ve basta gastroenterik ve septisemik hastaliklar olmak iizere
cesitli hastaliklara neden olabilen birgok farkl tiir ve alt tiirden olusur. En sik goriilen izole edilen Salmonella
enterica serotipi typhimurium dur.

Non invaziv serotipler tasiyici durumda olabilirken bazi serotipler invazivdir ve mukozal bariyerden penetre ola-
bilirler.

Bulagsma kontamine olmus gidalarin ya da suyun agizdan alinmasi ya da diski ve tiiy tozundan solunumla alinan
bakterilerle direk temas yoluyla olur. Kronik enfekte olan kuslarin diskilari en 6nemli enfeksiyon kaynaklarindan
biridir. Teshis diski ya da etkilenmis organdan alinan boyanmis siiriintii ve kiiltiir yapilmasiyla konur. Bununla
beraber antemortem teshisin digki kiiltiirii yapiimasi, aralikli dokiilmesi dolayisiyla zordur.

Enfeksiyonun kontrolii dikkatli izolasyon, vektor kontrolii ve uygun dezenfeksiyona dayanir. Kuslardaki enfeksiyon
toplum saghgi riski arz edebilir.

Yersinia pseudotiiberkilozis enfeksiyonlar psittasinlerde nadirdir ama ortaya gikar. Enfeksiyon ani 6liim, karaci-
ger ve diger organlarda otopside multifokal lezyonlarla karakterizedir.

Bu bakteriler diisiik cevresel sicaklilarda kendiliginden ¢ogalabildigi i¢in kis aylarinda salginlar meydana gelebilir.

Mycobakteriler, asit fast pozitif basilidir. Kuslar da dahil birgok hayvan tiiriinii enfekte edebilir, zoonotik potan-
siyeli vardir. Biitiin kus tiirleri mikobakteriyel enfeksiyonlara karsi yatkindir. Bu kuslarda avian mycobacteriosise
cogunlukla Mycobacterium avium neden olur, M.Genavence de rapor edilmistir. Enfeksiyon yavas yayilir, genel-
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likle mature ve yari mature kuslarin kronik hastaligidir. Asil giris gastrointestinal kanaldir ve karaciger, dalak ve
kemik iligi lezyon gelisen yaygin organlardir (bolgelerdir).

Enfeksiyonun dogrulanmasi histoloji, asid-fast boyama, bakteriyel kiiltiir ve PCR kombinasyonu yoluyla yapilir.

insanlarla yakin temasi olan evcil papaganlarda tiiberkiilozun nadir formu bulunmustur (insan ve evcil kuslar ara-
sinda bulagma). Deride, agiz boslugunda dil gevresinde ve kemiklerde kronik lezyonlar goriiliir. Mycobacterium
tuberculosis yaygin izolattir. Mycobacterium bovis ile dogal enfeksiyonda kusun daha soguk kisimlarina uyum
sagliyor gibi goriiniir, deneysel enfeksiyon sistemik tutulumla sonuglanmistir.

MANTAR

Macrohabdus ornithogaster, gegmiste megabakteriler veya kanatli mide mayasi (avian gastric yeast) olarak ani-
lirdi ve genellikle kiigiik psittasinlerin midesinde bulunur (muhabbet kuslari, forpus papagani, cennet papaganla-
r1, sultan papagani, Rosellalar). Organizmanin patojenik oldugu ve kronik wasting hastaligi ile birlikte seyrettigi
disiiniiliyor. Bununla birlikte birgok enfekte kusta klinik belirti ya da histopatolojik lezyon yoktur. Enfeksiyonun
klinik olarak belirgin hale gelmesi igin belki de altta yatan stres gerekli olabilir. Ayni anda olan bakteriyel enfek-
siyonlar, koti yetistirme kosullar ve yiiksek pH degisikliklerine yol agan mide karsinomlari gibi mide lezyonlari,
maya ¢ogalmasina ve digkiyla atilmasina neden olabilir.

Tedavi, beslenme ve stresin azaltilmasi da dahil olmak lizere zooteknik kosullarin iyilestiriimesinden olusur. Des-
tek ve dogrudan tibbi yaklasim olarak amfoterisin B gibi antifungal ilaglar kullanilabilir. icme suyunun asitlesti-
rilmesi ekstra destekleyici bir 6l¢tim olabilir ve kolay sindirilebilir proteinler beslenme durumunu iyilestirmeye
yardimci olabilir.

Aspergillus tiirliniin tiyeleri, nemli ortamlarda ve odun talasi, misir kogani yataklari ve tohum kabuklari gibi yiizey-
lerde kolaylikla biiyiiyen, her yerde bulunan firsat¢i mantarlardir. Lokalize ve/veya yaygin graniilomatoz hastaligi-
na neden olabilirler. Uygun olmayan yetistirme, hatali beslenme (yetersiz bir diyetten kaynaklanan hipovitaminoz
A), bagisiklik sistemini baskilayan ilaglarin kullanimi ve/veya eszamanli enfeksiyonlar gibi bir dizi faktor nedeniy-
le, kapali kafesteki kuslarin yabani kuslara gore enfeksiyonlara daha yatkin oldugu diisiiniilmektedir. En yaygin
maruz kalma yolu inhalasyondur ve pnomoni ve/veya air sacculitis(hava kesesi enfeksiyonu) en yaygin lezyon-
lardir. Enfeksiyonlar radyografik veya endoskopi ile teshis edilebilir, ancak antemortem tani zordur ve enfeksiyon
cogu zaman agresif tedaviye bile cevap vermez.

Sirinkste (6tme borusu) primer aspergillozis gelisen kuslar, ozellikle ele alindiinda klinik olarak ses kaybi,
depresyon ve siddetli dispne ile kendini gosterecektir. Mikotik rinit, siniislerin ve burun kemiklerinin invazyonu ile
iligkili olabilir.

Candida albicans, kuslar da dahil olmak {izere normal, bir¢ok tiiriin sindirim sisteminde bulunan kommensal bir
organizmadir. Normal bakteriyel flora, sindirim mukozasinin biitiinliglindeki degisiklik veya immiinosupresyon,
dogdal olarak bulunan mayanin asir artmasina (ve olasi yayilmasina) firsat verebilir. Kuslar enfeksiyona yatkin
hale getiren faktorler sunlardir: Uzun siireli antibiyotik tedavisi, hipovitaminozlar (6zellikle A Vitamini), bozulmus,
bayat veya eksi yiyeceklerle beslenme, nemli zemin, kirli yuvalar ve diski kontaminasyonu ile stresli bir ortam,
yetersiz beslenme ve hirlikte var olan bakteriyel veya viral enfeksiyonlar. Nectarivoros tiirleri olan lorikeet(papa-
gancik) ve lorieslerin (firgadilli papagan) diyetlerinin yiiksek seker igerigi, yetersiz hijyen uygulamalari da varsa
bu tiirleri maya/mantar enfeksiyonuna yatkin hale getirebilir.

PARAZITLER
Metazoon (Solucanlar)

Yabani ve yetistirilen tiim psittasinler, nematodlar tarafindan enfekte olabilir. Ev iginde ve hayvanat bahgesindeki
psittasiformlar, topraga girip ¢ikarak yetistirildiklerinde bunlara daha sik rastlanir.

Tum askarid tirleri, yumurtalarin topraga salinmasini ve ardindan yeniden yutulmasini iceren dogrudan bir yagsam
dongiisiine sahiptir. Enfeksiyon belirtileri istahsizlik, ishal, biiyimede duraklama, halsizlik, davranis degisikligi,
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enterit ve 6liimii icerir. Agir enfeksiyonlar gastrointestinal kanalin de kismen veya tamamen tikanmasina neden
olabilir. Antemortem enfeksiyon, diski muayenesi ile solucan yumurtalarinin gosterilmesiyle teshis edilir. Post-
mortem muayenede, bagirsak kanalinin liimeninde bir, birkag ile cok sayida genc ve yetiskin solucan bulunabilir.

Tenyalar (Cestodlar), psittasinlerde ¢ok nadiren bir problemdir, bu kuslarin agirlikli olarak vejetaryen beslenme-
sinden kaynaklaniyor olabilir.

Protozoon
Protozoon veya tek hiicreli organizmalar, yalnizca belirli tiirlerde ve belirli kosullar altinda bir problemdir.

Sarcocystis falcatula, duyarl psittasinlerde onemli goriinmektedir. Kuzey Amerika'da, Kuzey Amerika keseli sI-
cani kesin konaktir ve sigir kuslari ve gakallar ara konaklardir. Amerikan veya neotropik (Meksika, Giiney ve Orta
Amerika) psittasinleri, genellikle yetiskinleri hastaliga direnglidir, ancak klinik hastalik ve 6nem tasiyan klinik
hastalik ve 6liim meydana gelebilir. Buna karsilik, Avustralya, Asya ve Afrika'dan gelen eski diinya psittasinleri,
Amerika'daki endemik bolgelerde tutulan oliimciil solunum hastaligina karsi olduk¢a hassastir.

Spironucleus meleagridis (eski adiyla Hexamita meleagridis), bagirsak kanalinda yasayan kamgili bir protozoon
cinsidir. Klinik belirtiler spesifik degildir ve etkilenen kuslarda letarji(uyusukluk), kilo kaybi, ishal, melena, zayif
tliylenme ve olimii icerir. Macrorhabdus ornithogaster gibi eszamanli enfeksiyonlar ve 6 aydan kiigiik sultan
papaganlarinda daha 6nemli hastaliklarla iliskilidir. Klinik olarak tani, taze diski, bagirsak limen igerigi veya ba-
girsak mukozal kazintilarinin tuzlu suyla hazirlanmis preparatinda motil (hareketli )parazitleri ve kistleri tespit
ederek yapilabilir.

Trichomonas gallinae, 6zellikle muhabbet kuslari gibi kiiglik psittasinlerde hastalik ve 6liime neden olabilen bas-
ka bir kameilidir. Ana sorun, kalinlagmis ve bir nekroz tabakasi ile kaplanmis kursaktadir. Tani, kursaktan hazir-
lanan siirintiiniin mikroskobik olarak degerlendirilmesi ile veya nekropside parazitlerin gosterilmesiyle konur.

Her iki kamgili da dimetridazol veya ronidazol ile tedaviye yanit verir.
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¥ Infectious Diseases in Parrots

| Gerry Dorrestein

Abstract

The infectious problems are caused by (micro-)organisms like viruses, bacteria, fungi or parasites. Viral infec-
tions are a common problem in psittacines. This is especially a problem because the birds can be carriers, with-
out being ill. The most common psittacine DNA viruses are Psittacine beak and feather disease virus (PBFD) or
Psittacine circovirus (PsCV), Avian Polyomavirus (APV) and Pacheco’s Disease Virus or Psittacine herpesvirus
type 1 (PsHV-1). The most important psittacine RNA virus is the Avian Bornavirus of Proventricular Dilatation
Disease virus (PDD).

Bacterial problems are common in psittacines. In most cases bacteria are a secondary component in other
primary disease problems. The primary cause could be a viral infection (e.g. circovirus), nutritional deficiencies,
faults in hygiene, management/housing problems and stress. The most well-known primary bacterial pathogens
for psittacines are Chlamydia psittaci, Salmonella sp., Yersinia pseudotuberculosis and mycobacterial infections
(tuberculosis).

Fungal infections like aspergillosis, candidiasis and Macrorhabdus ornithogaster are common problems in psitta-
cine birds, but mostly another primary problem is considered to be an underlaying problem.

Only a few parasitic infections are considered to be important in psittacine medicine: ascaridia, Spironucleus
meleagridis (formerly Hexamita meleagridis), and Trichomonas gallinae.

Each disease will be presented with attention for etiology, diagnostics, prevention and possible treatment.

Introduction

There are many reasons for birds to become sick, as is true for all living species. For the case of systematics the
diseases will be grouped into infectious and non-infectious. The non-infectious problems have been presented
in another presentation.

The infectious problems are caused by (micro-)organisms like viruses, bacteria, fungi or parasites. In most cases
these diseases are contagious and can spread between the same species or in some cases even between dif-
ferent species. However, not every problem with bacteria of fungi is a primary infectious problem; most of these
infections are secondary to a reduced immunity or impaired defense mechanism. These in turn are often an
indication of management problems in broad sense. The most common expression of such a bacterial problem
is a dysbacteriosis (bacterial overgrowth) in the intestines.

Viral infections

Viral infections are a common problem in psittacines. This is especially a problem because the birds can be carri-
ers, without being ill. These healthy-looking birds are the ticking bombs that can spread the virus to non-infected
birds and collections. A “closed” virus-free collection can, under normal situations, never become infected with
the “normal” psittacine viruses. To keep a companion bird or collection “virus-free” is very simple!! Every bird that
is to be entered in such a collection should be tested in a quarantine situation. | prefer testing via serology. The
bird has to stay in such a quarantine for at least 4 weeks and be tested again before it can enter the collection.
This 2M testing is important because a recently infected bird might not yet have produced antibodies. This takes
normally 4-6 weeks. The titer will be present at least as long as the bird is carrier of the virus.
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A PCR test is a very sensitive and specific test for any virus. However, the virus will not always be in the circula-
tion. Also the virus present in the material can be damages during transport and handling of the sample. This can
result in negative tests while the bird is a carrier of the virus. The main reason the a PCR test is done is because
these tests are relatively easy done and can be automated, and are therefore mostly cheaper.

For the purpose of environmental stability and there for survival of a virus outside the birds, it is important to
know whether it is a DNA- or RNA-virus. DNA viruses are much more stable in the environment compared to RNA
viruses.

The most common psittacine DNA viruses are Psittacine beak and feather disease virus (PBFD) or Psittacine
circovirus (PsCV), Avian Polyomavirus (APV) and Pacheco’s Disease Virus or Psittacine herpesvirus type 1
(PsHV-1).

The most important psittacine RNA virus is the Avian Bornavirus of Proventricular Dilatation Disease virus (PDD).

Psittacine beak and feather disease (PBFD) is caused by psittacine beak and feather disease virus (PBFDV).
This is a circovirus (PsCV) and is common in many. It can cause acute fatal infections in nestlings of many spe-
cies, and chronic disease in young adult birds including cockatoos, lovebirds, lorikeets, neophemas, and, rarely,
New World parrots. The infection causes feather and beak deformities. A significant percentage, perhaps the
majority of lovebirds infected with circovirus, will have no signs of disease.

Circovirus infection in young African grey parrots is characterized by significant immunosuppression; the pro-
gressive feather lesions that develop in other species are rarely seen. This peracute form is characterized by
acute onset of non-specific clinical signs, severe leukopenia and anemia, varying degrees of hepatic coagula-
tion-necrosis, and an absence of feather abnormalities. In adult African grey parrots, red zonal discoloration of
the contour feathers may occur in those that survive earlier PsCV infection

PBFDV is shed in the feces, crop secretions, and feather dust. The minimum incubation period is 21-25 days with
a maximum period of up to several years. Diagnosis is made by DNA-PCR probes and histopathology. Avian poly-
omavirus (see below) infections in nestling budgerigars can cause identical signs to those of PBFDV infection
and can only be differentiated with PCR-based diagnostics or histopathology.

Avian polyomavirus (APV) is a DNA virus that primarily infects and causes disease in captive parrots; it has also
been identified serologically in wild Australian cockatoos. Originally described in budgerigars, it was referred to
as budgerigar fledgling disease (BFD). Transmission is most likely by respiratory exposure. Once birds are in-
fected, they become viremic, and virus can be found in nearly all organs of both symptomatic and asymptomatic
birds. Infected birds shed virus in droppings, oral secretions, and feather and skin dander. Many cases of APV
infections are asymptomatic.

Disease and death due to APV is predominantly confined to nestling parrots less than 14 weeks old. Co-infection
with circovirus (see above) may predispose some adult birds to APV disease due to the immunosuppressive ef-
fects of PsCV. Disease in nestling cockatoos, Amazon parrots, and African grey parrots is relatively uncommon.

Gross lesions vary with the species affected.

Nestling budgerigars about 10 to 20 days old will be stunted, have delayed and/or abnormal feather development,
and develop heart, liver and kidney problems. Budgerigars that survive the acute infection will often fail to devel-
op their primary wing and tail feathers, or these feathers will be dystrophic.

Non-budgerigar nestling psittacines with APV infection typically develop normally and have substantial body fat.
Findings in fatal APV infections are fairly classic and involve in addition to liver problems, subcutaneous hemor-
rhages. Similar lesions are also seen in adult birds with APV disease.

APV can be found in large concentrations in all tissues and the blood by PCR.

Pacheco’s disease (PD) or psittacine herpesvirus type 1 (PsHV-1) infection is a peracute to acute cause of fatal
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hepatitis in psittacines. It may occur in an individual bird or as an explosive outbreak within a collection.

Clinical signs of Pacheco’s disease are often minimal to absent. If noted they include depression, anorexia, diar-
rhea, tremors, and weakness. Necropsy specimens are typically well muscled with adequate body fat and acute
and severe liver lesions

PsHV-1 and PsHV-2 have been associated with mucosal papillomas (papillomatosis) in New World parrots and
African grey parrots.

Ingestion, inhalation, and conjunctival exposure have experimentally been shown to result in infection and dis-
ease.

RNA Virus

Proventricular dilatation disease (PDD) is a progressive and often fatal disease of the central (brain and spinal
cord) and/or peripheral nervous systems caused by an avian bornavirus (ABV). To date, nine pathogenic psitta-
cine genotypes have been identified The virus can also be present in clinically healthy psittacines.

Many affected birds with PDD develop stasis in the digestive tract and as a result are severely emaciated with
marked pectoral muscle and adipose atrophy. The lack of muscular grinding of seeds leads to poor absorption of
nutrients, hypoglycemia and blood loss in the intestines (hemorrhagic diathesis). Some birds develop neurologic
lesions or blindness and may present for necropsy with no gross lesions in the digestive system.

A PCR-test from various samples can be diagnostic for the presence of the avian bornavirus; however, not all PCR
ABV positive birds will develop clinical disease. Serological tests (ELISA) can be used to detect birds that have
seroconverted after being infected with ABV.

While proventricular dilation is characteristic, it is not the only cause for a dilated proventriculus. Any disease
that causes partial or complete obstruction of the intestines will result in proventricular dilation. The differentials
for gastric dilation can include any number of infectious disease agents including clostridial infections, gastric
mycobacteriosis, fungal gastritis, lead poisoning, eastern equine encephalomyelitis (EEE) infection, peritonitis
and/or serositis and ulcerative or erosive gastritis.

Bacteria

Bacterial problems are common in psittacines. In most cases bacteria are a secondary component in other
primary disease problems. The primary cause could be a viral infection (e.g. circovirus), nutritional deficiencies,
faults in hygiene, management/housing problems and stress.

Intestinal dysbacteriosis

The most common expression of such a bacterial problem is a dyshacteriosis (bacterial overgrowth) in the
intestines. A parrot or parakeet has no need for bacteria to help to digest plant-fibres as e.g. a chicken does.
Therefore, in evolution the parrot did not develop caeca as a location for a permanent intestinal flora. In the in-
testines of a healthy parrot are normally only a small amount of bacteria; a passing, transient, changing amount
of bacteria, depending on the bacteria-load of food, drinking water and environment.

In case of an overload with bacteria or malfunctioning of the barrier of the stomach (stress, Macrorhabdus infec-
tion) large numbers (a mixture) of bacteria can enter the gut. These bacteria can be enterobacteriaceae (E. coli,
Klebsiella sp, Enterobacter sp, Proteus sp., etc), cocci (duplo-cocci, Streptococci, Staphylococci), water-bacteria
(Pseudomons or Aeromonas spp.) or anaerobes (like Bacillus or Clostridium spp) and many more. This can result
in an enteropathy, a malfunction of the intestines with malabsorption and dehydration. The malabsorption can
result in a hypoglycemia that causes villus-atrophia and defects in the epithelial lining of the gut. This can cause
a port-d'entré for bacteria with local necrosis and the risk of a septicemia (spreading of the bacteria in the blood).
Another bacteria related problem is a intoxication with enterotoxins. These are being produced by spore-forming
anaerobes like Clostridium sp. (e.g. Cl. perfringens or CI. botulinum). The clinical symptoms can include blood
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in the feces and/or neurological signs.

The diagnosis is easy to make for a veterinarian. A stained smear of fresh feces showing many bacteria will be
indicative for the malfunctioning of the natural barriers against bacterial invasion. Often a mixed flora will be
seen. In case of a Clostridium infection the bacterial spores can be detected.

A routine (aeroob) bacterial culturing system will only grow less than 10% of the bacterium-species that are
present, and is therefore only useful for a selected number of known pathogenic bacteria like Salmonella sp. or
Yersinia pseudotuberculosis.

The treatment of these bacterial problems consists of pin-pointing the primary cause, improve management and
feeding. Very important is to ensure an adequate energy (food) intake and if needed to increase the environment
temperature (less energy needed for keeping up the body temperature!).

An antibiotic treatment is a good direct weapon against the bacteria present. But there are 2 basic rules to obey:
1¢t the dosage should be high enough to ensure effective concentrations at the location of the bacteria, and 2™
make a fresh stained fecal to check the effect of the treatment. We know that the normal food passage time in
parrots is 8-12 hrs. When the medication is given correctly, the bacteria are sensitive for the antibiotic used and
the antibiotic dosage is adequate there should be a 90% reduction of the number of bacteria within 24 hrs. If this
is not the case the treatment should be revised.

Specific bacterial pathogens

The most well-known primary bacterial pathogens for psittacines are Chlamydia psittaci, Salmonella sp., Yersinia
pseudotuberculosis and mycobacterial infections (tuberculosis).

Chlamydia psittaci is a zoonotic bacterium that is sensitive to antibiotics. Aerosol inhalation and ingestion are
the primary routes of transmission/infection. The development of clinical signs post infection ranges from five
days to several weeks. Carriers can excrete the organism intermittently over several months. Immunity is usually
short lived in recovered cases, permitting rapid reinfection.

Clinical signs of chlamydiosis vary tremendously and are affected by management factors, immune competence
of the bird, pathogenicity of the particular bacterial strain and the presence of co-pathogens. Young birds are
more susceptible than mature birds. In birds the most common target-organ is the liver (hepatitis) often com-
bines with a conjunctivitis and air-sacculaitis.

The organism may be easy to find in cytology preparations of conjunctiva smears or fresh tissue (liver, spleen,
or air sacs). The PCR is the additional confirmative diagnostic test. It is important to remember that no ante
mortem test will certify a bird is chlamydia-free.

Salmonella belong to the Enterobacteriaceae family and consist of many different species and subspecies that
can cause a variety of diseases, notably gastroenteric and septicemic disease. The most frequent isolate is Sal-
monella enterica serotype typhimurium. Some serotypes are invasive and can penetrate the mucosal barrier while
non-invasive serotypes may result in a carrier state. Transmission is by ingestion of contaminated food or water
or by direct contact of with aerosolization of bacteria from feces or feather dust. Feces from chronically infected
carrier birds are one of the most common sources of infection.

Diagnosis is made by fecal or affected organ stained impression smear and culture although antemortem diag-
nosis by fecal culture is complicated by intermittent shedding.

Control of infection depends on strict isolation, vector control, and appropriate disinfection. Infection in bird can
pose a public health risk.

Yersinia pseudotuberculosis infections are rare in psittacines but do occur. Infection is characterized by sudden
mortality and multifocal lesions in the liver and other organs at necropsy. Because these bacteria can replicate
at low environmental temperatures outbreaks can occur in the winter months.
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Mycobacteria are acid fast positive bacilli. Several species that infect animals, including birds, have zoonotic
potential. All species of birds are susceptible to mycobacterial infections. In these birds, avian mycobacteriosis
is most commonly caused by Mycobacterium avium; M. genavense is also reported. Infection is a slow spreading,
usually chronic disease of semi-mature to mature birds. The main port of entry is the gastrointestinal tract, and
it, the liver, spleen, and bone marrow are common sites of lesion development.

Confirmation of infection is via a combination of histology, acid-fast staining, bacterial culture and PCR.

A rare form of tuberculosis is found in pet parrots that have intimate contact with people (transmission between
humans and pet birds). Chronic lesions are seen on the skin, oral cavity around the tongue, and in the bones.
Mycobacterium tuberculosis is the common isolate. Natural infection with Mycobacterium bovis seems to adapt
to “colder” parts of the bird; experimental infection have resulted in systemic involvement.

Fungi

Macrorhabdus ornithogaster is a yeast that in the past was referred to as “megabacteria” or “avian gastric yeast”
and is commonly found in the stomach of small psittacines (budgerigars, parrotlets, lovebirds, cockatiels, rosel-
las). The organism is thought to be pathogenic and associated with chronic wasting disease. However, many
infected birds do not have clinical signs or histologic lesions. Underlying stress may be necessary for the infec-
tion to become clinically relevant. Concurrent bacterial infections, poor husbhandry, and gastric lesions such as
gastric carcinomas that lead to elevated pH changes, can result in yeast proliferation and fecal shedding.

Treatment consists of improving zootechnical conditions, including nutrition and reducing stress. As a support
and direct medical approach antifungal drugs like amphotericin B can be used. Acidification of the drinking water
can be an extra supporting measurement and easy digestible proteins can be helpful to improve the nutritional
condition.

Members of the genus Aspergillus are ubiquitous, opportunistic fungi that grow readily in moist environments
and on substrates such as wood shaving, corncob bedding, and seed hulls. They are capable of causing localized
and/or disseminated granulomatous disease. Captive birds are thought to be more prone to the infections than
wild birds due to a number of factors including poor husbhandry, malnutrition (hypovitaminosis A from a deficient
diet), use of immunosuppressive drugs, and/or concurrent infections.

The most common route of exposure is by inhalation, and pneumonia and/or airsacculitis are the most common
lesions. Infections can be diagnosed radiographically or by endoscopy, but antemortem diagnosis is difficult and
infection frequently does not respond even to aggressive therapy.

Birds that develop primary aspergillosis in the syrinx will present clinically with loss of voice, depression, and
severe dyspnea especially when handled. Mycotic rhinitis may be associated with invasion of the sinuses and
nasal bones

Candida albicans is a normal, commensal organism in the alimentary tracts of many species, including birds.
Alteration of the normal bacterial flora, the integrity of the alimentary mucosa, or immunosuppression can permit
overgrowth (and possible dissemination) of resident yeast. Factors predisposing birds to infection include: pro-
longed antibiotic therapy, hypovitaminoses (especially Vitamin A), feeding spoiled, stale, or sour foods, a stress-
ful environment with moist floors, dirty nests, and fecal contamination, malnutrition, and co-existing bacterial
or viral infections. The high sugar content of Nectarivorous species (lorikeets and lories) diets may predispose
these species to yeast/fungal infection if there are suboptimal hygiene practices.

Parasites
Metazoa (worms)

All psittacines, wild and managed, can be infected by nematodes. In pet and zoo Psittaciformes this occurs more
often when they are raised with access to the ground.
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All species of ascarids have a direct life cycle involving the release of eggs into the soil and the subsequent re-in-
gestion. Signs of infection include anorexia, diarrhea, stunted growth, listlessness, a change in behavior, enteri-
tis, and death. Heavy infections can cause partial or total obstruction of the gastrointestinal tract. Antemorten
infection is diagnosed by demonstrating worm eggs by fecal examination. At postmortem examination one, few
to numerous juvenile and adult worms can be found in the lumen of the intestinal tract.

Tapeworms (Cestodes) are very rarely a problem in psittacines, this may be due to the predominantly vegetarian
diet of these birds.

Protozoa
Protozoa or single cell organisms are only a problem in certain species and under specific conditions.

Sarcocystis falcatula appears to be significant in susceptible psittacines. In North American, the North American
opossum is the definitive host and cowbirds and grackles are the intermediate hosts. American or neotropical
(Mexico, South and Central America) psittacines are usually resistant to disease as adults, but clinical disease
and significant clinical disease and death can occur. In contrast, old world psittacines from Australia, Asia, and
Africa, are highly susceptible to fatal respiratory disease kept in endemic areas within the Americas.

Spironucleus meleagridis (formerly Hexamita meleagridis) is a genus of a flagellated protozoan that inhabit the
intestinal tract. Clinical signs are non-specific and include lethargy, weight loss, diarrhea, melena, poor feather-
ing, and death in affected birds. Concurrent infections such as Macrorhabdus ornithogaster, and age (cockatiels
less than 6 months) are associated with more significant disease. Clinically, diagnosis can be made by identi-
fying motile parasites and cysts in a saline wet mount of fresh feces, intestinal luminal contents, or intestinal
mucosal scrapings.

Trichomonas gallinae is another flagellate that can cause disease and mortality, especially in small psittacines
like budgerigars. The main problem is in the crop, which is thickened and covered with a layer of necrosis. The
diagnosis is made by microscopically evaluation of a crop smear or demonstrating the parasites at necropsy.

Both flagellates do respond to treatment with dimetridazol or ronidazol.
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Hipertrofik Kardiyomiyopatilili Kedilerin Acvim Kalsifikasyonuna Gore Popiilasyon Ozelliklerinin Retrospektif
Olarak Degerlendirilmesi (2016 - 2021 yillan)

Nevda GUREL', Merig KOCATURK', Zeki YILMAZ'

'Bursa Uludag Universitesi Veteriner Fakiiltesi Hayvan Hastanesi, i¢c Hastaliklari Anabilim Dali, Gériikle Kampiisii,
Bursa, Tiirkiye

Giris: Hipertrofik kardiyomiyopatinin (HCM) en dnemli komplikasyonlari; konjestif kalp yetmezligi ve arteriyel
tromboembolizmdir (ATE). Kedilerde HCM, Amerikan Veteriner i¢ Hastaliklari Koleji (ACVIM) bildirgesi ile sidde-
tine gore siniflandinlmis; ancak, bu siniflandirmanin komplikasyonlarla olan ilgisi yeterince ortaya konamamistir.
Bu ¢alismada kedilerin HCM siddetine gore popiilasyon ozelliklerinin belirlenmesi ve klinik komplikasyon diizey-
lerinin ortaya ¢ikariimasi amaglanmistir.

Gereg ve Yontem: 2016-2021 yillar arasinda Hayvan Hastanesine (Bursa Uludag Universitesi, Veteriner Fakiil-
tesi, Bursa) getirilen, >1 yas, her iki cinsiyetten klinik olarak saglikli kediler ile kalp yetmezligi bulgular goste-
ren toplam 168 kedi retrospektif degerlendirildi. ACVIM'e gore 60 kedinin HCM tanimlamasi ve gruplandiriima-
sI saglandi. HCM tanimlamasinda interventrikiiler septum (IVS) ve/veya sol ventrikiiler duvar (LVFW) diyastol
caplarinin >0.6 cm ve sol atrium/aorta (LA/Ao) oraninin >1.5 olmasi dncelikli kriter kabul edildi. Sistemik ve/veya
lokal saglik sorunu olanlar ¢alisma kapsami disinda tutuldu.

Bulgular: HCM prevalansi %37.7 olarak belirlendi. Erkeklerde HCM orani (P<0.01; %85) ve canli agirlik daha
yliksekti (P<0.01). HCM'li kedilerin 34'linde obstruksiyon (HOCM, %76.5) belirlendi; bunlarin biiyiik kismi C ve
D gruplarinda idi (%57.9). C ve D grubu LVFW ve IVS caplar A grubuna gore daha yiiksekti. Fraksiyonel kisalma
(%FS) degeri C ve D gruplarinda diisiik (P<0.05), LA sag parasternal kisa eksen (RPSA) ¢api ve LA/Ao-RPSA orani
B2, C ve D gruplarinda saglkli gruba gore daha biiyiiktii (P<0.001). LA uzun eksen ¢aplari D grubunda digerlerine
gore daha biiyiiktii (P<0.05). Perikardial ve/veya pleural efiizyon yalniz C (3/23) ve D (7/12) gruplarinda gozlendi.
ATE sonucu HCM'li kedilerin %28,5'i (C grubu 6/23; %26,0; D grubu 4/12; %33,3) hayatini kaybetti.

Tartigma ve Sonug: Bu ¢calisma sonuglari; kalp hastaligi sikayetleri ile klinige sunulan olgularda ve sub-klinik kedi-
lerde HCM prevalansinin yiiksek oldugunu gostermistir. LA ¢capinin HCM siddetinin ortaya konmasi ve komplikas-
yon (KKY ve ATE) riskinin belirlenmesinde klinisyen veteriner hekimlere yol gosterebilecegi degerlendirilmistir.
Erkek cinsiyet, bliyiik LA ve diisiik FS degerinin, ATE komplikasyonu ile iligkili oldugu goriilmiistiir.

Retrospective Evaluation of Population Characteristics in Cats with Subclinical and Clinical Hypertrophic Car-
diomyopathy (2016 to 2021)

Nevda GUREL', Meri¢c KOCATURK', Zeki YILMAZ'

'Bursa Uludag University Faculty of Vetrerinary Medicine Animal Teaching Hospital, Internal Medicine Depart-
ment, Gorukle Campus, Bursa, Turkey

Introduction: The most important complications of hypertrophic cardiomyopathy (HCM); congestive heart failure
and arterial thromboembolism (ATE). HCM is classified by ACVIM declaration; however, relevance of classifica-
tion to complications has not been adequately demonstrated. The aim of the study was to determine population
characteristics of cats according to severity of HCM and to reveal clinical complications.
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Materials and Methods: Between 2016-2021, clinically healthy cats of both sexes, >1-year-old, brought to the
Animal Hospital (Bursa Uludag University, Faculty of Veterinary Medicine, Bursa) and 168 cats showing signs
of heart failure were retrospectively evaluated. According to ACVIM, 60 cats were identified and grouped. In the
definition of HCM, interventricular septum (IVS) and/or left ventricular wall (LVFW) diastole diameters >0.6cm
and left atrium/aorta (LA/Ao) ratio >1.5 were accepted. Those with systemic and/or local health problems were
excluded.

Results: The prevalence of HCM was determined as 37.7%. HCM ratio (P<0.01; 85%) and body weight were higher
in males (P<0.01). Obstruction (HOCM, 76.5%) was detected in 34 of the cats with HCM; most of them were in C
and D (57.9%). C and D groups had higher LVFW and IVS diameters than group A. Fractional shortening (%FS) was
low in C and D (P<0.05), LA right parasternal short axis (RPSA) diameter and LA/Ao-RPSA ratio were higher in
B2, C and D compared to group A (P<0.001). LA long axis diameters were larger in group D than others (P<0.05).
Pericardial and/or pleural effusions was observed only in groups C (3/23) and D (7/12). As a result of ATE, 28.5%
of cats with HCM (C-6/23;26.0%; D-4/12;33.3%) died.

Discussion and Conclusion: The results of this study; showed that the prevalence of HCM is high in cases with
heart disease complaints and in sub-clinical cats. It has been evaluated that LA diameter can guide clinician
veterinarians in determining severity of HCM and risk of complications (CHF and ATE). Male gender, large LA and
low FS were found to be associated with ATE complication.
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S-02

Nanopartikiil Ozon Soliisyonun Siganlara Deri Alti Enjekte Edilmesinin Biyokimyasal ve Hiicresel Etkileri: De-
neysel GCaligma

Eren Can OZFIRAT'*, Ahmet Umit SABANCI2, Zehra AVCI, Nihal Yasar GUL SATAR', Ayse TOPAL', Musa Ozgiir
OzZYIGiT

"Weteriner Fakiiltesi Cerrahi Anabilim Dali, Bursa Uludag Universitesi, Nilufer, 16059, Bursa, TURKIYE

2Cekirge Devlet Hastanesi, Osmangazi, 16070, Bursa, TURKIYE

3Veteriner Fakiiltesi Patoloji Anabilim Dali, Bursa Uludag Universitesi, Nilufer, 16059, Bursa, TURKIYE

Girig: Bu calismanin amaci, subkutan olarak enjekte edilen ozon nanopartikiil soliisyonunun si¢anlarda klinik ve
histopatolojik etkilerini degerlendirmektir.

Gereg ve Yontem: Calisma, Bursa Uludag Universitenin Deney Hayvanlar Yetistiriciligi ve Arastirma Biriminde
gerceklestirildi. Hayvan Etik Kurulunun (2018 - 07/ 05) onayi ile igleme baslandi.

Toplam 56 Sprague-Dawley sigani, nanopartikiil soliisyonu farkli alti doz ozon soliisyonu (her grupta n=8sekiz
si¢an) ve kontrol grubu (serum fizyolojik, n=8) olmak iizere rastgele yedi gruba ayrildi.

Nanopartikiil yagi (10 ppm, 50 ppm, 100 ppm, 500 ppm, 1000 ppm, 5000 ppm) ve serum fizyolojik (kontrol gru-
bu) iceren farkli dozlarda ozon ¢dzeltisi (patent numarasi: 2021004032) deneklerin sirtina deri alti yolla enjekte
edildi.

Subkutan enjeksiyon ratlarin dorsumu 4 esit pargaya boliinerek, her bolgeye 0.1 ml dozda yapildi. Enjeksiyon
sonrasi ikinci, ii¢lincii, dordiincii ve besinci giinlerde nanopartikiil ozon soliisyonunun lokal etkilerini anlamak igin
her biri farkli enjeksiyon bélgesinden sirali sekilde doku biyopsisi alindi. 2. ve 3. haftalarda ilk enjeksiyon yapilan
bdlgeye ayni dozda soliisyon enjekte edildi. 30. glinde sakrifikasyon sonrasi, deneklerden ilk cilt alti enjeksiyon
yapilan bolgeden biyopsi 6rnegi alindi. Bazi serum biyokimyasal parametreleri igin intrakardiyak kan ornekleri ve
akciger, karaciger ve bobrek drnekleri alindi.

Bulgular:

Tablo 1: Kil folikiilii sayisi, dermis/ epidermis orani ve damarlagsma sayisinin gosterimi.

Kil folikiilii (adet) | Kil folikiilii (adet) | D/E orani (%) D/E orani (%) | Damarlagma Damarlagma
4 giin ortalamasi | 30. giin 4 giin ortalamasi | 30. giin (adet) 4 giin ortalamasi | (adet) 30. giin

Kontrol 12 21,5 27,5 21 6,6 58

10 ppm 16,5 31,25 28,6 483 7 8,57

50 ppm 12 21,33 29,4 42,8 6,83 6,83

100 ppm 2517 35,5 28,6 33 5,33 3,83

500 ppm 24 55,5 30,1 45,6 6,12 6,25

1000 ppm | 13,43 32,28 26 31,7 4,84 4,57

5000 ppm | 24,75 38,38 34,1 27,1 512 6,87
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Tablo 2. Kontrol ve ozon gruplarinin akciger, karaciger ve bobreklerdeki etkilerinin skorlanmasinin istatistiki gos-

terimi.

Gruplar akciger karaciger bobrek
Kontrol 2f 1,6666667* 0,5
10 ppm 21 0,75% 0,125
50 ppm 1,5714286% a 1,4285714* 0,71428571
100 ppm 2% 0,3333333* 0,16666667
500 ppm 2% 0,5*% 0,375
1000 ppm 1,5714286% a 0,14285711 0
5000 ppm 1,5t a 0,375t 0,375

0zon ve kontrol gruplarinin istatistiksel karsi- p< 0,0008 p< 0,0012 p< 0,2748
lastirmasi

1, a, *, t Ayni siitundaki farkli iist simgeler, onemli farki gosterir (P < 0.05).

Biyokimyasal Parametreler

Grafik 1. Ure, ast, alt yoniinden ozonlu gruplarin ve kontrol grubunun ortalama degerlerinin karsilastiriimasi.

Biyokimyasal Parametreler

Grafik 2. Ggt ve kreatin yoniinden ozonlu gruplarin ve kontrol grubunun ortalama degerlerinin karsilastiriimasi
(Not: Reflotron® cihazi ggt alt siniri 5,00 6lgtiigii icin 6lgiim degerleri <5,00'dir).
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Calisma sonunda tiim ratlardan alinan kan orneklerinde ire, kreatinin, ALT, AST, GGT degerleri dl¢iildi. Kontrol
grubu ile karsilastinldiginda istatistiksel olarak anlamli bir fark bulunamadi (p < 0,05).

Sonug: Sonuglarimiz, birinci ayin sonunda ozon nanopartikiil soliisyonunun 500 ppm’lik dozunun siganlarda deri
ve deri alti dokusu iizerindeki dnemli etkilerinin belirlendigini gostermektedir. Biyokimyasal parametrelerde kont-
rol grubuyla istatistiksel olarak anlamli bir fark bulunamadi. Bu doz kil folikiilii sayisini diger dozlara ve kontrol
grubuna gore dnemli derecede arttirmis (%229), damarlagsma ve dermis/ epidermis oraninda 10 ppm ile birlikte
onemli ve ayni etkiyi gostermistir. Soliisyon seklinde 500 ppm ozon uygulanmasi si¢anlarda deri ve deri alti doku-
su lizerindeki onemli etki gosterecegine bu bulgular 1s1§inda gostermis bulunmaktayiz.

Biochemical and Cellular Effects of Subcutaneous Injection of Nanoparticle Ozone Solution in Rats: An Expe-
rimental Study

Eren Can OZFIRAT™*, Ahmet Umit SABANCI2 Zehra AVCI}, Nihal Yasar GUL SATAR', Ayse TOPAL', Musa Ozgiir
OZYIGIT?

'Department of Surgery, Faculty of Veterinary Medicine, Bursa Uludag University, Nilufer, 16059, Bursa, TURKEY
2Cekirge State Hospital, Osmangazi, 16070, Bursa, TURKEY

3Department of Pathology, Faculty of Veterinary Medicine, Bursa Uludag University, Nilufer, 16059, Bursa, TURKEY

Objective: The aim of this study was to evaluate the clinical and histopathological effects of ozone nanoparticle
solution in rats which injected subcutaneously.

Method: The necessary permissions for the experiments were obtained from Bursa Uludag University Animal Ex-
periments Ethics Committee (2018 - 07/ 05) and the study was conducted at the Experimental Research Center
of Bursa Uludag University

56 Sprague-Dawley rats were randomly divided into seven groups, different six doses of ozone solution contai-
ning nanoparticle oil (eight rats in each group) and control group (serum physiologic, n=8).

The different doses of ozone nanoparticle solution (patent no: 2021004032) (10 ppm, 50 ppm, 100 ppm, 500
ppm, 1000 ppm, 5000 ppm) and serum physiologic (control group) were injected by subcutaneous route on rat
dorsum skin.

The dorsum of the rats was divided into 4 equal parts and a dose of 0.1 ml was given to each region. In order to
understand the local effects of the nanoparticle ozone solution on the second, third, fourth and fifth days after
the injection, sequential tissue biopsies were taken from each different injection site. In the 2nd and 3rd weeks,
the same dose of solution was injected into the area where the first injection was made. On the 30th day after
sacrification, a biopsy sample was taken from the area where the first subcutaneous injection was made from
the rats. Intracardiac blood samples were taken to examine biochemical parameters. Biopsy samples were taken
from the lungs, liver and kidneys.
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Results:

Table 1: Number of hair follicles, vascularization and dermis/epidermis ratio.

hair follicles (piece) | hair follicles (piece) | D/E rates(%) | D/E rates(%) neovascularization | neovascularization
4 days mean 30. day mean 4 days mean | 30. day mean | (piece) 4 days mean | (piece) 30. days
mean

Control 12 21,5 27,5 21 6,6 5.8

10ppm 16,5 31,25 28,6 48,3 7 8,57

50ppm 12 21,33 29,4 42,8 6,83 6,83

100ppm 25,17 35,5 28,6 33 5,33 3,83

500 ppm 24 55,5 30,1 45,6 6,12 6,25

1000 ppm | 13,43 32,28 26 31,7 4,84 4,57

5000 ppm | 24,75 38,38 34,1 27,1 512 6,87

Table 2. Showing the sensitivity of ozone and control groups in lungs, liver and kidneys over mean values.

Groups lungs liver kidneys

Control 2% 1,6666667* 0,5

10 ppm 2% 0,75* 0,125

50 ppm 1,5714286% a 1,4285714* 0,71428571
100 ppm 2% 0,3333333* 0,16666667
500 ppm 2% 0,5% 0,375
1000 ppm 1,5714286% a 0,14285711 0
5000 ppm 1,5t a 0,375t 0,375

Statistical comparison of ozone and control p< 0,0008 p< 0,0012 p< 0,2748
groups

1, o, *, t Different superscripts within the same column indicate significant difference (P < 0.05).

Biochemical Parameters

Graphic 1. Comparison of the mean values of the ozone groups and the control group in terms of urea, ast, and

alt.
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Graphic 2. Comparison of the mean values of the ozonated groups and the control group in terms of ggt and cre-
atine (Note: Because of the Reflotron® device measures the lower limit of ggt of 5.00, the measurement values

are <5.00).

At the end of the study, urea, creatinine, ALT, AST, GGT values were measured in blood samples taken from all
rats. No statistically significant difference was found when compared with the control group (p < 0.05).

Discussion and Conclusion: Our results show that at the end of the first month, the significant effects of 500
ppm dose of ozone nanoparticle solution on skin and subcutaneous tissue in rats were determined. No statisti-
cally significant difference was found with the control group in biochemical parameters. This dose significantly
increased the number of hair follicles (229%) compared to the other doses and the control group, and showed
significant and the same effect on vascularization and dermis/epidermis ratio with 10 ppm. These findings sug-
gest us, the application of 500 ppm ozone in the form of a solution will have a significant effect on the skin and

subcutaneous tissue of rats.
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P-01
Bir Kopekte Akut intervertebral Disk Fitigi Olgusu

Melih IPEK?, Ceren SARALZ, Cemre CELEP?, ilker Sami Getin?
'Ankara Universitesi Veteriner Fakiiltesi Cerrahi Anabilim Dali, Altindag - Ankara, Tiirkiye
2Ankara Universitesi Veteriner Fakiiltesi i¢ Hastaliklari Anabilim Dali, Altindag - Ankara, Tiirkiye

3Yildiz Veteriner Muayenehanesi, Cankaya - Ankara, Tiirkiye

Giris: intervertebral disk hastaligi, nedeni bilinmemekle birlikte, diskin veya disk materyalinin vertebral kanal
icine herniasyonuyla ve bu herniasyonun spinal korda veya spinal sinir koklerine baski yapmasiyla sonuglanan
dejeneratif bir bozukluktur. IVDD igin tanisal goriintiileme yontemleri arasinda radyografi, myelografi, bilgisa-
yarli tomografi (BT) ve manyetik rezonans (MR) yer alir. Akut intervertebral disk ekstriizyonlari kopeklerde agri
ve paralizin en yaygin nedenlerindendir. Prognozu olumlu etkileyen faktorler arasinda idrar/digki tutamama du-
rumunun diizelmesi, agrinin ¢oziilmesi yer alabilir. Derin agr hissinin kaybolmasi ve progresif myelomalazinin
gelismesi prognozu kotii etkiler.

Materyal ve Metod: Olguyu olusturan hasta, klini§imize arka ayaklarinda ani gelisen felg¢ sikayetiyle gelen ; 1
yasinda, 3 kg, disi, beyaz Maltese Terrier cinsi bir kopekti. Hasta sahibinden alinan anamnez bilgisinde bir gece
oncesinde herseyin normal oldugu , sabah saatlerinde hastayi arka bacaklari felg olmus sekilde bulduklari 6gre-
nildi. Herhangi bir travma , anormal bir durum olmadigi tarafimiza soylendi.

Tani: Hastada non ambulatorik paraparesis tespit edildi. Hastanin arka bacaklari tam ekstensiyonda tespit edildi.
Hastada standart yukari motor noron problemleri tespit edildi. Hastanin patellar refleksi ve kranial tibial refleksi
pozitif fakat zayifti. Fleksor refleksi ve ¢apraz ekstensiyon pozitif bulundu. Yiizeysel agri duyumu negatif , derin
agn duyumu pozitif olarak tespit edildi. Bilingli propriosepsiyon negatif olarak tespit edildi. Hasta T3-L3 spinal
kord lezyonu siiphesiyle MRI c¢ekimi igin baska bir kuruma yonlendirildi. Cekilen MRI sonucunda hastada sag
taraf agirlikli L3-L4 intervertebral disk fitigi tespit edildi.

Tedavi: intervertebral disk fitiklarini diizeltmek icin hemilaminektomi, dorsal laminektomi ve korpektomi veya
disk fenestrasyonu gibi cerrahi yontemler uygulanir. Cerrahi prosediirlerin hepsinin amaci omurilik veya sini-
rin cerrahi yontemlerle basing, agr ve norolojik bozukluklarini ortadan kaldirmaktir. Bu hastada cerrahi yontem
olarak hemilaminektomi tercih edildi ve operasyon basarili bir sekilde tamamlandi. Operasyon sonrasinda kas
atrofisini engellemek amaciyla hastaya temel fizik tedavi hareketleri yaptirildi.
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Fotograf 1: Hastanin operasyon oncesi anormal durugsu. Arka bacaklar tam ekstensiyonda ve zaman zaman ataksi
gorilmiistiir (Sol istteki fotograf ) . Hastanin sol arka bacaginda bilingli propriosepsiyonun negatif oldugu goriil-
mektedir (Sag iistteki fotograf). Hastanin sag arka bacaginda bilingli propriosepsiyonun negatif oldugu goriilmek-
tedir (alttaki fotograf).

Fotograf 2: T2 sekansinda alinmig olan ; sirasiyla transversal ve sagittal MRI goriintiileri. iki goriintiide de L3-L4
seviyesinde omuriligin icerisindeki hipointens alan dikkati ¢ekiyor. (Kirmizi ok )
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Fotograf 3 : Hastanin intra operatif fotografi. Hemilaminektomi penceresi olusturulduktan sonra disk materyali
temizlenip dekompresyon saglandi (Siyah ok ).

Video 1 ve 2: Hastanin pre-operatif (sol) ve post-operatif (sag) yiiriiyiislerine ait video gariintiileri.

Sonug: Hastanin post-operatif takipleri tarafimizca yapildi. Hasta post-operatif 3. giinde yiiriimeye basladi. Suan
post-operatif 1.ayinda olan hastamizin durumu giinden giine iyiye gitmektedir.

Anahtar Kelimeler: Disk fitigi, kopek, ndroloji
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Case Report Of an Acute Intervertebral Disc Hernia in a Dog

Melih IPEK?, Ceren SARAL?, Cemre CELEP?, ilker Sami Getin®
'Ankara Universitesi Veteriner Fakiiltesi Cerrahi Anabilim Dali, Altindag - Ankara, Tiirkiye
2Ankara Universitesi Veteriner Fakiiltesi i¢ Hastaliklari Anabilim Dali, Altindag - Ankara, Tiirkiye

3Yildiz Veteriner Muayenehanesi, Cankaya — Ankara, Tiirkiye

Introduction: Intervertebral disc disease is a degenerative condition of unknown cause that results in herniation
of the disc or disc material into the vertebral canal, compressing the spinal cord or spinal nerve roots. Diagnostic
imaging modalities for intervertebral disc disease include survey radiography, myelography, computed tomograp-
hy (CT), and magnetic resonance imaging (MRI). Acute intervertebral disc extrusions (IVDE) are a common cause
of pain and paralysis in dogs with several types of IVDE occurring. Return of urinary and fecal continence and
resolution of pain signals better outcome. Overall, development of progressive myelomalacia and loss of deep
pain perception signals a worse outcome.

Materials and Methods: Patient is a 1 year-old, 3 kg, female, white, Maltese Terrier who came to clinic with
sudden hind leg paralysis complaint. The patient told us that everything was normal the night before, they found
the dog with hind legs paralysed early in the morning and there was no traume or abnormal situation happened.

Diagnosis: Non-ambulatory paraparesis was detected and the patients hind legs are fully extended. Standard
upper motor neurpn problems are detected. The patients patellar and cranial tibial reflexes were reduced but
positive. Flexor and crossed extention reflexes were positive. Superficial pain perception was negative but deep
pain perception was positive and conscious proprioception was negative. The patient was referred to another
institution for MRI with the suspicion of T3-L3 spinal cord lesion. L3-L4 intervertebral disc hernia (msinly on the
right side) is detected from the MRI results.

Treatment: Fixation techniques for intervertebral disc hernias are hemilaminectomy, dorsal laminectomy, corpec-
tomy or disc penetration. Primary aim of all the surgical procedures are to eliminate the pressure and pain on the
medulla spinalis/nerves and neurological disorders. Hemilaminectomy was performed in this patient, operation
was completed successfully. To prevent muscle atrophy, basic physical therapy exercises given to the patient.

270



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

Picture 1: Abnormal posture of the patient pre-operatively. Hind legs are fully extended and occasionally ataxia has
been observed (on the top left picture). The patient’s left hind leg appears to have negative conscious propriocep-
tion (upper right picture). The patient’s right hind leg appears to have negative conscious proprioception (bottom
picture)

Picture 2: Taken on T2 sequence; transversal (left) and sagittal (right) MRl images. In both images, the hypoin-
tense area inside the spinal cord at the level of L3-L4 draws attention. (Red arrow)
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Picture 3 : Intraoperative picture of the patient. After the hemilaminectomy window was created, the disc material
was cleaned and decompression was achieved (Black arrow ).

Video 1 and 2: Videos of patient walking preoperatively (left) and postoperatively (right).

Conclusion: The patients follow-up examinations was performed. The patient started walking postoperativde
3rd day. The condition of our patient, who is currently in the first month after the operation is getting better day
by day.

Keywords: Disc hernia, dog, neurology
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P-02
Cocker Spaniel Irki Bir Kopekte Aortik Diseksiyon Olgusu

Kadir SEVIM?, Ekrem Gagatay COLAKOGLUK Aslan KALINBACAK'

"Ankara Universitesi Veteriner Fakiiltesi Hayvan Hastanesi, i¢ Hastaliklari Klinigi, Ankara, Tiirkiye

Girig: Aort diseksiyonu, aortun i¢ kisminin yirtilarak kanin damarin orta katmanina girmesi ve yiiksek basing ile
damar iginde ikinci bir yol olusturarak ilerlemesi olarak tanimlanmaktadir. Olgu akut topallik, epileptik nobet ve
bayilma sikayeti ile getirilen cocker irki bir kopekte aortik diseksiyonun teshis ve ekokardiyografik goriintiileme
prosediirlerini icermektedir. Bu olgu sunumu ile iilkemizden bildirim bulunmayan aort diseksiyonunun epileptik
nobet ve bayiima sekillenen hayvanlarda da ayirici tanida dikkate alinmasi gerektigini vurgulanmaktadir.

Gereg ve Yontem: Ankara Universitesi Hayvan Hastanesi i¢ Hastaliklar Klinigi'ne topallik, nobet ve bayiima si-
kayetiyle getirilen 10 yash Cocker Spaniel irki kopekte fiziksel muayene, kan analizi, elektrokardiyografik ve
ekokardiyografik muayeneler yapildi.

Bulgular: iki boyutlu ekokardiyografide mitral kapakta vegetatif iiremeler ve siddetli trikiispit regiirgitasyon be-
lirlendi. Sag parasternal uzun eksen goriintiilemede ascendes aortanin genisledigi, aortik kapaklarin hemen dis-
talinde limen igerisinde membranoz bir yapinin aort duvarina paralel bir sekilde uzandigi goriildi. Aort liimenini
diizensiz sekilde iki bosluga ayiran bu membrandz yapinin aort i¢ duvarindaki (intima) yirtilmaya bagl sekillen-
digi duisiiniildi.

Tartisma ve sonug: Tiim klinik bulgular ve goriintiilemeler sonucunda tani aortik diseksiyon olarak belirlendi.
Veteriner literatiirde aortik diseksiyon spontan olarak sekillenen, kétii prognoza sahip nadir bir hastalik olarak
tanimlanmistir. Ulkemizde ilk kez tanimlanan bu vaka bildirimi ile akut sekillenen bayilma ve epileptik nobetlerde
ayirici tanida aortik diseksiyonun da dusinilmesi konusunda meslektaslarimiza yeni bir bakis acisi sunmayi
hedefledik.

Anahtar Kelimeler: Aort diseksiyonu, kdpek, ekokardiyografi

A case of Aortic Dissection in a Cocker Spaniel Dog

Kadir SEVIM?, Ekrem Cagatay GOLAKOGLU', Aslan KALINBACAK'

'Ankara University, Faculty of Veterinary Medicine Animal Hospital, Clinic of Internal Medicine, Ankara, Tur-
key

Introduction: Aortic dissection is defined as tear of the inner part of the aorta and the entry of arterial blood into
the middle layer of the vessel and its progression by creating a second pathway in the vessel due to high pressu-
re.The case includes echocardiographic imaging and diagnostic procedures of aortic dissection in a cocker spa-
niel dog presented with acute lameness, epileptic seizures and syncope. With this case report, it is emphasized
that aortic dissection, which has not been reported in our country, should also be considered in the differential
diagnosis in animals with epileptic seizures and syncope.

Materials and Methods: Physical examination, blood analysis, electrocardiographic and echocardiographic exa-
minations were performed in 10 year old Cocker Spaniel dogs referred to Ankara University, Animal Hospital,
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Clinic of Internal Medicine with complaints of acute lameness, seizures and syncope.

Results : Tricuspid regurgitation and mitral valve vegetation were determined on two-dimensional echocardiog-
raphic examination. On the right parasternal long axis imaging showed that the ascending aorta was enlarged,
and a membranous structure extends parallel to the aortic wall. It was thought that this membranous structure,
which irregularly seperated the aortic lumen into two cavities, was formed due to the tear in the inner wall of the
aorta (intima).

Discussion and Conclusion: As a result of all clinical findings and imaging, the diagnosis was determined as
aortic dissection. In the veterinary literature, aortic dissection has been defined as a rare disease that occurs
spontaneously and has a grave prognosis. With this case report, which was described for the first time in our
country, we aimed to present a new perspective to our colleagues in considering aortic dissection in the differen-
tial diagnosis of syncope and epileptic seizures.

Keywords: Aortic dissection, dog, echocardiography
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P-03
Yumusak Doku Sarkomali

Bir Kopekte Bleomisin ve Sisplatin Kombine Adjuvan Elektrokemoterapi Uygulamasi: Olgu Sunumu

Siimeyye TOYGA?, Evrim EGEDEN?, Ozlem CALP 2 Burcu KARABINA3, Hazal 0ZTURK GURGEN?®, S. Segkin ARUN?

listanbul Universitesi-Cerrahpasa, Veteriner Fakiiltesi, Lisansiistii E§itim Enstitiisii, Patoloji Anabilim Dali, Biiyiik-
cekmece, 34500, istanbul, Tiirkiye

2Ada Veteriner Poliklinigi, Besiktas, 34330, istanbul, Tiirkiye
3Vetlab Veteriner Tahlil Laboratuvari, Kadikdy, 34710, istanbul, Tiirkiye

“istanbul Universitesi-Cerrahpasa, Veteriner Fakiiltesi, Patoloji Anabilim Dali, Biiyiikgekmece, 34500, istanbul,
Tirkiye

Elektrokemoterapi, elektriksel darbelerin etkinligiyle hiicre zarlarindan kemoterapatik ilag aliminin artirilmasini
saglayan bir yontemdir. Kopeklerde yumusak doku sarkomlarina yaklagimda kemoterapotik ilaglarla kombine
elektrokemoterapinin etkin bir sagaltim yontemi olusturuldugu bildirilmektedir.

Dokuz yasinda, erkek, Labrador Retriever irki bir kopek sag kalga bolgesinde deri alti sikayeti ile operasyon etti-
rilen ve akabinde histopatoloji raporuna yonelik vinkristin ile kemoterapi tedavisi uygulatilan hasta 1,5 ay sonra
ayni bolgede kas dokuya invaziv 3 x 3 cm niiks sikayeti ile klinigimize sevk edildi. Yapilan rontgen ¢ekimlerinde
hastada uzak metastaz bulgulari saptanmadi ve hastaya 2 hafta arayla bleomisin (20 mg/m? dozunda) bolus
olarak intravendz enjeksiyon yapildi, ek olarak tiimor yatagina sisplatin (0,5 mg/cm? dozunda) enjekte edildi.
Kemoterapi enjeksiyonlarindan 5 dk sonra, elektro iletken bir jel yardimiyla, her biri 50 + 50 psn siiren 8 bifazik
darbe dizisi kumpas elektrotlar kullanilarak 1.300 V/cm’lik atislar halinde verildi.

Histopatolojik incelemede, deri alti subkutan dokuda yerlesim gosteren kotii diferensiye orta dereceli malign
mezenkimal tiimor tanisi konuldu. Yapilan elektrokemoterapi uygulamasinin ilk dozu sonrasinda kitlede 2 cm
kii¢lilme gozlendi, ikinci doz uygulama sonrasinda ise neoplazik kitlenin tamamen regrese oldugu tespit edildi.

Tedavi bitiminin ardindan siirekli takibi yapilan hastada 6 aydir herhangi bir niiks izlenmedi. Sonug olarak, has-
taya uygulanilan bleomisin ve sisplatin kombine adjuvan elektrokemoterapinin agresif seyirli yumusak doku me-
zenkimal neoplazilerde tercih edilebilecek bir saglatim yontemi oldugu ortaya konuldu.

Anahtar Kelimeler: Bleomisin, sisplatin, elektrokemoterapi, yumusak doku sarkomu, kopek
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Bleomycin and Cisplatin Combined Adjuvant Electrochemotherapy Application in a Dog with Soft Tissue Sar-
coma: A Case Report

Sumeyye TOYGA', Evrim EGEDEN?, Ozlem CALP?, Burcu KARABINA® Hazal 0ZTURK GURGEN?, S. Seckin ARUN?

'Istanbul University-Cerrahpasa, Faculty of Veterinary Medicine, Graduate School of Education, Department of
Pathology, Biiylikgekmece, 34500, Istanbul, Turkey

2Ada Veterinary Clinic, Besiktas, 34330, Istanbul, Turkey
Vetlab Veterinary Analysis Laboratory, Kadikdy, 34710, Istanbul, Turkey

#Istanbul University-Cerrahpasa, Faculty of Veterinary Medicine, Department of Pathology, Biiyiikgekmece, 34500,
Istanbul, Turkey

Electrochemotherapy increases the uptake of chemotherapeutic drugs from cell membranes through electrical
pulses. It has been reported that electrochemotherapy combined with chemotherapeutic drugs is an effective
treatment method in the approach to soft tissue sarcomas in dogs.

A nine-year-old male Labrador Retriever dog had been operated due to a complaint of subcutaneous tissue in the
right hip region and subsequently had been administered chemotherapy with vincristine according to the histopa-
thology report. After 1.5 months, the patient was referred to our clinic with the complaint of a recurrent mass of
3 x 3 cm showing muscle tissue invasiveness in the same region. No signs of distant metastasis were detected
by X-rays, and the patient was intravenously given a bolus injection of bleomycin (20 mg/m? dose), and cisplatin
(0.5 mg/cm?dose) was injected into the tumoral area every 2 weeks. 5 minutes later following the chemotherapy
injections, 8 biphasic pulse sequences, each lasting 50 + 50 ps, were delivered in 1,300 V/cm pulses by using
caliper electrodes and an electroconductive gel.

In the histopathological examination, a poorly differentiated moderately malignant mesenchymal tumor located
in the subcutaneous tissue was diagnosed. A 2 cm reduction in mass was observed after the application of the
first dose of electrochemotherapy, and the neoplastic mass was found to completely regress after the application
of the second dose.

No recurrence was observed for 6 months in the patient, who was continuously followed up after the end of the
treatment. As a result, it was revealed that the application of bleomycin and cisplatin combined adjuvant electro-
chemotherapy can be a preferred treatment method in aggressive soft tissue mesenchymal neoplasia.

Keywords: Bleomycin, cisplatin, electrochemotherapy, soft tissue sarcoma, canine

276



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

P-04

Diagnostik inmunohistokimya ile Nazal T-Hiicreli Lenfoma Tanili bir Kedide Klinik Onkolojisi Tedavi Yaklagimi

Siimeyye TOYGA', M. Gaglar KONDUZ, Evrim EGEDEN?, Burcu KARABINA*, Hazal 0ZTURK GURGENS, Ziileyha AK-
GUNS, S. Segkin ARUN*

listanbul Universitesi-Cerrahpasa, Veteriner Fakiiltesi, Lisansiistii Egitim Enstitiisii, Patoloji Anabilim Dal,
Biiyiikcekmece, 34500, istanbul, Tiirkiye

2Vetelite Veteriner Klini§i Kadikdy, 34710, istanbul, Tiirkiye
3Ada Veteriner Poliklinigi, Besiktas, 34330, istanbul, Tiirkiye
“Vetlab Veteriner Tahlil Laboratuvari, Kadikdy, 34710, istanbul, Tiirkiye

Sistanbul Universitesi-Cerrahpasa, Veteriner Fakiiltesi, Patoloji Anabilim Dali, Biiyiikcekmece, 34500, istanbul,
Tiirkiye

Sistanbul Bilgi Universitesi, Radyasyon Onkolojisi, Sisli, 34060, istanbul, Tiirkiye

Kedilerde nazal lenfoma siklikla goriilmektedir. Hastaligin teshis edilmesinde histopatoloji ve immunohistokimya
tekniklerinin kullanilmasi ayirici tani i¢in 6nemlidir. Tedavi protokoliinde cerrahi miidahalenin yani sira kombine
kemoterapi ve radyoterapinin iyi sonuclar verdigi bildirilmektedir.

8 yasli, kisirlastiriimis, disi, tekir ve FIV testi pozitif tespit edilen kedi unilateral goz yasi akintisi sikayeti ile klinige
getirildi. Yapilan klinik muayenede, oral kavitede sol bukkal bélgeden orbital kaslara invaziv kitle fark edildi ve
bdlgeden bilgisayarli tomografi gekimi yapildi. Hastanin preoperatif olarak genel durumu operasyona uygun hale
getirildikten sonra, neoplastik kitle debulking cerrahi prensibiyle goz ve sinirler korunarak maksimum diizeyde
uzaklastinldi. Alinan kitle histopatolojik inceleme igin patoloji laboratuvarina gonderildi. immunfenotiplendirme
ve ayirici taniigin doku kesitlerine CD3, CD20, CD79a, CD30 ve TdT, Melan A ve sitokeratin antikorlari ile immuno-
histokimyasal isaretleme metodu uygulandi. Histopatolojik taninin akabinde, hastaya tedavi protokolii olarak FIV
pozitifligine yonelik destek tedavinin yani sira, metronomik kemoterapi protokolii ve radyoterapi yapildi.

Bilgisayarli tomografide 4,5 x 3 x 3,5 cm boyutunda mastikator alan, intraorbital yagh planlar, nasal kavite ve
oral kaviteye uzanimlari mevcut kitle tespit edildi. Ekspansil karakterde, prekontrast serilerde etraf kas planlari
ile izodens olmasi nedeni ile diisiik niikleositoplazmik orana sahip oldugu disiiniilen, damar i¢i kontrast madde
sonrasi periferik agirlikh kontrast tutulumu gosteren yumusak doku lezyonu izlendi. Histopatolojik olarak yuvar-
lak hiicreli malign tiimor karakteri sergileyen olgu, immunohistokimyasal yontemlerde CD3 yaygin pozitif, ayrica
CD30 ise parsiyel olarak pozitif izlendi. Olgu T hiicreli lenfositlere diferensiye olmus yiiksek dereceli lenfoma ile
uyumlu bulundu.

Olguda debulking yaklasimla alinan tiimaral kitle histopatolojik inceleme sonrasinda kedilerde daha nadir goz-
lenen T hiicreli lenfoma olarak teshis edildi. CD30 pozitifli§inin ise T hiicreli lenfomada izlenmesi literatiire katki
sagladi. Bolgenin anatomik olarak cerrahi yaklagimi zor olmasi ve hastanin FIV pozitif siddetli |6kopeni yasa-
di§i goz oniinde bulundurularak konvansiyonel kemoterapi yapiimamasina ragmen, radyoterapi ve metronomik
kemoterapi ile 200 giinliik remisyon saglandi. Hastanin kontrolleri metronomik kemoterapi uygulamasi devam
etmektedir.

Anahtar Kelimeler: CD30, debulking, kedi, lenfoma, nazal
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Clinical Oncology Treatment Approach in a Cat Diagnosed with Nasal T-Cell Lymphoma by Diagnostic Immuno-
histochemistry

Siimeyye TOYGA1, M. Caglar KONDU?, Evrim EGEDEN?, Burcu KARABINA*, Hazal 0ZTURK GURGEN?, Ziileyha AK-
GUNS, S. Secgkin ARUN*

"Istanbul University-Cerrahpasa, Faculty of Veterinary Medicine, Graduate School of Education, Department of
Pathology, Buyukcekmece, 34500, Istanbul, Turkey

2Vetelite Veterinary Clinic Kadikoy, 34710, Istanbul, Turkey
$Ada Veterinary Clinic, Besiktas, 34330, Istanbul, Turkey
*Vetlab Veterinary Analysis Laboratory, Kadikoy, 34710, Istanbul, Turkey

SIstanbul University-Cerrahpasa, Faculty of Veterinary Medicine, Department of Pathology, Buyukcekmece, 34500,
Istanbul, Turkey

SIstanbul Bilgi University, Department of Radiation Oncology, Sisli, 34060, Istanbul, Turkiye

Nasal lymphoma is common in cats. The use of histopathology and immunohistochemistry techniques in the di-
agnosis of the disease is important for differential diagnosis. Besides surgical intervention, it has been reported
that combined chemotherapy and radiotherapy provide good results as a treatment protocol.

An 8-year-old, neutered, female, mixed-breed cat with the FIV test positivity was brought to the clinic with the
complaint of unilateral tear discharge. In the clinical examination, an invasive mass from the left buccal region of
the oral cavity to the orbital muscles was noticed and computed tomography was performed on the region. After
the patient’s general condition was improved preoperatively, the neoplastic mass was maximally removed with
the principle of debulking surgery, preserving the eyes and nerves. The removed mass was sent to the patholo-
gy laboratory for histopathological examination. For immunophenotyping and differential diagnosis, the tissue
sections were immunohistochemically labeled with CD3, CD20, CD79a, CD30 and TdT, Melan A, and cytokeratin
antibodies. Following the histopathological diagnosis, the patient received a supportive treatment for FIV posi-
tivity as a treatment protocol, as well as metronomic chemotherapy protocol and radiotherapy.

Computed tomography revealed a 4.5 x 3 x 3.5 cm mass within the masticator area, intraorbital fatty planes, nasal
and oral cavity extensions. In the precontrast series, a soft tissue lesion with peripheral weight enhancement was
observed, which was thought to have a low nucleocytoplasmic ratio due to isodense with the surrounding muscle
plans in the precontrast series. Histopathologically, the case exhibiting round cell malignant tumor character
was observed widely positive with CD3 and partially positive with CD30 by immunohistochemical methods. The
case was found to be compatible with high-grade lymphoma differentiated into T-cell lymphocytes. The tumoral
mass taken with the debulking approach was diagnosed as T-cell ymphoma after histopathological examination,
which is less common in cats. The fact that CD30 positivity was observed in T-cell lymphoma contributed to the
literature. Although the surgical approach of the region is difficult and the patient has severe FIV-positive leuko-
penia, conventional chemotherapy was not applied, but a 200-day remission was achieved with radiotherapy and
metronomic chemotherapy. The controls and metronomic chemotherapy of the patient are still ongoing.

Keywords: CD30, cat, debulking, nasal, lymphoma
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P-05
Bir Kopekte Osteomiyelite Bagl Non-Union Olgusu Ve Sagiltimi

Fati QOTI™, Sencer UYGUR', Atilla DOGAN', Merve YILDIZ', Ali BUMIN’
"Ankara Universitesi, Veteriner Fakiiltesi, Cerrahi Anabilim Dall, Ankara, Tiirkiye

“gotifati@gmail.com

Giris: Osteomiyelit, genellikle enfeksiydz nedene bagli olarak kemikte meydana gelen yangisal bir durumdur.
Travma sonrasi osteomiyelit, travma sirasinda veya operasyon sirasinda kemigin dogrudan kontaminasyonundan
kaynaklanmaktadir. Tedavi edilmeyen osteomiyelitler non-unionla sonuglanabilmektedir. Bu olgu sunumunda os-
teomiyelite bagh sekillenen non-union ve sagaltimi bildirildi.

Gereg ve Yontem: Galisma materyalini Ankara Universitesi Veteriner Fakiiltesi Cerrahi Anabilim Dali'na getirilen
bes aylik, 20 kg agirh§inda, disi melez bir kopek olusturdu. Yapilan muayene ve radyografik degerlendirmeler
sonucu osteomiyelit ve buna bagli hipetrofik non-union tanisi konuldu. iki hafta siiren antibiyoterapi sonrasi
hasta non-union revizyon operasyonuna alindi. Operasyonda non-union lezyonlar uzaklastirildi, kemikteki kan
dolasimini artirmak amaci ile tibianin aksiyal diizlemine dogru tiineller agildi. Kemik defekti ipsilateral ala ossis
iliumdan alinan otolog kortikokanselloz kemik grefti ile dolduruldu. Kirik hatti polimetil metakrilat kullanilarak
yapilan tip 2 linear eksternal fiksator ile sabitlendi.

Bulgular: Operasyondan 60 giin sonra yapilan radyografik kontrollerde yeterli kallus olusumu saptandi ve eks-
ternal fiksator uzaklastinldi. Hasta operasyon sonrasi yedi giin gerceklestirilen hareket kisitlamasinin ardindan
eksternal fiksator gikarilana kadar gegen siirede ilgili ekstremitesini aktif olarak kullandi. Onuncu ay yapilan
radyografik kontrollerde kemigin kirik iyilesmesinin son agsamasi olan remodeling doneminde oldugu goriildii.

Tartigma ve Sonug: Osteomiyelite bagl sekillenen non-union sagaltiminda, antibiyoterapi sonrasi otolog kortiko-
kanselloz kemik grefti kullanimi ve tip 2 linear eksternal fiksasyon yontemi bu olguda basarili sonug vermistir.

A Case and Treatment of Nonunion Due to Osteomyelity in A Dog
Fati QOTI", Sencer UYGUR!, Atilla DOGAN', Merve YILDIZ?, Ali BUMIN'
" Ankara University, Faculty of Veterinary Medicine, Department of Surgery, Ankara, Turkey

“gotifati@gmail.com

Introduction: Osteomyelitis, an inflammatory condition of the bone, is usually considered to be an infectious
process caused by an infectious agent. Post-traumatic osteomyelitis results from direct contamination of the
bone, either at the time of trauma or at the time of surgery. Untreated osteomyelitis can result in non-union. In
this case, a case description and treatment of a dog who developed nonunion due to osteomyelitis after surgery
was reported.

Material and Methods: The study material consisted of a 5-month-old, weighing 20 kg, female crossbreed dog
brought to Ankara University Faculty of Veterinary Department of Surgery. As a result of the examination and
radiographic evaluations, a diagnosis of osteomyelitis and related hypertrophic non-union was made. After two
weeks of antibiotherapy, the patient underwent a non-union revision operation. In the operation, non-union lesi-
ons were removed, tunnels were opened towards the axial plane of the tibia in order to increase blood circulation
in the bone. The bone defect was filled with an autologous corticocancellous bone graft from the ipsilateral ala
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ossis ilium. The fracture line was fixed with a type 2 linear external fixator using polymethyl methacrylate.

Findings: Adequate callus formation was detected in the radiographic controls performed 60 days after the ope-
ration and the external fixator was removed. The patient actively used the relevant extremity during the period
until the external fixator was removed after the movement restriction was performed for seven days after the
operation. In the radiographic controls performed at the tenth month, it was observed that the bone was in the
remodeling period, which is the last stage of fracture healing.

Discussion and Conclusion: The use of autologous corticocancellous bone graft and type 2 linear external fixa-
tion method after antibiotic therapy in non-union treatment caused by osteomyelitis gave successful results in
this case.
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P-06
Alti Kedide ilium Kingi Olgusu Ve Kilitli Plak ile Sagaltimi

Merve YILDIZ*, Fati QOTI', Atilla DOGAN', Sencer UYGUR', Ali BUMIN’

'Ankara Universitesi, Veteriner Fakiiltesi, Cerrahi Anabilim Dali, Ankara, Tiirkiye

Girig: ilium kiriklarinda en yaygin kullanilan lateral plak osteosentez yonteminde siklikla vidalarin gevsemesi,
pelvik kanal daralmasi gibi komplikasyonlar goriilmektedir. Yapilan giincel galigmalar Kkilitli plak kullanimt ile bu
komplikasyonlarda ciddi azalmalar oldugunu desteklemektedir. Bu olgu sunumu ile tamami kilitli plak kullanilan
alti hastada, postoperatif komplikasyonlarin goriilmedigi bildirilmektedir.

Gereg ve Yontem: Calisma materyalini Ankara Universitesi Veteriner Fakiiltesi Cerrahi Anabilim Dalina getirilen
1-4 yaslan araliindaki bes disi, bir erkek kedi olusturmaktadir. Olgularin timiinde 2.3 mm'lik kilitli mini titanyum
plaklar kullanildi. Alti hastadan yalnizca ikisinde kullanilan plak intraoperatif olarak yaklasik 10° konturlandi. Bir
hastada es zamanl bulunan sakroiliak luksasyon 2.3 mm'lik kortikal vida ile fikse edildi.

Bulgular: Hastalara postoperatif 10. giinden sonra herhangi bir hareket kisitlamasi yapilmadi. 10. ve 24. giinlerde
yapilan radyografik incelemelerde herhangi bir komplikasyonla karsilagilmadi.

Tartigma ve Sonug: Postoperatif kontrollerde higbir olguda vida gevsemesine dair bulguya rastlanmadi. Hastala-
rin tamami herhangi bir komplikasyon goriilmeden iyilesti.

llium Fracture In Six Cats And Osteosynthesis With Locking Plate

Merve YILDIZ?, Fati QOTI", Atilla DOGAN', Sencer UYGUR', Ali BUMIN'

'Ankara University, Faculty of Veterinary Medicine, Department of Surgery, Ankara, Turkey

Introduction: Complications such as screw loosening and narrowing of the pelvic canal are frequently seen in the
lateral plate osteosynthesis method, which is the most commonly used method in ilium fractures. In this method
complications such as screw loosening and narrowing of the pelvic canal are observed after the operation. Re-
cent studies support that there are serious reductions in these complications with the use of locking plates. In
this case presentation, it is reported that post-operative complications were not observed in six patients, all of
whom used locking plates.

Material and Methods: The study material consists of five female and one male cats, aged 1-4 years, brought to
Ankara University, Faculty of Veterinary Medicine, Department of Surgery. 2.3 mm locking mini titanium plates
were used in all operations. The plate used in only two of the six cats was contoured approximately 10° intraope-
ratively. The concurrent sacroiliac luxation in one patient was fixed with a 2.3 mm cortical screw.

Findings: No movement restriction was applied to the patients after the post-op 10th day. No complications were
encountered in the radiographic examinations performed on the 10th and 24th days.

Discussion and Conclusion: No evidence of screw loosening was found in the cases on the postoperative cont-
rols. All cats recovered without any complications.
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P-07
Bir British Shorthair Kedide HCM Fenotip ile iligkili Yalanci Tendon (False Tendon)

Beyza PAMUK SEN!, Ahmet Serkan KARA', Ekrem Cagatay COLAKOGLUK Aslan KALINBACAK
'Ankara Universitesi Veteriner Fakiiltesi Hayvan Hastanesi, i¢ Hastaliklari Klinigi, Ankara Tiirkiye

Beyza Pamuk Sen, Mail: pamuksen22@gmail.com, Tel: 0505 155 72 92

Giris: Kardiyomyopatiler kedilerde en yaygin teshis edilen ve gesitli fenotiplerde ortaya gikan kalp hastaliklarin-
dandir. Bu kalp hastaliklari arasinda papillar kaslar ve ventrikiiler duvarlarin konsentrik hipertrofisiyle karakterize
hipertrofik kardiyomyopati fenotipi ile siklikla karsilagiimaktadir. False tendonlar ise sol ventrikiildeki ip benzeri
yapilardir ve sol ventrikiil iginde fokal kalinlagmaya neden olmaktadirlar. Bu olgu sunumu ile false tendonlarin
da goriintiilendigi hipertrofik kardiyomyopati bulunan bir kedide tani ve sagaltima yonelik siire¢ sunulmaktadir.

Gereg ve Yontem: Ug yash disi British Shorthair irki kedi Ankara Universitesi Veteriner Fakiiltesi Hayvan Hastane-
si i¢ Hastaliklari Klinigine; erken yorulma, oksiiriik ve solunum giigliigii sikayetleriyle getirildi.

Bulgular: Fiziksel muayenede viicut isisi normal olarak olgiildii. Anamnezle de ilintili olarak giiriiltiili solunum,
traheal duyarlilik artisi ve hareket etmede isteksizlik gozlendi. Kardiyak oskiiltasyonda gallop ritm belirlendi.
Ekokardiyografik muayenede sol ventrikiiliin serbest duvarinda kalinlagsma (LVFWd >6 mm) ve sistolik anterior
hareket nedenli aort ve mitral yetmezlik dikkat gekti. Ayrica; ventrikiiler septum boyunca ve posteromedial papil-
lar kastan ventrikiiler septuma uzunan tip 1 false tendonlar gozlendi. Sagaltimda; atenolol 50 mg (1/4 tablet, PO,
q 12 saat) ve asetil salisilik asit (40 mg/kedi, PO, q 72 saat) regete edildi.

Tartigma ve Sonug: Bu olgu sunumu ile; kalp hastaliklarina yatkin kedilerde hipertrofik kardiyomyopatiye eslik
edebilecek false tendon varliginin da g6z oniinde bulundurulmasi gerektigi sonucuna varildi.

Anahtar Kelimeler: Hipertrofik kardiyomyopati, yalanci tendon, British shorthair, ekokardiyografi.

False Tendon Associated with HCM Phenotype in a British Shorthair Cat
Beyza PAMUK SEN!, Ahmet Serkan KARA', Ekrem Cagatay COLAKOGLU', Aslan KALINBACAK'

'Ankara University Animal Hospital of Veterinary Faculty, Clinic for Internal Medicine, Ankara TURKEY

Introduction: Cardiomyopathies with various phenotypes are one of the most common heart diseases in cats.

Hypertrophic cardiomyopathy phenotype characterized by consentric hypertrophy of papillary muscles and vent-
ricular walls is frequently encountered. False tendons causing focal thickening are band-like structures in left
ventricle. This case report reflects the process of diagnosis and treatment in a cat with hypertrophic cardiomy-
pathy and concurrent false tendons.

Material and Method: Three year-old female British Shorthair cat referred to Animal Hospital of Ankara University
Faculty of Veterinary Medicine with the complaints of exercise intolerance, coughing and dyspnea.

Results: Body temperature was normal in physical examination. Noisy breathing, increased tracheal sensitivity
and reluctance to move were remarkable. Gallop rhythm was detected in cardiac osculation. Echocardiographic
examination revealed thickening of the left ventricle free wall (LVFWd >6 mm), aortic and mitral insufficiency as-
sociated with systolic anterior movement. In addition, type | false tendons from posteromedial papillary muscle

282



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

to interventricular septum were also observed. Atenolol 50 mg (1/4 tablet, PO, q 12 hours) and acetyl salicylic
acid (40 mg/cat, PO, q 72 hours) were prescribed

Discussion and Conclusion: This case report presented here reflects that veterinary physicians should also con-
sider the presence of false tendons concurrent with hypertrophic cardiomyopathy in cats.

Keywords: Hypertrophic cardiomyopathy, false tendon, british shorthair cat, echocardiography.
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P-08

Bir Kopekte Diisiik Dereceli Mast Hiicreli Tiimoriin Elektrokemoterapi ile Sagaltimi: Olgu Sunumu

Siimeyye TOYGA!, Hazal 0ZTURK GURGEN?, Evrim EGEDEN?, Ozlem CALP?, Funda YILDIRIM?

listanbul Universitesi-Cerrahpasa, Veteriner Fakiiltesi, Lisansiistii Egitim Enstitiisii, Patoloji Anabilim Dal,
Biiyiikcekmece, 34500, istanbul, Tiirkiye

%istanbul Universitesi-Cerrahpasa Veteriner Fakiiltesi, Patoloji Anabilim Dali, Biiyiikcekmece, 34500 istanbul,
Tiirkiye

3Ada Veteriner Poliklinigi, Besiktas, 34330 istanbul, Tiirkiye

Mast hiicreli timorler kopeklerde tiim deri tiimorlerinin %7-21"ini ve tiim kutanoz malignitelerin %11-27'sini olustu-
rarak en sik teshis edilen ve niiks oraninin yiiksek oldugu dermatolojik neoplazmalar arasindadir. Son zamanlarda
elektrik alan ve antikanser ilaglarin kombinasyonu olan elektrokemoterapinin kopek mast hiicre timorlerinde
kismi ve tam remisyon gosterdigi bildirilmektedir.

9 yasli, disi Yorkshire Terrier irki bir kopek sag hipokondriak bolge yerlesimli deri alti neoplazi siipheli kitlesi ile
klinige getirildi. Deri alti kitleden ince igne aspirasyon biyopsi teknigi kullanilarak alinan aspiratlardan frotiler
hazirlandi ve May-Griinwald & Giemsa ile boyandi. Sitopatolojik bulgular neticesinde olguya elektrokemotera-
pi uygulamasi yapildi. Tedavi protokoliinde genel anestezi (propofol ile indiiksiyon, izofluran ile idame) altinda
elektrokemoterapi uygulandi. Perioperatif ve postoperatif olarak analjezi meloksikam 0,2 mg/kg dozunda kulla-
nildi. Neoplazik kitleye sisplatin 1 ml enjekte edildi. 1300 V/cm, 8 darbe, 100 s ve 1 Hz elektrik darbeleri bifazik
olarak gelik plaka elektrot kullanilarak tek seansta verildi.

Sitolojik incelemede mast hiicrelerinin tipik morfolojisi ve yogun graniiler yapisi tespit edildi ve olguya disiik
dereceli mast hiicre tiimorii tanisi konuldu. Uygulanan elektrokemoterapi sonrasinda olguda, lokal olarak ilk hafta
tlimoriin rezoliisyonu fark edildi, takip eden 2-4 hafta iginde yiizeysel kabuklanma ve deri dokusunda tam iyiles-
me izlendi.

Sonug olarak, bu olgu sunumunda diisiik dereceli mast hiicreli tiimdrlerde anatomik konumlarina bagl olarak
yaklasim giicliigii cekilen durumlarda veya ekstremitelerde ampiitasyon segenegine gerek kalmadan ve konvan-
siyonel kemoterapi kullanilmadan elektrokemoterapi ile etkili bir sekilde tedavi yonteminin miimkiin oldugu gos-
terildi.

Anahtar Kelimeler: Elektrokemoterapi, mast hiicreli timor, sitoloji

Electrochemotherapy Treatment of Low-Grade Mast Cell Tumor in a Dog: A Case Report
Sumeyye TOYGA', Hazal OZTURK GURGEN?, Evrim EGEDENS?, Ozlem CALP?, Funda YILDIRIM?

'Istanbul University-Cerrahpasa, Faculty of Veterinary Medicine, Graduate School of Education, Department of
Pathology, Biiyiikgekmece, 34500, Istanbul, Turkey

?|stanbul University-Cerrahpasa Faculty of Veterinary Medicine, Department of Pathology, Biiyiikgekmece, 34500
Istanbul, Turkey

$Ada Veterinary Clinic, Besiktas, 34330 Istanbul, Turkey

Mast cell tumors constitute 7-21% of all skin tumors and 11-27% of all cutaneous malignancies in dogs and are
among the most frequently diagnosed dermatological neoplasms with a high recurrence rate. Recently, it has
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been reported that electrochemotherapy, which is a combination of electric field and anticancer drugs, shows
partial or complete remission in canine mast cell tumors.

A 9-year-old female Yorkshire Terrier dog was brought to the clinic with a subcutaneous mass suspected of
neoplasia located in the right hypochondriacal region. Smears were prepared from the aspirates taken from the
mass using the fine needle aspiration biopsy technique and stained with May-Griinwald & Giemsa. According to
the cytopathological findings, electrochemotherapy was applied to the patient. In the treatment protocol, elec-
trochemotherapy was applied under general anesthesia (induction with propofol, maintenance with isoflurane).
Perioperative and postoperative analgesia meloxicam was used at a dose of 0.2mg/kg. 1 ml of cisplatin was
injected into the neoplastic mass. 1300 V/cm, 8 pulses, 100 s and 1 Hz electrical pulses were given biphasically
using a steel plate electrode in a single session.

Cytological examination revealed typical morphology and dense granular structure of mast cells, so the case
was diagnosed as a low-grade mast cell tumor. After the electrochemotherapy was applied, local resolution of
the tumor was noticed in the first week, and superficial crusting and complete healing of the skin tissue were
observed in the following 2-4 weeks.

In conclusion, in this case report, it was demonstrated that effective treatment with electrochemotherapy is pos-
sible in mast cell tumors in cases where approach is difficult due to their anatomical location or without the need
for amputation and conventional chemotherapy in the extremities.

Keywords: Electrochemotherapy, mast cell tumor, cytology
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P-09
Bir Kedide Uretra Rupturu Olgusu Ve Sagaltimi

Zeynep SEMERCI™, Burak Han KARAAGAG', Gizem OZTURKﬂAhmet 0ZAK'

0ndokuz Mayis Universitesi, Veteriner Fakiiltesi, Cerrahi Anabilim Dali, Samsun, Tiirkiye

Girig: Uretra yaralanmalan kiigiik hayvanlarda pelvis kiriklari, motorlu arag kazalari, iiretral taslar, ategli silah
yaralanmasi, i1sirik yaralari ve iiretral kateterizasyona bagli sekillenebilir. Travmatik iiretral yaralanmalarin tedavi-
sinde gegici Uriner diversiyon, kalici iriner diversiyon ve primer onarim yontemleri tanimlanmistir. Bu olgu sunu-
mu ile iiretra rupturunun primer onariminin bildirilmesi amaclandi.

Gereg ve Yontem: Bu olgu sunumunun materyalini; Ondokuz Mayis Universitesi, Veteriner Fakiiltesi Egitim Uygu-
lama ve Arastirma Hastanesi Cerrahi Anabilim Dalina getirilen bir yash, erkek, melez irk kedi olusturdu. Yapilan
fiziksel ve radyografik dederlendirmeler sonucu iiretra rupturu tanisi konuldu. Deneysel laparotomi operasyo-
nunda pubik osteotomi yapildi ve iiretradaki hasarin tespiti igin steril %0,9 izotonik NaCl soliisyonu ile rifamisin
karisimi idrar kesesi icerisine verildi. Uretral ruptur belirlenip, 5.0 monofilament emilebilir iplik kullanilarak basit
ayn dikislerle dikildi. Pubis, serklaj teli ile birlestirildi ve abdomen kapatildi. Postoperatif 5. giinde abdominal
distansiyon, dikis hattinda idrar sizintisi ve dikiglerde agilma goriildi. Nekrotik dokular ve pubise uygulanan
serklaj teli uzaklastirihp, intraperitoneal dren uygulandi. Postoperatif 4. giinde intraperitoneal dren ¢ikarildi ve
laparotomi hattindaki dikiglerde tekrar agilma oldugu goriiliip sekonder iyilegsmeye birakild.

Bulgular: Uretranin primer onarimindan bes giin sonra dikis hattinda idrar sizintisi oldugu gériildii. idrar sizintisinin
postoperatif donemde uzaklastiriimasi igin intraperitoneal dren uygulandi. Preoperatif hematolojik muayenede
Iokositoz, notrofili ve BUN degerinde artis mevcutken, tedavi sonrasi hemogram ve serum biyokimyasal degerler
referans araligi icerisindeydi.

Tartigma ve Sonug: Bu olguda, liretra rupturu igin uygulanan iretranin primer onarimi, iiretra kateterizasyonu ve
intraperitoneal dren uygulamasi basarili sonug vermistir.

A Case and Treatment of Rupture of The Urethra in A Cat
Zeynep SEMERCI", Burak Han KARAAGAG', Gizem OZTURK' Ahmet OZAK'

' Ondokuz Mayis University, Faculty of Veterinary Medicine, Department of Surgery, Samsun, Turkey

Introduction: Urethral injuries can be caused by pelvic fractures, motor vehicle accidents, urethral calculus, guns-
hot wounds, bite wounds and urethral catheterization in small animals. Temporary urinary diversion, permanent
urinary diversion and primary repair methods have been described as a treatment of traumatic urethral injuries.
This case report was aimed to report the primary repair of urethral rupture.

Material and Methods: The material of this case report; a one-year-old, male, mixed breed cat was brought to
Ondokuz Mayis University, Faculty of Veterinary Medicine, Training, Practice and Research Hospital, Department
of Surgery. A diagnosis of urethral rupture was made as a result of physical and radiographic evaluations. In the
experimental laparotomy operation, pubic osteotomy was performed and a mixture of a sterile 0.9% isotonic
NaCl solution and rifamycin was injected into the urinary bladder to detect the damage in the urethra. The urethral
rupture was identified and sutured with a simple interrupted suture using 5.0 monofilament absorbable suture.
The pubis was fixed with a cerclage wire and the abdomen was closed. On the 5th postoperative day; abdominal
distension, urine leakage at the suture line and wound dehiscence were observed. Necrotic tissues and cerclage
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wire applied to the pubis were removed and an intraperitoneal drain was applied. On the 4th postoperative day,
the intraperitoneal drain was removed and wound dehiscence on the laparotomy line was observed again, and it
was left to secondary healing.

Findings: Urine leakage was observed at the suture line five days after the primary repair of the urethra. An intra-
peritoneal drain was applied to remove urine leakage in the postoperative period. Although there was an increase
in BUN value, leukocytosis and neutrophilia in the preoperative hematological examination; post-treatment he-
mogram and serum biochemical values were within the reference range.

Discussion and Conclusion: In this case, primary repair of the urethra, urethral catheterization and intraperitoneal
drain application for urethral rupture were achieved a successful outcome.
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P-10

Bir Kedide Ovariohisterektomi Komplikasyonu Olarak Unilateral Urinom

Sefer KUGUKER', Mahir KAYA?
' Antlara Hayvan Hastanesi, ANTALYA

2 Akdeniz Universitesi, Saglik Hizmetleri MYO, Tibbi Gériintiileme Programi, Antalya

Bu olgu sunumunda 2,5 yasli, melez, disi kedide ovariohisterektomi komplikasyonu olarak gelisen unilateral iiri-
nomun tanisi ve cerrahi tedavisi konu edildi. Ovariohisterektomi yapildiktan 1 hafta sonra Antlara Hayvan Hasta-
nesine igtah kaybi, su aliminda isteksizlik, az miktarda ve sik idrara ¢ikma, dehidrasyon, abdominal palpasyonda
hassasiyet sikayetleri ile ilk kez getirilen hasta hayvanda sol sublumbal kitle palpasyonla belirlendi. Ultrasonog-
rafik (US) incelemede pubisten sol bobregdin kaudaline kadar uzanan, ici sivi dolu, diizensiz ve kalin geperli kistik
yapi belirlendi. Bog oldugu i¢in goriintiilenemeyen mesane, tekrarlanan US incelemede bu kistik yapinin hemen
saginda asgari dolgunlukta goriintiilendi. Sol bobrek, boyutu artmis olarak ve orta siddette pelvis renalis dilatas-
yonu ile goriintiilendi. Sag bobrek boyutu, kontiirii ve goriintiisii normaldi. Urinoma tanisini kesinlestirmek igin
yapilan ekskretuvar urografide (EU) sag bobrege gore sol bdbregin nefrogram ve pyelogram fazlarinda belirgin
gecikme, bu bobrek boyutunda artis izlendi. Diiz radyogramda yumusak doku opasitesinde olan dig kontiirii belli
belirsiz farkedilebilen kistin yapinin EU'nin ilk radyogramlarinda hizla opaklasarak belirginlestigi izlendi. Sol iire-
ter, diizgiin yapida ve anatomik seyrindeydi. Hasta sahibinin onami alinarak planlanan cerrahi tedavi unilateral
nefrektomi ve kistik yapinin omentalizasyonu ile tamamlandi. Postoperatif siiregte herhangi bir komplikasyon ile
karsilagiimadi. Ovairohisterektomi sonrasi belirtilen klinik bulgularin belirlenmesi, tirinomayi diistindtirmelidir.
Kesin tani igin US ve EU yapilmaldir.

Anahtar Kelimeler: Urinoma, ovariohisterektomi, ekskretuvar urografi, kedi

Unilateral Urinom As A Complication of Ovariohysterectomy in A Cat
Sefer KUGUKER', Mahir KAYA?
Antlara Animal Hospital, ANTALYA

2Akdeniz University, Vocational School of Health Services, Medical Imaging Program, Antalya

In this case report, the diagnosis and surgical treatment of unilateral urinoma, which developed as a complication
of ovariohysterectomy in a 2.5-years-old crossbred female cat, was discussed. One week after ovariohysterecto-
my, the patient was brought to AntLara Animal Hospital for the first time with complaints of anorexia, reluctance
to take water, oliguria, pollakiuria, dehydration, and tenderness on abdominal palpation. A left sublumbal mass
was detected by palpation. Ultrasonographic (US) examination revealed a fluid-filled, irregular and thick-walled
cystic structure, extending from the pubis to the caudal of the left kidney. The bladder, which could not be exam-
ined due to being empty, could get examined with minimal fullness just to the right of this cystic structure on a
repeated US examination. The left kidney was viewed with increased size and moderate pelvic renalis dilatation.
The size, contour and appearance of the right kidney were normal. In the Excretory Urography (EU) performed to
confirm the diagnosis of urinoma, a significant delay in the nephrogram and pyelogram phases of the left kidney
compared to the right kidney, and an increase in the size of this kidney were observed. In regular radiogram it
has been observed that the soft tissue opacity cyst which, the outer contour is barely noticeable became rapidly
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opaque in the first radiograms of the EU. The left ureter was in a smooth structure and anatomical course. With
the consent of the patient’s guardian, surgical treatment was completed with unilateral nephrectomy and omen-
talization of the cystic structure. No complications were encountered in the postoperative period. Determination
of clinical findings after the ovairohisterectomy should suggest urinoma. US and EU should be performed for
definitive diagnosis.

Keywords: Urinoma, ovariohysterectomy, excretory urography, cat,
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P-11

Pomeranian Irki Kopekte Distal Radius Kirigi Olgusu Ve Transartikiiler Eksternal Fiksasyon ile Sagaltimi

Sencer UYGUR™, Fati QOTI", Atilla DOGAN', Merve YILDIZ', Ali BUMIN'

"Ankara Universitesi, Veteriner Fakiiltesi, Cerrahi Anabilim Dali, Ankara, Tiirkiye

Girig: Minyatiir irklarda siklikla goriilen radius ve ulna kiriklarinin ge¢ kaynama veya kaynamama komplikas-
yonu, biiyiik irk kopeklere gore daha fazla goriilmektedir. Bunun sebepleri biyomekanik ve vaskiiler nedenlere
dayandinimaktadir. Yapilan ¢alismalar distal radius kiriklarinda eksternal fiksasyon ve plak osteosentez yontem-
leri ile basarili sonuglar alindi§ini, bandaj ve intramedullar pin yontemlerinin ise %80’nin iizerinde komplikasyona
yol acti§ini gostermektedir. Bu poster sunumunda, kapali rediiksiyon ve transartikiiler eksternal fiksasyon yon-
teminin sonuglar bildirilmektedir.

Gereg ve Yontem: Calisma materyalini Ankara Universitesi Veteriner Fakiiltesi Cerrahi Anabilim Dalina getirilen
dort aylik, 1,5 kg agirliginda, pomeranian irki disi bir kopek olusturdu. Yapilan radyografik degerlendirmeler sonu-
cu sag radius distal salter-harris tip 1 kingi tanisi konuldu. Kingin kapali rediiksiyonunun ardindan dort adet 40
mm ¢apli sirkiiler halkalardan hazirlanan eksternal konfigiirasyonu hastaya transartikiiler olarak uygulandi. Tiim
halkalardan 0.8 mm ¢apl kirschner telleri perkutan olarak uygulandi. Hastanin radio-karpal ekleminde 10 derece
hiperekstensiyon olusturmak icin konfiglirasyonun orta iki halka arasinda yer alan baglanti rodlarina 10 derece
aci verildi.

Bulgular: Hasta ilk ii¢ giinlik hareket kisitlamasinin ardindan fiksator cikarilana kadar gegen siirede ilgili
ekstremitesini aktif olarak kullandi. Operasyondan 28 giin sonra konfigiirasyon uzaklastirildi.

Tartigma ve Sonug: Minyatiir irklarda sekillenen epifiz kiriklarinin sagaltiminda tanimlanan eksternal fiksasyon
yontemi, bu olguda basarili sonug vermistir.

Distal Radius Fracture in A Pomeranian Dog and Its Treatment with Transarticular External Fixation
Sencer UYGUR™, Fati QOTI", Atilla DOGAN?, Merve YILDIZ", Ali BUMIN’

"Ankara University, Faculty of Veterinary Medicine, Department of Surgery, Ankara, Turkey

Introduction: The radius and ulna fractures, which are frequently seen in miniature breeds, have a higher inciden-
ce of delayed union or nonunion complications compared to large breed dogs. The reasons for this are based
on biomechanical and vascular causes. Studies show that successful results are obtained with external fixation
and plate osteosynthesis methods for distal radius fractures, while bandage and intramedullary pin methods
cause complications over 80%. In this poster presentation, the results of the closed reduction and transarticular
external fixation method are reported.

Material and Methods: The study material consisted of a four month old, female pomeranian dog, weighing 1,5
kg, brought to Ankara University, Faculty of Veterinary, Department of Surgery. After the radiographic evaluations,
a diagnosis of right radius distal salter-harris type 1 fracture was made. After closed reduction of the fracture,
the external configuration prepared from four pieces of 40 mm diameter circular rings was applied to the patient
transarticularly. Kirschner wires with a diameter of 0.8 mm were applied percutaneously from all rings. The
connecting rods, located between the middle two rings of the configuration, was angled 10 degrees to create
hyperextension with 10 degrees in the patient’s radiocarpal joint.

Findings: After the first three days of movement restriction, the patient actively used the relevant extremity until
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the fixator was removed. Adequate callus formation was detected in the controls performed 28 days after the
operation and the configuration was removed.

Discussion and Conclusion: The external fixation method defined in the treatment of epiphyseal fractures in
miniature breeds gave successful results in this case.
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P-12

Alman Goban Kopegi Popiilasyonunda 24 Saat Holter ile Belirlenen Ailesel Ventrikiiler Tasikardi

*Ekrem Cagatay COLAKOGLU, *Kadir SEVIM

*Ankara Universitesi Veteriner Fakiiltesi Hayvan Hastanesi i¢ Hastaliklari Klinigi, Ankara, Tiirkiye

Girig: Ailesel ventrikiiler tasikardi predispozisyonu ve ani 6lim gen¢ Alman Goban kopeklerinde bildirilmektedir.

Gereg ve Yontem: Ayni aileden olan iki Alman Coban Kopegi herhangi bir bulgu gostermeksizin 6li bulunmustur.
Bunun iizerine asemptomatik 4 kardes Alman Coban Kopegi saglik kontroltine alinmistir.

Bulgular: Sunulan olgu serisinde, ayni aileden olan kardes 4 Alman Coban Képeginin kardiyolojik muayenelerinde
patoloji ile karsilagilmadi. Kan analizleri, klinik EKG ve ekokardiyografik degerlendirmeleri referans sinirlarda olan
kopeklerin 24 saat holter kaydinda ventrikiiler tagikardi epizodlari belirlendi. Atenolol ile tedaviye alinan hastala-
rin kontrol holterlerinde tasikardi verisi kaydedilmedi.

Tartigma ve Sonug: Alman Coban Kopeklerindeki ani 6lim olgularinda; ekokardiyografik muayenelerde yapisal
sorun belirlenmese de, olasi 6liim nedenleri arasinda mutlaka ailesel ventrikiiler tasikardi diisiiniilmeli ve 24 saat
holter kaydi degerlendirilmelidir.

Anahtar Kelimeler: Aiman Coban Kopegi, Ventrikiiler Tasikardi

Familial Ventricular Tachycardia Recorded by 24 hour Holter Monitoring in German Shepherd Dog

*Ekrem Cagatay COLAKOGLU, *Kadir SEVIM

*Ankara Universitesi Veteriner Fakiiltesi Hayvan Hastanesi i¢ Hastaliklari Klinigi, Ankara, Tiirkiye

Indroduction: Familial ventricular tachycardia and sudden death are reported in young German shepherd dogs.
Material and Methods: Two German shepherd dogs in the same family had a sudden death without any signs.

Results: This case series revealed any pathological signs in clinical examination of four German shepherd dogs
in the same family. While the evaluation of blood analyses, clinical ECG and echocardiography were within refe-
rence ranges, 24 hour Holter records revealed episodes of ventricular tachycardia. Any data concerning tachycar-
dia in dogs using atenolol treatment were observed in follow up holter records.

Discussion and Results: Although no structural defects were defined in echocardiographic exams, familial vent-
ricular tachycardia determined by 24 hour holter monitoring in cases of sudden death in German shepherd dogs
should be considered for possible causes of sudden death.

Keywords: German shepherd dog, ventricular tachycardia
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P-13
Kedilerin Nadir Konjenital Defektleri: Fallot Tetralojisi ve Endokardiyal Yastik Defekti

Berna GUR?, Ekrem Gagatay COLAKOGLUK Aslan KALINBACAK'

'Ankara Universitesi Veteriner Fakiiltesi Hayvan Hastanesi, i¢ Hastaliklari Klinigi, Ankara Tiirkiye

Giris:Yastik defektleri; ostium primum atriyal septal defekt, ortak atriyoventrikiiler kapak ve posteriyor ventrikiiler
septumun degisik derecelerdeki defekti ile karakterize dogmasal kalp hastali§idir. Fallot tetralojisi (ToF) ise; pul-
moner stenoz, sag ventrikiiler hipertrofi, ventrikiiler septal defekt ve yer degistirmis aortu kapsamaktadir.

Gereg ve Yontem: Sirasiyla 2,5 yasli ve 5 aylik yasl iki disi tekir kedi, Hayvan Hastanemiz i¢ Hastaliklar Klinigine
solunum gii¢liigii ve bayilma sikayetleriyle getirildi. Hastalarin fiziksel muayeneleri ve ekokardiyografik degerlen-
dirmeleri yapildi.

Bulgular: Olgu 1. Fiziksel muayenede; strese duyarlihginin gok fazla oldugu ve agik agiz solunum goriildii. Kardi-
yak oskiiltasyonda bilateral devamli iifiiriim tespit edildi. Ates 37°C olgiildi. Ekokardiyografik degerlendirmede;
pleural efiizyon iliskili kardiyak tamponad yani sira, IVS (interventrikiiler septum) proksimali ve IAS (interatrial
septum) distalinin olusmadigi goriildii. Oral alimi iyi olan hastaya; Furosemid 40 mg tablet (1-2 mg/kg, PO, q 12
sa), Lisinopril 5 mg tablet (0,5 mg/kg, PO q24 sa), Asetil salisilik asit 100 mg tablet (40 mg/kedi PO, q72 sa) re-
cete edildi. 2 ay sonra yapilan kontrollerde hastanin ilk durumuna gore daha stabil oldugu belirlendi.

Olgu 2. Hastanin fiziksel muayenesinde solunum giigliigii dogrulandi. Kardiyak oskiiltasyonda sol sistolik devam-
i iifiirlim belirlendi. Ekokardiyografik degerlendirmede; ventrikiiler septal defekt (soldan saga), pulmoner stenoz
(P Vmax: 2,5 m/sn), sag ventrikiiler hipertrofi ve yer degistirmis aorta tespit edildi. Oral alimi iyi durumda olan
hastaya; Furosemid 40 mg tablet (1-2 mg/kg, PO, q 12 sa) ve Lisinopril 5 mg tablet (0,5 mg/kg, PO q24 sa) regete
edildi. Hastanin 2 hafta sonra 6lii bulundugu bilgisi alind.

Tartisma ve Sonug: Solunum giicliigii ile getirilen kedilerin klinik muayenesinde nadir goriilen dogmasal defekt-
lerin de yas gozetmeksizin hesaba katilmasi gerektigi vurgulandi, tani ve sagaltima yonelik siire¢ degerlendirildi.

Anahtar Kelimeler: Yastik defekti, fallot tetralojisi, kedi

Rare Congenital Defects of Cats: Tetralogy of Fallot and Endocardial Cushion Defect
Berna GUR?, Ekrem Gagatay GOLAKOGLU', Aslan KALINBACAK!

'Ankara University Animal Hospital of Veterinary Faculty, Clinic for Internal Medicine, Ankara TURKEY

Introduction: Endocardial cushion defect; characterized by ostium primum atrial septal defect, common atrio-
ventricular valve and various degrees of defects in posterior ventricular septum is a congenital heart disease.
Tetralogy of Fallot (ToF) includes the pulmonary stenosis, right ventricular hypertrophy, ventricular septal defect
and overriding aorta.

Materials and Methods: Two female mixed breed cats aged 2,5 years and 5 months old, respectively, were refer-
red to Internal Medicine Clinic of Animal Hospital with dyspnea and syncope. Physical exams and echocardiog-
raphic evaluations in cats were also performed.

Results: Case 1. Physical examination revealed, open-mouth respiraton and intolerance the stress. Continuous
murmurs and 37°C fever were remarkable. Echocardiographic evaluation showed cardiac tamponade associated
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with pleural effusion and absence of proximal IVS (interventricular septum) and distal IAS (interatrial septum).
The cat had also good oral intake. Furosemide 40 mg tablet (1-2 mg/kg, PO, g 12 hour ), Lisinopril 5 mg tablet
(0,5 mg/kg, PO q24 hour ), Acetyl salicylic acid 100 mg tablet (40 mg/cat PO, 72 hour ) have been prescribed.
Follow up controls after 2 months, cat was more stable.

Case 2. Dyspnea was confirmed with physical exam. Continuous left systolic murmur was remerkable. Echocar-
diographic evaluation revealed ventricular septal defect (left to right), pulmonary stenosis (P Vmax: 2,5 m/sec),
right ventricular hypertrophy and overriding aorta. Furosemide 40 mg tablets (1-2 mg/kg, PO, q 12 hour) and
Lisinopril 5 mg tablets (0,5 mg/kg, PO q24 hour) have been prescribed. Based on the owners’ information, the
cat was found dead 2 weeks later.

Discussion and Conclusion: The case report emphasis the rare congenital cardiac defects regardless of age in
clinical examination of cats referred with dyspnea.Report presented here also reflects the process of diagnosis
and treatment of the disease.

Keywords: Endocardial cushion defect, tetralogy of fallot, cat
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P-14

FIV Pozitif Bir Kedide Otodemodikozis Olgusu ve Oral Fluralaner Kullanimi

Miige Bircan AKKARTAL', Ali Evren HAYDARDEDEOGLU?
"Nova Veteriner Klinigi, Balikesir, Tiirkiye

2 Aksaray Universitesi Veteriner Fakiiltesi, i¢ Hastaliklari Anabilim Dali, Aksaray, Tiirkiye

Kisirlastiriimis disi, 2,5 yasl melez kedi yiiz bélgesinde kasinti, kizariklik, iki kulakta da kahverengi kir ve basini
sallama sikayetiyle klinigimize getirildi. Dermatolojik muayenede goz cevresi, burun ve ense bdlgesinde alopesi,
belirgin eritem ve papiiller mevcuttu. Hastanin sikayetleri dogrultusunda iki kulak kanalindan siiriintii ve deri
lezyonlarindan kazinti alinarak mikroskobik muayenesi yapildi. Tim numunelerde yetigskin Demodeks cati teshis
edildi. Alinan anamnezde hastanin herhangi bir immunsupresif ajana maruz kalmadigi ancak 1 yil éncesinde ya-
pilan kan tahlili sonucunda FIV teshisi konuldugu 6grenildi. Hastaya tam kan hiicresi sayimi, serum biyokimyasi
ek olarak FeLV ve FCoV testleri yapildi. Baska bir olumsuz veriye rastlanmadi.

Hastaya 28 mg/kg fluralaner oral dozda kullanildi, 30 giin sonra ayni dozda ikinci uygulama yapildi. Otitis externa
icin; 1 g'inda 3.500 IU Neomisin, 100.000 IU Nistatin, 1 mg Triamkinolon asetonid ve 10 mg Permetrin i¢eren
kulak pomadi giinde 1 sefer, 15 giin kullanildi. Bir ay sonrasinda klinik iyilesmeler gozlenirken 2.ayda alinan deri
ve kulak mikroskobik muayenelerinde demodeks’e rastlanmadi. Hastada higbir yan etki gozlenmezken, 1 yillik
siiregte niiks goriilmedi.

Paraziter deri hastaliklari kedi dermatolojisinin onemli bir parcasidir. Demodeks cati'ye bagl demodikoz
genellikle kedi immiin yetmezlik viriisii (FIV) enfeksiyonu da dahil olmak iizere altta yatan sistemik bir hastalikla
tetiklenir. Scott (1980), ii¢ tip kedi demodikozunu tanimistir; lokalize, generalize ve demodektik seriimindz otitis.
Generalize demodikozis nadirdir ve lezyonlar esas olarak bas bolgesinde bulunur. D.cati ile enfekte olmus kedi
vakalarinin yaklasik % 20'sinde seriiminoz otitis eksterna tanimlanmistir.

Kedilerde demodikozis tedavisi icin cesitli etken maddeler bildirilmistir. izoksazolinlerin etiket disi kullanimi bel-
gelenmesine ragmen, kedi demodikozunun tedavisi igin standart bir protokol olusturulmamigtir. Bu olgu sunumu,
Demodeks cati'nin neden oldugu demodikoz ve otodemodikoz tespit edilen bir kedinin tedavisinde oral flurala-
ner'in basarili kullanimini anlatmaktadir

Anahtar Kelimeler: Kedi, Demodeks cati, Demodikozis, Kedi immun yetmezlik viriisii, Otitis externa, Otodemodi-
kozis

Resim: Demodeks Cati akarinin goriildigi kulak kiri yaymasi.
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A Case of Autodemodicosis and Use of Oral Fluralaner in an FIV Positive Cat
Miige Bircan AKKARTAL', Ali Evren HAYDARDEDEOGLU?
"Nova Veterinary Clinic, Balikesir, Turkey

2 Department of internal Medicine, Faculty of Veterinary Medicine, Aksaray University, Aksaray, Turkey

Neutered female, 2,5-year-old tabby cat was brought to our clinic with complaints of itching on the face, redness,
brown ceruminous discharge in both ears and shaking his head. Dermatological examination revealed alopecia,
evident erythema and papules around the eyes, nose and nape. A swab from both ear canals and scrapings from
skin lesions were taken and microscopic examination was performed. Adult Demodex cati was identified in all
specimens. In the anamnesis, it was learned that the patient was not exposed to any immunosuppressive agent,
but she was diagnosed with FIV as a result of the blood test performed 1 year ago. Complete blood cell count,
serum biochemistry, FeLV and FCoV tests were performed on the patient. No other negative data were found.

The patient was administered fluralaner at an oral dose of 28 mg/kg, and a second application was made at the
same dose 30 days later. For otitis externa; Ear ointment containing 3,500 IU Neomycin, 100,000 IU Nystatin, 1
mg Triamquinolone acetonide and 10 mg Permethrin in 1 g was used once a day for 15 days. While clinical impro-
vements were observed one month later, no demodex was found in the skin and ear microscopic examinations
at the 2nd month. While no side effects were observed in the patient, no recurrence was observed in the 1-year
period.

Parasitic skin diseases are an important part of feline dermatology. Demodicosis due to demodex cati is usu-
ally triggered by an underlying systemic disease, including feline immunodeficiency virus (FIV) infection. Scott
(1980) recognized three types of feline demodicosis: localized, generalized, and demodectic ceruminous otitis.
Generalized demodicosis is rare and lesions are mainly found in the head region. Ceruminous otitis externa has
been described in approximately 20% of cat cases infected with D.cati.

Various active ingredient have been reported for the treatment of demodicosis in cats. Although the off-label
use of isoxazolines has been documented, no standard protocol has been established for the treatment of feline
demodicosis.

This case report describes the successful use of oral fluralaner in the treatment of a cat with demodicosis and
otodemodicosis caused by Demodex cati.

Keywords: Cat, Demodex cati, Demodicosis, Feline immunodeficiency virus, Otitis externa, Autodemodicosis.
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P-15

Kisirlagtirnimamis Disi Bir Kopekte Ostrojene Yanit Veren Dermatitis Olgusu

Elif Ezgi GOBANOGLU", Ekrem Gagatay COLAKOGLU

'Ankara Universitesi Veteriner Fakiiltesi Hayvan Hastanesi i¢ Hastaliklari Klinigi Diskapi, Ankara

Girig: Kopeklerde ovaryum kaynakli hormon dengesizliklerine bagh olarak sekillenen alopesi ve dermatozlar, di-
ger dermatozlara kiyasla daha nadir goriilmektedir. Endokrin dermatozlara yol agan ovarian nedenler arasinda
hiperprogesteronizm, hiperdstrojenizm ve daha nadir olarak hipodstrojenizm sayilabilir. Bu olgu sunumunda disi
bir kopekte 0strojen sagaltimina yanit veren dermatitis olgusu degerlendirilmistir.

Gereg ve Yontem: 7 yash, kisir olmayan disi képek; Hayvan Hastanemiz i¢ Hastaliklar Klinigine birkac aydir
devam eden ve lokal tedavi segenekleriyle tedavi edilemeyen alopesi sikayetiyle getirildi. Hastanin hematolojik,
dermatolojik, endokrinolojik ve reprodiiktif yonden degerlendirmeleri yapildi.

Bulgular. Hastanin tam kan analizlerinde belirgin bir anormallik goriilmedi. Serum tiroksin ve kortizol degerleri
normal seviyelerde olgiildii. Yapilan dermatolojik muayenede, bilateral flank alopesi ve sirtin kuyruga yakin bol-
gelerinde komedonlar izlendi. Klinik muayenede hastanin vital bulgulari normal seyrederken, hastada herhangi
bir tiriner sistem hastali§i ya da yalanci gebelik bulgusuna rastlanmadi. Ultrasonografik muayenede reprodiiktif
organlarda bir patoloji tespit edilmedi. Vaginal smear ornegi ile yapilan siklus degerlendirilmesinde hastanin
diostrusta oldugu belirlendi. Yapilan laboratuvar analizlerinde hastanin didstrus dstradiol degerinin 5 pg/mL 6l-
ciilmesi, hastada hipodstrojenizm iliskili alopesi sliphesini destekledi. Sagaltim amaciyla oral yolla 2 mg/giin do-
zunda ostradiol kullanildi. Hastanin 3. ayda yapilan kontrollerinde 6stradiol seviyesi 8 pg/mL dlgiilerek, etkilenen
bolgelerde alopesinin ortadan kalktigi ve saglikh tiiylerin gikmaya bagladigi gozlendi.

Tartigma ve Sonug: Ostrojene yanit veren dermatitis olgular, adrenal cinsiyet hormonlarinin yetersiz
sekresyonundan ya da hormon reseptdrii—metabolizma sistemindeki kutanoz bir defektten kaynaklanmaktadir.
Genelde geng ve orta yasli disilerde ovariohisterektomi sonrasi goriilmekte, Dachshund ve Boxer'larda irk pre-
dispozisyonu bulunmaktadir. Bu olguda sekillenen alopesi ve dermatitis, alopesiye yol agabilecek diger endok-
rinolojik ve reprodiiktif olasiliklar elimine edildikten sonra dstrojen seviyesindeki diisiikliik ile iligkilendirilmistir.
Cok nadir de olsa kisirlagtinimamis disi kopeklerde de hipodstrojenizmin goriilebilecedi goz dniinde bulundurul-
malidir. Hastalar, dstradiol tedavisi sonrasi kemik iligi hipoplazisi agisindan takip edilmelidir.

Anahtar Kelimeler: hipoostrojenizm, kopek, alopesi.

Estrogen-Responsive Dermatitis in an Intact Female Dog
Elif Ezgi GOBANOGLU", Ekrem Gagatay COLAKOGLU

Ankara University Faculty of Veterinary Medicine, Animal Hospital Clinic for Internal Medicine, Ankara, Turkey

Introduction. Alopecia and dermatoses due to ovarian hormone imbalances in dogs are rarely seen in vete-
rinary medicine compared to other dermatoses. Ovarium associated causes of endocrine dermatoses inclu-
de hyperprogesteronism, hyperestrogenism and more rarely, hypoestrogenism. In this case, a rare case of est-
rogen-responsive dermatitis in an intact female dog was presented.

Material and Methods. A seven-year-old, intact female dog was referred to Ankara University Faculty of Veteri-
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nary Medicine, Animal Hospital, Clinic Internal Medicine, with the complaint of refractory hair loss for several
months. Diagnostic options including hematological, dermatological, endocrinological and reproductive applica-
tions were evaluated in the dog.

Findings. No significant abnormality was observed in complete blood count of the dog. Serum thyroxine and
cortisol values werein reference ranges. . Dermatological exam revealed bilaterally observed flank alopecia and
comedones throughout thethe back close to the tail. No urinary system disease or pseudopregnancy findings
were found in the dog. No pathology was also detected in reproductive organs in the ultrasonographic exams.
Vaginal smears revealed the cycle as diestrus in the dog.. Diestrus estradiol value of 5 pg/mL in laboratory
analyses supported the suspicion of estrogen-related alopecia in the dog.

For treatment, estradiol was used orally at a dose of 2 mg/day. In 3rd month following the therapy estradiol level
was measured as 8 pg/mL. It was also observed the healing the skin with growing hairs in affected areas.

Discussion and Conclusion. Estrogen-responsive dermatitis in dogs usually result from inadequate production
of adrenal sex hormones or a skin defect in the hormone receptor-metabolism system. While it is generally seen
after ovariohysterectomy in young and middle-aged females, Dachshunds and Boxers have a breed-predisposi-
tion. The alopecia and dermatitis observed in the case presented here was thought to be associated with hypo-
estrogenism after eliminating other endocrinological and reproductive reasons leading to alopecia. Veterinary
physicians should consider hypoestrogenism related alopecia in intact female dogs as well. Dogs should be
followed up for bone marrow hypoplasia following the estradiol therapy.

Keywords: hypoestrogenism, dog, alopecia.
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P-16
Bir Kopekte Cerrahi Alan Enfeksiyonu Nedeniyle $ekillenen Agik Yaranin Tedavisi
N. Tuhfe DAMCI'", Arda Kaan SENEL', Umit KAYA'’

"Ankara Universitesi Veteriner Fakiltesi Hayvan Hastanesi Cerrahi Klinigi Diskapi, Ankara

Girig. Yara, deri veya mukoza biitiinligiintn herhangi bir faktor nedeniyle bozulmasidir. Operasyon sonrasi ilgili
insizyon bolgesi veya organda gelisen enfeksiyonlara cerrahi alan enfeksiyonu (CAE) denir. Kedi ve kdpeklerde
iizerinden 12 saatten fazla zaman gegmis tip-3 acik yaralarin tedavisi dnemli bir sorundur ve enfeksiyon gelisme
olasiligi yuiksektir. Bu olgu sunumunda; ovariohisterektomi operasyonu sonrasi maddi kayipl enfekte yara sekil-
lenen bir kopekte mekanik debridman, lavaj, 1slak bandaj, yara ortiisii uygulamasi ve PRP uygulamalari ile tedavi
secenekleri degerlendirilmistir.

Gereg ve Yontem. 3 yasl, kisir disi kopek; Hayvan Hastanemiz Cerrahi Klinigine bir buguk ay once post-operatif
sekillenen ve antimikrobiyal tedaviye yanit vermeyen enfekte agik yara sikayeti ile getirildi. Hasta hematolojik,
radyolojik ve cerrahi agidan degerlendirildi.

Bulgular. Hastanin yapilan tam kan analizlerinde lokositoz goriildi. Serum glikoz degeri alt seviyede odlgiildii.
Yapilan radyolojik muayenede osteomyelit goriilmedi. Hastada sag aksillar bélgeden os pubis hizasina uzanan
nekrotizan agik yara saptandi. Her iki bacakta enfekte agik yara ve sag arka bacakta travmatik asil tendonu
rupturu nedenli topallik tespit edildi. Yara sagaltiminda ilk agamada mekanik debridman ve salin soliisyonu ile
lavaj yapildi. ilk 14 giin boyunca etakridin laktat ile 1slak bandaj uygulandi. Ardindan 10 giin boyunca giin asiri
%5 klorheksidin asetat igeren yara ortiileri kullanildi. Bacak yaralarina trombositten zengin plazma (PRP) uygula-
masi yapildi. Hastaya sistemik olarak 10 giin boyunca 15 mg/kg dozda trimetoprim-siilfametoksazol uygulandi.
Yarada graniilasyon dokusu olugsmaya baslayarak enfeksiyonun geriledigi ve yara yiizey alaninin 6nemli 6lgiide
kiiglilduigu gorildii.

Tartigma ve Sonug. Hayvanlarda ekstra doku travmasi, aseptik tekniklere uyulmamasi ve insizyon hatti bakimi-
nin optimal diizeyde olmamasi sonucunda agik yaralar olusabilir. Kedi ve kopeklerde kil ortiisiiniin yogunlugu,
yalanma davranisi ve bakim kosullarinin farklihdi nedeniyle, olusan yaralar insanlara gore ¢ok daha kolay ve hizli
kontamine olarak enfekte yaraya doniisebilir. Cerrahi alan enfeksiyonlari sonucu olusan enfekte yaralar, hastalar-
da morbidite ve mortaliteyi arttiran énemli faktorlerden biridir. Bu olgu sunumunda uygun antimikrobiyal terapi
ve acik yara sagaltimi ile hastada sistemik enfeksiyon gelismesi 6nlenerek mortalite azaltiimis ve yara iyilesmesi
saglanmistir.

Anahtar Kelimeler: cerrahi alan enfeksiyonu, yara, kopek.

Treatment of an Open Wound Due to a Surgical Site Infection in a Dog
N. Tuhfe DAMCI', Arda Kaan SENEL', Umit KAYA'’

Ankara University Faculty of Veterinary Medicine Animal Hospital Surgery Clinic, Ankara

Introduction. Wound is the damage of the skin or mucosa due to some factors.

Infections that develop in the incision site or associated organ after the operation are called surgical site in-
fection (SSI). The treatment of type-lll open wounds that are older than 12 hours is an important problem and
the possibility of an infection is relatively higher. In this study, treatment options with mechanical debridement,
lavage, wet bandage, wound dressings and PRP applications were evaluated in a dog with an infected wound
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after ovariohysterectomy operation.

Materials and Methods. 3 year old, neutered female dog was brought to the Surgery Clinic of our Hospital with
the complaint of an infected open wound that developed post- operatively and did not respond to antimicrobial
therapy. The patient was evaluated hematologically, radiologically and surgically.

Results. Leukocytosis was observed in the whole blood analysis of the patient. Serum glucose level was measu-
red at low level. No osteomyelitis was observed in the radiological examination. A necrotizing open wound was
detected in the patient, extending from the right axillary region to the level of the os pubis. Infected open wound
on both legs and lameness due to traumatic Achilles tendon rupture in the right hind leg were detected. In the
first stage of wound treatment, mechanical debridement and lavage with saline solution was performed. A wet
bandage with ethacridine lactate was applied for the first 14 days. Then, dressings containing 5% chlorhexidine
acetate were used every other day for 10 days. Platelet-rich plasma (PRP) was applied to the leg wounds. The
patient was systemically administered trimethoprim-sulfamethoxazole at a dose of 15 mg/kg for 10 days. It was
observed that granulation tissue began to form in the wound, and the infection regressed and the wound surface
area was significantly reduced.

Discussion and Conclusion. Open wounds can occur in animals as a result of extra tissue trauma, non-compli-
ance with aseptic techniques, and poor incision line care. Due to the density of the hair coat in cats and dogs,
the licking behavior and the difference in housing conditions, the wounds can turn into infected wounds much
easier and faster than in human patients. Infected wounds resulting from surgical site infections are one of
the important factors that increase morbidity and mortality in patients. In this case report, the development of
systemic infection in the patient was prevented and mortality was reduced. Wound healing was achieved with
antimicrobial therapy and appropriate open wound treatment.

Keywords: surgical site infection, wound, dog.
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P-17

Yavru Bir Kedide Okiiler Melanom

Miige BIRCAN AKKARTAL', Gozde YUCEL TENEKECI 2, irem Giil SANCAK', Osman KUTSAL?
"Ankara Universitesi Veteriner Fakiiltesi Cerrrahi A.D.

2 Ankara Universitesi Veteriner Fakiiltesi Patoloji A.D.

Gz muayenesi icin Ankara Universitesi Hayvan Hastanesi'ne getirilen disi, 2 aylik, melez kedinin oftalmoskopik
muayenesinde, sol goz kiiresinde belirgin bir biiyiime ve proptozis, korneada pigmenter keratit ve vaskiilarizas-
yon gozlendi. Yapilan gorme testleri negatif olarak izlendi. IOP > 40 mmHg ve schirmer gozyas! testi <5 mm/dk
olciildii. Toraks radyografisi, batin ultrasonografisi ve kan analizlerinde herhangi bir patoloji goriilmedi. Hastaya
ekstirpasyon onerildi.

Operasyonda transpalpebral eniikleasyon tercih edildi. Glob bir biitiin halinde, ¢evre dokulardan rahat diseke edi-
lerek uzaklastirildi, diren yerlestirildi ve goz kiiresi laboratuvara gonderildi. 3.giin diren uzaklastirilirken 10.giin
dikisler alindi. Hastanin postop 1 yillik siirecinde niiks goriilmedi.

Goziin makroskobik olarak incelenmesinde, yaklasik 3 cm ¢apinda olan bulbus okulinin konjuktival yiizeyinde
0,5x0,3x0,2 cm boyutlarinda, elastik kivamli ve kesit yiizii boz-kahve renkte olan kitle ile karsilasildi. Mikroskobik
olarak; korpus siliare, iris, konjunktiva ve korneada, sitoplazmalarinda sari-kahve renkte melanin pigmenti bulu-
nan, uniform yapida olan neoplazik hiicrelere rastlandi. Notrofil Iokosit, lenfosit, makrofaj, plazma hiicrelerinden
olusan infiltrasyonlar dikkati gekti. Ayrica, korneada yeni damarlagmalar gozlendi.

Kedilerde okiiler melanom goziin gesitli bolgelerinde ortaya ¢ikar. Goz kapaklarini, konjunktivayi, limbusu, on
uveayi ve koroideay etkiledigi bildirilmistir. Kedi konjunktival melanomu en sik bulbar konjunktivada bulunur ve
globa komsu orbital dokularin derinlerine uzanir. Konjunktival melanom kedilerde nadiren bildirilmistir. Genis bir
yas araldi bildirilmis olmasina ragmen, tani anindaki ortalama yas 10'dur. Eniikleasyon, metastaz riskine ragmen
okiiler melanom i¢in diisiiniilebilecek tek tedavi segenegini temsil eder.

Bu calisma ile yavrularda nadir olarak goriilen okiiler melanom 2 aylik bir kedide teshis edilmis ve vaka meslek-
taslarimizla paylasiimistir.

Resim: Yavru kedide okiiler melanom

Anahtar Kelimeler: Kedi, Okiiler melanom, Konjunktival melanom
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Ocular Melanoma in a Kitten
Muge BIRCAN AKKARTAL', Gozde YUCEL TENEKECI 2, Irem Gul SANCAK', Osman KUTSAL?
"Department of Surgery, Faculty of Veterinary Medicine, Ankara University

2 Department of Pathology, Faculty of Veterinary Medicine, Ankara University,

In the ophthalmoscopic examination of a female, 2-month-old, tabby cat brought to Ankara University Animal
Hospital for eye examination, marked enlargement and proptosis in the left eyeball, pigmentary keratitis and
vascularization in the cornea were observed. Vision tests performed were negative. IOP was > 40 mmHg and the
Schirmer tear test was <5 mm/min. No pathology was observed in thorax radiography, abdominal ultrasonograp-
hy and blood analysis. Extirpation was recommended to the patient.

Transpalpebral enucleation was preferred in the operation. The globe as a whole was easily dissected away from
the surrounding tissues, a drain was placed and the eyeball was sent to the laboratory. The drain was removed on
the 3rd day, and the sutures were removed on the 10th day. No recurrence was observed during the postoperative
1 year period of the patient.

Macroscopically, a mass with 0.5x0.3x0.2 cm in size, elastic consistency and gray-brown cross-sectional surface
was encountered on the conjunctival surface of the bulbus oculi, which was approximately 3 cm in diameter. Mic-
roscopically, yellowish brown pigment loaded neoplastic cells were found in the conjunctiva, corpus ciliare, iris
and cornea. While some were ovoid, some were spindle-shaped and most of them were uniform. Cell infiltrations
consisting of leukocytes, lymphocytes, macrophages and plasma cells were noted. Also, neovascularization was
seen in cornea.

Ocular melanoma in cats occurs in various parts of the eye. It has been reported to affect the eyelids, conjunc-
tiva, limbus, anterior uvea, and choroidea. Feline conjunctival melanoma is most commonly found in the bulbar
conjunctiva and extends deep into orbital tissues adjacent to the globe. Conjunctival melanoma has been rarely
reported in cats. The average age at diagnosis is 10 years, although a wide age range has been reported. Enuc-
leation, represents the only conceivable treatment option for ocular melanoma despite the risk of metastasis.

In this study, ocular melanoma, which is rarely seen in kittens, was diagnosed in a 2-month-old cat and the case
was shared with our colleagues.

Keywords: Cat, Ocular melanoma, Conjunctival melanoma
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P-18

Bir Kopekte Juvenil Seliilit: Nadir Goriilen Vaka Sunumu

Sena ERKINAY?, Biilent GELIK?,, Banu DOKUZEYLUL?

' Umraniye Belediyesi Gegici Hayvan Bakim ve Rehabilitasyon Merkezi, Umraniye
2VetPartner Veteriner Muayenehanesi, Umraniye

3 [stanbul Universitesi-Cerrahpasa Veteriner Fakiiltesi, i¢ Hastaliklar Anabilim Dali, Avcilar

Juvenil seliilit yavru kopeklerde yiiz ve pinna bolgesinde lezyonlar sekillendiren, submandibular lenf yumrularinda
siskinlikle seyreden nadir goriilen pustiiler bir deri hastahigidir. Ozellikle 3 hafta- 8 aylik kopekleri etkilediginden
juvenil olarak adlandirlir. 2,5 aylik, disi Golden Retriever akut fasiyal enflamasyon, goz kapaklarinda kizarik, yan-
gl ve istahsizlik sikayetleriyle klinigimize getirildi. Fiziksel muayenesini takiben, kani alinarak tam kan sayimi
yapildi. Hemogramda belirgin bir farklilik saptanmadi. 5 giin sonra gz gevresinde alopesi, pustiiler dermatit,
submandibular lenf yumrularinda siskinlik ve durgunlukla tekrar klini§imize getirildi. Hemogram sonuglarinda bir
anormallik saptanmazken, hastamizda Juvenil selulitin karakteristik klinik belirtileri mevcut oldugundan yiiksek
dozda kortikosteroid ve sekonder enfeksiyonlari engellemek igin antimikrobiyal tedaviye baslandi. Hastamizin
klinik bulgular ve kan analizleri diizenli olarak takip edildi ve 6 haftalik tedaviden sonra tiim lezyonlar iyilesti. Agir
vakalarda 6tenazi bile diisiiniilen bu hastalikta erken tani ve dogru tedaviyle basariya ulasildigindan hastamizin
vaka raporu olmasi amaglanmistir.

Anahtar Kelimeler: juvenil seliilit, kopek, pustiiler dermatit

Juvenile Cellulitis in A Dog: Rarely Seen Case Presentation

Sena ERKINAY?, Biilent GELIK?, Banu DOKUZEYLUL®

' Umraniye Municipality Temporary Animal Care and Rehabilitation Center, Umraniye
2 VetPartner Veterinary Polyclinics, Umraniye

$Istanbul University-Cerrahpasa Veterinary Faculty, Department of Internal Medicine, Faculty of Veterinary Medi-
cine, Avcilar

Juvenile cellulitis is a rare pustular skin disease in puppies that forms lesions on the face and pinnae region and
is characterized by swelling in the submandibular lymph nodes. Because it affects puppies between 3 weeks and
8 months old, it's named as juvenile. A 2,5-month- old female Golden Retriever was referred to our clinic with
complaints of acute facial inflammation, redness of the eyelids, inflammation and loss of appetite. After the
physical examination, blood was taken and no significant difference was detected at complete blood count(CBC)
was detected. After 5 days, dog was again brought to our clinic with alopecia around the eyes, pustuler derma-
titis, lethargy and significant swelling in the submandibular lymph nodes. While no abnormality was detected in
complete blood count, our patient had significant clinical signs of juvenile cellulitis. High dosage of corticoste-
roids and antimicrobial therapy was used to prevent secondary infections. Our patient’s clinical symptoms and
blood analyses were controlled regularly and all lesions healed after 4 weeks of therapy. In this disease, which
is even considered euthanasia in severe cases, it is aimed to be a case report since success has been achieved
with early diagnosis and exact treatment.

Keywords: juvenile cellulitis, dog, pustular dermatitis
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P-19
Kok Hiicre Kedilerde Norolojik Fip'te Alternatif Bir Tedavi Protokolii Olabilir mi?

Bengii BILGIC, M. Erman OR, Banu DOKUZEYLUL

istanbul Universitesi-Cerrahpasa Veteriner Fakiiltesi, ic Hastaliklari Anabilim Dali, Avcilar, 34320 istanbul

Feline infeksiyoz Peritonitis (FIP), kedilerde oldukca sik griilen, felin koronaviriis (FCoV) tarafindan olusturulan,
mortalitesi yliksek, immun kaynakli bir hastaliktir. Hastali§in norolojik formunda lezyonun yerlesimine gore no-
bet, ataksi, hiperestezi, kraniyal sinir hasari, sentral vestibular bulgular ve davranis degisiklikleri gibi semptomlar
sekillenmektedir. Kok hiicreler viicutta farkl hiicre tiplerine farklilagma potansiyeli olan hiicrelerdir. Bu hiicreler,
gelisimi agamasinda hasar goren hiicrelerin yerini almaktadir. Mezenkimal kok hiicreler adipoz dokudan kolay-
ca elde edilebildiginden ve in vitro olarak kiiltiirlenip ¢ogaltilabildiklerinden dolay viicutta doku rejenerasyonu
icin iyi bir kaynak olarak goriilmektedir. Son yillarda kok hiicre biyolojisindeki ilerlemeler pek ¢ok hastaligin te-
davisinde umut vadetmektedir. 5 yasl, disi, kisir tekir kedi goglis bolgesi ve kafada seyirmeler, ektremitelerde
kasilmalar, arka bacaklarda ataksi ve nébet sikayetiyle istanbul Universitesi-Cerrahpasa i¢ Hastaliklari Anabilim
Dali Klinigi'ne getirildi. Oncesinde ¢ok sayida medikal tedavi uygulanmasina ragmen tam bir klinik iyilesme sag-
lanamadigindan, immunomodiilasyon sonrasinda intravendz kok hiicre (Vetstem®) uygulamasi yapildi. Uygula-
ma sonrasinda hastanin norolojik semptomlarinda iyilesme, beden kitle indeksinde artis, hematokrit degerinde
yikselme goriildi.

Son yillarda kok hiicre biyolojisindeki ilerlemeler pek ¢ok hastalifin tedavisinde umut vadetmektedir. Glinlimiizde
veteriner hekimlikte iyilesmesi miimkiin olmayan pek ¢ok hastalik igin giincel ve etkili tedavi segenekleri arayisi
bulunmaktadir. Norolojik FIP'li kedilerde kok hiicre uygulamalarinin hastaligin semptomlarinin iyilestirilmesi ve
hastanin yasam kalitesinin arttirlmasinda alternatif bir tedavi segenegi olacagini diisiinmekteyiz.

Anahtar Kelimeler: Feline Koronavirus, FIP, kok hiicre, kedi.

Can Stem Cell Be An Alternative Treatment Protocol For Neurological FIP in Cats?
Bengii BILGIC, M. Erman OR, Banu DOKUZEYLUL

Istanbul University-Cerrahpasa Faculty of Veterinary Medicine, Department of Internal Medicine, Avcilar, 34320
Istanbul

Feline Infectious Peritonitis (FIP) is an immune-related disease caused by feline coronavirus (FCoV). It is very
common in cats and has a high mortality rate. In the neurological form of the disease, depending on the location
of the lesion, symptoms such as seizures, ataxia, hyperesthesia, cranial nerve damage, central vestibular findings
and behavioral changes occur. Stem cells are the cells that are able to differentiate into different types of cells in
the body. These cells can replace with the damaged cells in the body during its developmental stages. Since the
mesenchymal stem cells can be easily obtained from adipose tissue and can be cultured and propagated in vitro,
they are seen as a good source for tissue regeneration in the body. In recent years, advances in stem cell biology
show promise in the treatment of many diseases. A 5-year-old, female, neutered barren tabby cat was brought to
Istanbul University-Cerrahpasa Internal Medicine Department with complaints of twitching in the chest and head,
spasms in the extremities, ataxia in the hind legs, and seizures. Intravenous stem cell (Vetstem®) administrati-
on was performed after immunomodulation therapy, since a full clinical recovery could not be achieved despite
numerous medical treatments beforehand. After the application, the patient’s neurological symptoms improved,
body mass index increased, and hematocrit value elevated.
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In recent years, advances in stem cell biology show promise in the treatment of many diseases. Today, there is a
search for up-to-date and effective treatment options for many diseases that can not be cured in veterinary me-
dicine. In our opinion, stem cell applications in cats with neurological FIP may be an alternative treatment option
in improving the symptoms of the disease and increasing the quality of the patient’s life.

Keywords: Feline Coronavirus, FIP, stem cell, cat.
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P-20

Bir Disi Kopekte Tam Uretra Obstriiksiyonuna Neden Olan Transiyonel Hiicreli Karsinom
Sefer KUGUKER', Mahir KAYA?

' Antlara Hayvan Hastanesi, Antalya

2 Akdeniz Universitesi, Saglik Hizmetleri MYO, Tibbi Gériintiileme Programi, Antalya

Bu olgu sunumunda 12 yash spaniel cocker irki, kisirlagtirilmamis disi kopekte tam liretra obstriiksiyonuna neden
olan transiyonel hiicreli karsinomun (THK) cerrahi tedavisi ve postoperatif 2 aylik sonuglarinin sunulmasi amag-
lanmistir. Hasta hayvan, Antlara Hayvan Hastanesine 36 saat boyunca idrar yapamama sikayeti ile getirildi. Klinik
muayenede mesanenin dilate oldugu belirlendi. Hematolojik analizde WBC (33,15) ve nétrofil (29,78) degerlerinin
yliksek, RBC (3,88), hemoglobin (9.9), hemotokrit (% 26), BUN (7,5 mg/dl) , kreatinin (0.26 mg/dl) degerlerinin
diisiik oldugu saptandi. Uriner sistemin ultrasonografisinde (US) iiretra diizeyinden mesane igerisine protiize
olan yumusak doku yapisi ile karsilasildi, mesanenin geri kalan kismindaki duvarin katman ayrimi verecek sekilde
hafif dereceden kalinlagmasi diginda tas, piht, kitlesel lezyon gibi bir bulguya rastlanilmadi. Mesane bir pencere
olarak kullanilarak kaudal yonde iiretranin takibi yapildiginda pubise kadar dis hat belirginligi iyi olan, katman
ayrimi vermeyen ve miks ekojenitede kitlesel yapi belirlendi. Bobreklerde ve lireterlerde anormal US bulgusuna
rastlanilmadi. Toraks radyogramlarinda metastazi diigiindiirebilecek patolojik goriintii izlenmedi. Mesane kate-
terize edilemeyince US rehberliginde sistosentez yapilarak mesane bosaltildi. Hasta sahibinin onami alindiktan
sonra laparotomi yapilarak saglikl doku aleyhine 5 mm olacak sekilde lezyon belirlenen mesane kaudali (~1,5
cm) ve proksimal uretra (~4 cm) rezeke edildikten sonra ug uca anastomoz yapildi. Rezeke edilen lezyonlu iiretra
dokusunun histopatolojik degerlendirilmesinde THK tanisi konuldu. Postoperatif donemde insiyonel cerrahi alan
enfeksiyonu, anastomoz hattindan idrar sizintisi iiriner inkontinans veya iiretra obstriiksiyonu, triner enfeksiyon
olusmadi. Onerilmesine ragmen, hasta sahibi kemoterapi ve/veya radyoterapiyi kabul etmedi. Postoperatif 2 ay
sonundaki US degerlendirmesinde mesane liretra birleskesinde anormal goriintiiye sahip lezyonlu doku belirlen-
medi. Bu olgunun mesane/iiretra rezeksiyonu-anostomuzu ile yapilan cerrahi tedavinin hastanin yasam kalitesi-
nin memnuniyet verici diizeye getirilebildigi gozlemlenmistir.

Anahtar Kelimeler: Transiyonel hiicreli karsinom, transiyonel hiicreli karsinom, kopek.

Transional Cell Carcinoma Caused Full Urethral Obstruction in A Female Dog
Sefer KUGUKER', Mahir KAYA?
- AntLara Animal Hospital, Antalya

2 Akdeniz University, Vocational School of Health Services, Medical Imaging Program, Antalya

The aim of this case presentation is to present the surgical and two months long post-operative treatment results
of a twelve years old unspayed Spaniel Cocker, which had a complete urethra obstruction caused by a Transition-
al Cell Carcinoma (TCC). The sick animal is brought to AntLara Animal Hospital with a complaint of not urinating
for 36 hours. During the clinical examination, it was determent that the bladder was diluted. The hematologic
analysis showed high levels of WBC (33.15) and Neutrophile (29.78); lower levels of RBC (3.88), Hemoglobin
(9.9) Hematocrit (26%), BUN (7.5mg/dl) and Creatine (0.26mg/dl). In the ultrasonography (US) of the urinary
system, a soft tissue structure protruding from the level of the urethra into the bladder was encountered. Except
for the slight thickening of the wall in the rest of the bladder to give a layer separation, no findings such as stones,
clots or mass lesions were encountered. When the urethra was followed in the caudal direction by using the blad-
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der as a window, a mass structure with a good outline up to the pubis which has no layer separation and mixed
echogenicity was determined. No abnormal US findings were found in the kidneys and ureters. No pathological
image that might suggest metastasis was observed in thorax radiograms. The catheter couldn’t be placed, so the
cystocentetis and draining of the bladder could be done along with US. With the patient’s guardian’s consent, an
end-to-end anastomosis was performed after the laparotomy was performed; the bladder caudal (~1.5¢cm) and
proximal urethra (~4cm) were resected with a 5mm lesion to the detriment of the healthy tissue. TCC was diag-
nosed in the histopathological evaluation of the resected lesioned urethra tissue. In the postoperative period, no
incisional surgical site infection, urine leakage from the anastomosis line, urinary incontinence or urethral ob-
struction, urinary infection occurred. Although recommended, the owner did not accept the chemotherapy and/or
radiotherapy. In the US evaluation at the end of the postoperative two months, no abnormal lesioned tissue was
detected at the bladder-urethra junction. It was observed that the surgical treatment of this case with bladder/
urethral resection-anostome brought the patient’s quality of life to a satisfactory level.

Keywords: Transitional cell carcinoma, transitional cell carcinoma, canine.
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P-21
CASE REPORT

Distal Ureter Tikanikhg: Olan Bir Kedide, Parsiyal Ureter Rezeksiyonu, Double-J Katater Yerlestirilimesi Ve
Ureteroneosistotomi

Selim KOSEM?, Eren NUMANOGLU? Tolga TETIK3
Pet312 Veterinary Polyclinic, Surgery Department
2Pet312 Veterinary Polyclinic, Radyioloji Departman

$Pet312 Veterinary Polyclinic, Anesteziyoloji Departmani

Girig: Kedilerde azotemiyi kargimiza ¢ikaran durumlardan biri de ureter obstriiksiyonlaridir. Obstriiksiyona bagh
vesica urineriaya iletilemeyen idrar bobrek pelvisinde genisleme, akut hidronefroz ve akut bobrek yetmezligi ve
hatta miidahale edilmezse geri doniigiimsiiz olarak bobregi kaybedilebilir hale getirmektedir.

Bu ¢alismada lireter obstriiksiyonu olan kedilerde teshisi hizlandirip bobrege kisa siirede eski fonksiyonlarini
kazandirmak; operasyon igerisinde standart prosediirlerin disinda ¢abuk ve fonksiyonel olan ureteroneosistoto-
minin uygulanmasini gostermek amaclanmistir.

Gereg ve Yontem:

Anestezi Protokolii: 0,2mg/kg butorfanol intramuskiiler olarak uygulandi. 4mg/kg propofol indiiksiyonun ardin-
dan izofluran ve %100 oksijen gaz anestezisi ile anestezi uygulandi. Preoperatif 25mg/kg sefazolin intravenoz
yolla verildi. Operasyon siiresince 8ml/kg laktatli ringer intravendz olarak verildi.

Cerrahi Teknik: Median hattan gercgeklestirilen operasyonda sag bobrek, renal pelvis, iireter ve idrar kesesi go-
riildii. Obstriiktif lokasyon tespit edilip acildi. Cikarilan iirolit sonrasi renal pelvis ve idrar kesesine dogru kate-
terizasyon denendi. idrar kesesine ulasilamadi. Obstriiktif alandan iireter diseke edilerek idrar kesesinin dorsal
duvarindan yeni bir alana anastomoz yapildi ve double-j katater yerlestirildi.

Bulgular: Hasta klinigimize renal asemptomatik olarak getirilmis ve fibrosarkoma operasyonu oncesi kan bi-
yokimyasinda azotemi tespit edilerek durum farkedilmistir. Post operatif donemde hasta genel durum ve kan
biyokimyasi olarak hizlica normale donmustiir.

6. haftanin sonunda double j katater ¢ikarilmistir. Kataterde renal pelvis, ireter ve idrar kesesi igerisinde higbir
yapigma tespit edilmemistir.

Tartigma ve Sonug: Ureteroneosistotomi uygulanabilecek hastalarda obstriiktif alanin lokasyonu onemlidir. Tek-
nikte; iireterin alt 1/3'liniin Ustiinde kalan obstriiksiyonlarda giinliik yagam hareketlerine bagh renal pelvis, iireter
ve vesica urinaria arasinda meydana gelen traksiyon sonrasinda anastomoz hattinda bozulma ve iyilesme giiglii-
i olabilecegi diisiiniilmektedir. Serozal flebin tam yapismamasina bagh kisa ve orta vadede vesikoureteral reflii
sekillenehilir.

Teknik alt 1/3 iireter tikanikliklarinda hizl pratik ve ¢ok fazla donanim istememektedir. Bu da acil miidahalelerde
hizli ve pratik bir sonug¢ sunmaktadir.

Anahtar Kelimeler: Ureter Obstriiksiyonu, ureteroneosistotomi, vesicoureteral reflii, azotemi
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CASE REPORT

Partial Ureter Resection, Double-J Catheter Placement and Ureteroneocystotomy in A Cat with Distal Ureteral
Obstruction

Selim KOSEM?, Eren NUMANOGLU? Tolga TETIK?
Pet312 Veterinary Polyclinic, Surgery Department
2Pet312 Veterinary Polyclinic, Radiology Department

3Pet312 Veterinary Polyclinic, Anesthesiology Department

Introduction : One of the conditions that lead to azotemia in cats is ureteral obstructions. Urine that cannot be
transmitted to the vesica urinaria due to obstruction causes enlargement of the renal pelvis, acute hydronephro-
sis and acute renal failure, and even irreversibly loses the kidney if not treated.

In this study, we aimed to accelerate the diagnosis in cats with ureteral obstruction and to restore the kidney
to its former functions in a short time; and to show the application of ureteroneocystotomy, which is quick and
functional, apart from standard procedures in the operation.

Materials and Methods: Anesthesia Protocol: 0.2mg/kg butorphanol was administered intramuscularly. After in-
duction of 4mg/kg propofol, gas anesthesia was administered with isoflurane and 100% oxygen. Preoperatively,
25mg/kg cefazolin was administered intravenously. During the operation, 8 ml/kg lactated Ringer’s solution was
administered intravenously.

Surgical Technique: Right kidney, renal pelvis, ureter and urinary bladder were observed at the operative field with
the help of a ventral midline celiotomy. The zone of obstructive zone was detected and incised. After the urolith
was removed, catheterization to the renal pelvis and urinary bladder was attempted. Urinary bladder could not be
reached. From the obstructive zone, the ureter was severed from the dorsal wall of the urinary bladder, it's original
insertion point, to a new site on the urinary bladder and a double-J catheter was inserted. The serosal flap was
shifted above the anastomosis line.

Results: The patient was brought to our clinic as renally asymptomatic before a fibrosarcoma extirpation, azo-
temia was detected in the preoperative blood biochemistry and the situation was noticed. In the post-operative
period, the patient’s general condition and blood biochemistry parameters quickly returned to normal.

The technique provides a practical solution for patients with life-threatening kidney damage and loss in distal
ureteral obstructions. Kidney's shortened reperfusion time and the positive feedback acquired from the postope-
rative blood biochemistry results can be mentioned as an advantage.

At the end of the 6th week, the double J catheter was removed. No adhesions were observed in the renal pelvis,
ureter and urinary bladder.

Discussion and Conclusion: The location of the obstructive zone is important in patients who will undergo ure-
teroneocystotomy. In this technique; with the obstructions above the lower 1/3 of the ureter, it is thought that
there may be a deterioration in the anastomosis line and a difficulty in healing caused by the traction between
the renal pelvis, ureter and vesica urinaria due to daily movements. Vesicoureteral reflux may occur in the short
and medium term due to incomplete adhesion of the serosal flap.

The technique does not require fast practice and too many equipment in the lower 1/3 ureteral obstructions. This
offers a quick and practical result in emergency interventions.

Keywords: ureter obstruction, ureteroneocystotomy, vesioureteral reflux, azotaemia
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P-22

Bir Kedide Bilateral Arka Ekstremite Kemik i¢i Amputasyon Protezi (Intraosseous Transcutaneous Amputation
Prosthesis-Itap) Uygulamasi

Hasan SARI

Ege Pet Park Veteriner Poliklinigi, izmir

Giris: Kedi ve kdpeklerde ekstremite ampiitasyonu kemik ve yumusak doku tiimarleri, felg, nekroz vs. de yaygin
olarak uygulanmaktadir. Kedi ve kopekler tek ekstremite amputasyonunda sanshdirlar ve ii¢ ekstremite iizerinde
agn veya rahatsizlik duymadan kosabilir, yiirliyebilir ve oynayabilirler. Ancak bilateral 6n veya arka, ipsilateral
veya kontralateral ¢ift tarafli ekstremite amputasyonlarinda o kadar sansl degildirler.

Bu ¢alismanin amaci; bilateral arka ekstremite amputasyonundan sonra kemik igi amputasyon protezi uygulama-
sinin olgunun hayatini siirdiirmesindeki faydasinin arastiriimasidir.

Gereg ve Yontem: Bu ¢alisma, Ege Pet Park Veteriner Poliklinigi Bostanli Subesi'ne tromboemboliye bagl bi-
lateral arka ektremitelerinde nekroz olugsmasi iizerine baska bir veteriner kliniginden sevk edilen 3 yasli, erkek,
sarman kedi lizerinde gergeklestirildi.

Olgunun yapilan klinik, radyolojik ve kan muayeneleri sonucunda hasta sahibine her iki tibia amputasyonu oneril-
di. Bilateral tibia diafizer list 1/3 bolgesinden ampute edildi, giidiik ucu bolge kas dokulariyla dikkatlice kapatildi.
Postoperatif 20. giinde giidiik ucunun iyilesmesi iizerine, bilateral 3.5 mm ¢apli olguya 6zel hazirlanmig intraos-
seous implantlar intrameduller olarak polimetilmetakrilat (PMMA) kullanilarak tibia medullasina sabitlendi. 15
giinliik bekleme siiresi sonrasinda intraosseous implantin kemik diginda kalan kismina kauguk silikon malzeme-
den 3D yazici esliginde pati gorevini yapmasi amaciyla ayakkabi modeli iiretildi ve implanta baglandi.

Bulgular: Olgunun dar kafes icerisinde protezlere tolerasyonu izlendi. Olgunun ayni giin ITAP protezli her iki arka
ekstremitesini rahatlkla kullandigi, implanti ¢ok iyi tolere ettigi belirlendi. Olgu 30 giin takipten sonra taburcu
edildi, hasta sahibi ile telefonla irtibat saglanarak olgu hakkinda bilgi alindi.

Tartigma ve Sonug: Olgumuzda bilateral arka ekstremite kemik i¢ci amputasyon protezi-ITAP uygulamasinin, ha-
yatini siirdiirmesindeki konfor, yiiriiylis, ziplama, kogma gibi fonksiyonlar bakimindan ¢ok yararl oldugu belir-
lendi. Meslektaslarimiza unilateral veya bilateral ekstremite amputasyonu yaptiklarinda ampiitasyon diizeyini
belirlerken kemik ici amputasyon protezi uygulamasina olanak tanimalarini tavsiye ederiz.

Bilateral Application of Intraosseous Transcutaneous Amputation Prosthesis of The Hind Limb in A Cat
Hasan SARI
Ege Pet Park Vet Polyclinic, izmir

Introduction: Limb amputation in cats and dogs, bone and soft tissue tumors, paralysis and necrosis, etc. widely
applied. Cats and dogs are fortunate in single limb amputation and can run, walk and play on all three limbs
without pain or discomfort. However, they are not so lucky in bilateral anterior or posterior, ipsilateral or contra-
lateral bilateral limb amputations.

The aim of this study is to investigate the benefit of intraosseous amputation prosthesis (ITAP) application in the
survival of the patient after bilateral hind limb amputation.

Materials&Method: This study was carried out on 3 years old, male, coiled cat who was referred to Ege Pet Park
Veterinary Policlinic Bostanl Branch from the other veterinary clinic due to thromboembolism-induced necrosis
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in bilateral posterior extremities. As a result of the clinical, radiological and blood examinations of the case,
both tibial amputations were recommended to the patient’s owner. Bilateral tibial diaphysis was amputated on
diaphyseal proximal 1/3 region on tibia, and the stump tip was carefully covered with the muscle tissues. In
the postoperative 20th day, upon the healing of the stump tip, bilateral 3.5 mm diameter intraosseous implants
prepared specifically for the case were fixed to the tibia medulla using polymethylmethacrylate (PMMA) intrame-
dullary. After 15 days follow-up period, a shoe model was produced from rubber-silicone material to the part of
the intraosseous implant outside of the bone, via a 3D printer, to act as a paw and attached to the implant.

Results: The tolerance of prostheses in narrow cage was observed. It was determined that the patient could
easily use both hind extremities with ITAP prosthesis at the same day and tolerated the implant very well. The
patient was discharged after 30 days follow-up period, and information about the case was obtained by contac-
ting the patient’s owner by telephone.

Conclusion: In our case, it was determined that the application of bilateral posterior extremity intraosseous am-
putation prosthesis-ITAP was very beneficial in terms of functions such as comfort, walking, jumping, running.
We advise our colleagues to allow the application of an intraosseous amputation prosthesis to determine the
level of amputation level when they perform unilateral or bilateral limb amputation.
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P-23
Double Orifice Mitral Valve in Two Dogs

Nevra Keskin Yilmaz, Ahmet Serkan Kara, Ekrem Cagatay Colakoglu

Ankara University Faculty of Veterinary Medicine Animal Hospital, Clinic for Internal Medicine, Ankara Turkey

Introduction: Double orifice mitral valve (DOMV) is a rare congenital or acquired mitral valve disease and may
lead to severe complications such as congestive heart failure or pulmonary oedema, or in some cases, the valve
may behave normally. Three types of DOMV have been reported and classified in humans based on echocardio-
graphic findings of the of the mitral valve apparatus consisting of an accessory bridge of fibrous tissue as hole
type, complete bridging and incomplete bridging.

Materials and Methods: We have reported male Cavalier King Charles and mixed breed dogs, both 11 years old,
referred to Ankara University Animal Hospital with the complaints of lethargy and exercise intolerance for about
6 months. Due to the suspicion of an underlying heart disease, chest X-rays were taken and echocardiography
was performed following the physical examination of the dogs.

Results: The left apical systolic heart murmur graded with the intensity of 2/6 and 3/6 was found on cardiac aus-
cultation in the first and second dog, respectively. After we have determined an increased Vertebral Heart Scores,
the Doppler echocardiography was performed and Mitral Valve Disease with mild-moderate mitral regurgitation
and centrally located double orifice with complete bridging dividing the mitral valve opening into two equal secti-
ons was found in both dogs. We also determined systolic dysfunction in the second dog.

Conclusion: This report reflects the rarely reported DOMV cases in the veterinary field. However, when evaluating
the data in human medicine, we see that this disease is mostly determined incidentally as it is usually asymp-
tomatic by itself. Therefore, physicians should closely and carefully monitor patients for this anomaly in order
to prevent the development of severe mitral valve dysfunction especially in breeds known to be predisposed to
mitral valve disease.

iki Kopekte Gift Orifisli Mitral Kapak
Nevra Keskin Yilmaz, Ahmet Serkan Kara, Ekrem Cagatay Colakoglu

Ankara Universitesi Veteriner Fakiiltesi Hayvan Hastanesi, ic Hastaliklari Klinigi, Ankara, Tiirkiye

Girig: Cift orifisli mitral kapak (COMK) nadir goriilen bir konjenital veya edinsel mitral kapak hastaligidir ve konjes-
tif kalp yetmezligi veya pulmoner 6dem gibi ciddi komplikasyonlara neden olabilicegi gibi bazi durumlarda kapak
normal davranabilir. insanlarda mitral kapak aparatinda yer alan aksesuar fibréz doku kopriisiiniin olusturdugu
ekokardiyografik bulgulara dayanarak ¢ift delik, tam kopriilesme ve tamamlanmamis kopriilesme olmak iizere iig
tip COMK tipi belirlenmis ve siniflandirilmistir.

Gereg ve Yontem: Ankara Universitesi Hayvan Hastanesi'ne yaklasik 6 aydir devam eden letarji ve egzersiz in-
toleransi sikayetleriyle 11 yasinda erkek Cavalier King Charles ve miks irk kopekler getirildi. Altta yatan bir kalp
hastali§i siiphesi nedeniyle kopeklerin fiziksel muayenesinin ardindan toraks grafileri gekildi ve ekokardiyografi
yapildi.

Bulgular: Kalp oskiiltasyonunda birinci ve ikinci kopekte sirasiyla 2/6 ve 3/6 siddette sol apikal sistolik kalp
ifiirim saptandi. Vertebral Kalp Skorlarinin yiikseldigini belirledikten sonra Doppler ekokardiyografi yapildi ve
her iki kopekte de mitral kapak agikhigini iki esit pargaya bolen tam kopriilt, merkezi yerlesimli ve orta derecede
mitral regiirgitasyona neden olan olan Mitral Kapak Hastaligi saptand. ikinci képekte sistolik disfonksiyon da
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belirlendi.

Sonug: Bu raporda, veterinerlik alaninda nadiren bildirilen COMK vakalari sunulmaktadir. Ancak insan tibbindaki
verileri degerlendirdigimizde bu hastaligin genellikle asemptomatik olmasi nedeniyle tesadiifen belirlendigini
goriiyoruz. Bu nedenle ozellikle mitral kapak hastalijina yatkin oldugu bilinen irklarda ciddi mitral kapak dis-
fonksiyonu gelismesini onlemek igin hekimler hastalari bu anomali agisindan yakindan ve dikkatle izlemelidir.

314



15. Kiiciik Hayvan Veteriner Hekimleri Dernedi Uluslararasi Siirekli Egitim Kongresi
15™ International Continuing Education Congress Turkish Small Animal Veterinary Association

P-24
Kok Hiicre Kedilerde Norolojik Fip'te Alternatif Bir Tedavi Protokolii Olabilir mi?
Bengii BILGIC, M. Erman OR, Banu DOKUZEYLUL

istanbul Universitesi-Cerrahpasa Veteriner Fakiiltesi, i Hastaliklari Anabilim Dali, Avcilar, 34320 istanbul

Feline infeksiyoz Peritonitis (FIP), kedilerde oldukca sik griilen, felin koronaviriis (FCoV) tarafindan olusturulan,
mortalitesi yliksek, immun kaynakl bir hastaliktir. Hastaligin norolojik formunda lezyonun yerlesimine gore no-
bet, ataksi, hiperestezi, kraniyal sinir hasari, sentral vestibular bulgular ve davranis degisiklikleri gibi semptomlar
sekillenmektedir. Kok hiicreler viicutta farkl hiicre tiplerine farklilagma potansiyeli olan hiicrelerdir. Bu hiicreler,
gelisimi agamasinda hasar goren hiicrelerin yerini almaktadir. Mezenkimal kok hiicreler adipoz dokudan kolay-
ca elde edilebildiginden ve in vitro olarak Kkiiltiirlenip gogaltilabildiklerinden dolayi viicutta doku rejenerasyonu
icin iyi bir kaynak olarak goriilmektedir. Son yillarda kok hiicre biyolojisindeki ilerlemeler pek ¢ok hastalgin te-
davisinde umut vadetmektedir. 5 yasl, disi, kisir tekir kedi goglis bolgesi ve kafada seyirmeler, ektremitelerde
kasilmalar, arka bacaklarda ataksi ve nébet sikayetiyle istanbul Universitesi-Cerrahpasa i¢ Hastaliklari Anabilim
Dali Klinigi'ne getirildi. Oncesinde cok sayida medikal tedavi uygulanmasina ragmen tam bir klinik iyilesme sag-
lanamadigindan, immunomodiilasyon sonrasinda intravendz kok hiicre (Vetstem®) uygulamasi yapildi. Uygula-
ma sonrasinda hastanin norolojik semptomlarinda iyilesme, beden kitle indeksinde artig, hematokrit degerinde
yikselme goriildi.

Son yillarda kok hiicre biyolojisindeki ilerlemeler pek ¢ok hastalifin tedavisinde umut vadetmektedir. Glinlimiizde
veteriner hekimlikte iyilesmesi miimkiin olmayan pek ¢ok hastalik icin giincel ve etkili tedavi segenekleri arayisi
bulunmaktadir. Norolojik FIP’li kedilerde kok hiicre uygulamalarinin hastaligin semptomlarinin iyilestirilmesi ve
hastanin yasam kalitesinin arttirlmasinda alternatif bir tedavi segenegi olacagini diisiinmekteyiz.

Anahtar Kelimeler: Feline Koronavirus, FIP, kok hiicre, kedi.

Can Stem Cell Be An Alternative Treatment Protocol For Neurological FIP in Cats?
Bengii BILGIC, M. Erman OR, Banu DOKUZEYLUL

Istanbul University-Cerrahpasa Faculty of Veterinary Medicine, Department of Internal Medicine, Avcilar, 34320
Istanbul

Feline Infectious Peritonitis (FIP) is an immune-related disease caused by feline coronavirus (FCoV). It is very
common in cats and has a high mortality rate. In the neurological form of the disease, depending on the location
of the lesion, symptoms such as seizures, ataxia, hyperesthesia, cranial nerve damage, central vestibular findings
and behavioral changes occur. Stem cells are the cells that are able to differentiate into different types of cells in
the body. These cells can replace with the damaged cells in the body during its developmental stages. Since the
mesenchymal stem cells can be easily obtained from adipose tissue and can be cultured and propagated in vitro,
they are seen as a good source for tissue regeneration in the body. In recent years, advances in stem cell biology
show promise in the treatment of many diseases. A 5-year-old, female, neutered barren tabby cat was brought to
Istanbul University-Cerrahpasa Internal Medicine Department with complaints of twitching in the chest and head,
spasms in the extremities, ataxia in the hind legs, and seizures. Intravenous stem cell (Vetstem®) administrati-
on was performed after immunomodulation therapy, since a full clinical recovery could not be achieved despite
numerous medical treatments beforehand. After the application, the patient’s neurological symptoms improved,
body mass index increased, and hematocrit value elevated.
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In recent years, advances in stem cell biology show promise in the treatment of many diseases. Today, there is a
search for up-to-date and effective treatment options for many diseases that can not be cured in veterinary me-
dicine. In our opinion, stem cell applications in cats with neurological FIP may be an alternative treatment option
in improving the symptoms of the disease and increasing the quality of the patient’s life.

Keywords: Feline Coronavirus, FIP, stem cell, cat.
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