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DAVET INVITE

DAVET

Sevgili Meslektaslarimiz,

Kiclik Hayvan Veteriner Hekimleri Dernegi olarak 18.sini gergeklestirecegimiz Kii¢liik Hayvan Veteriner Hekim-
leri Dernegi Uluslararasi Siirekli Egitim Kongresi igin 1-2 Kasim 2024 tarihleri arasinda Hilton istanbul Bomonti
Hotel & Conference Center'da bir araya geliyoruz.

Ulusal ve Uluslararasi platformda alaninda uzman ve taninmis konusmacilarin katilacagr kongremizde bilgi
dinamigini saglama ve yenilikleri paylagsmay hedeflemekteyiz. Kongremiz mesleki gelisimin yani sira degerli
sponsor firmalarimizin da katihmi ile daha keyifli hale gelecektir.

Meslektaslarimiz kongremiz boyunca kahve aralari, yemekler ve KHVHD 25. Yil Kutlama Kokteyli ve Konseri
sirasinda kidemli arastirmacilarla tanigarak bilimsel degeri yliksek yeni projeler gelistirebilecekleri bir ortam
bulacaklardir.

Kiiclik Hayvan Veteriner Hekimliginin her alaninda farkli konu basliklariyla 3 ayr salonda ayni anda egitimleri-
miz gergeklesecek olup bilgilerimiz, deneyimlerimiz ve sorunlarimizi paylasacagimiz kongremizde sizlerle bir
araya gelmkten mutluluk duyuyoruz.

Mesleki sevgi ve saygilarimizla...

Kiigiik Hayvan Veteriner Hekimleri Dernegi
18. Kongre Komitesi Adina

Dernek Bagkani

Veteriner Hekim Erkut Goren

DAVET INVITE

INVITATION

Dear Colleagues,

As the Small Animal Veterinarians Association, we will gather for the 18th Small Animal Veterinarians Associa-
tion International Continuous Education Congress on November 1-2, 2024, at the Hilton Istanbul Bomonti Hotel
& Conference Center.

At our congress, which will feature renowned and expert speakers from both national and international platforms,
we aim to ensure the flow of knowledge and share innovations. Our congress will not only contribute to profes-
sional development but also become more enjoyable with the participation of our valuable sponsor companies.

Throughout our congress, our colleagues will have the opportunity to meet senior researchers during coffee
breaks, meals and the TSAVA 25th anniversary celebration cocktail&concert, creating an environment where
they can develop new high-value scientific projects.

Our training sessions, covering various topics in every field of small animal veterinary medicine, will be held si-
multaneously in three separate halls. Our greatest wish is to come together with you at our congress, where we
will share our knowledge, experiences, and challenges.

With professional love and respect...

Turkish Small Animal Veterinary Association
On behalf of the 18th Congress Committee
TSAVA President

Doctor of Veterinary Medicine Erkut Goren
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Lumbosacral Vertebrae
12:00-12:45

Lesions: What Should We do?
Ahmet 0ZAK
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Nobivacssss:: :22
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Katie McCALLUM
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COFFEE BREAK
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Papagangil Pediatrisinde Problem Coziimii- Arka
Plan Okuma

Bolim Bir: Yavru Geligimi

Bob DONELEY, BVSc FANZCVS (Avian Medicine)

Professor, Avian and Exotic Pet Medicine
The University of Queensland Gatton, Queensland, Australia 4343

Girig

Altrik -yumurtadan yeni ¢cikmig- papagan yavrulari, i1si, gida ve fizyolojik gelisim igin timiyle ailesine (veya elde
bakima) bagimlidir. Bu boliim ile papagan yavrularinin normal gelisiminin ve bu gelisimde hastalik etkisinin (ve
bunlarin tedavilerinin) anlasiimasi ve klinisyene yol gostermesi amacglanmistir.

YUMURTADAN YENi CIKMIS CivCiv

Yumurtadan yeni ¢ikan papagan yavrusu hayatta kalmak ve gelismek i¢cin tamamen dis destege bagimlidir.

Pek ¢ok papagan beyaz, sari veya gri renkteki yavrularinin {izerini orter. Bazi olagan disi tiirlerde, tliysiiz veya
tuiyslize yakinidir: Eclectus ve Indian Halkaboyunlusu'nda 6zellikle kisadir (1-2 mm), ani- biten 0.5 mm eninde
basa sahiptir, birka¢ giin icerisinde derisi asinir; muhabbet kusu yavrusu tiiysiizdiir veya asagi dogru bir kag
tlyd bulunur; Forpus yavrulari da neredeyse tiiysiiz bir sekilde yumurtadan ¢ikar, 6zellikle uzun ve daha fazla
sayida tlylenir. Tamamen tiiylenmeden dnce normal civcivlerin derisi pembe ya da pembemsi sari renkte, ve
yumusak, dokunuldugunda sicaktir. ikinci dalga tiiylerin biiyiimesi 1-3 haftalik yasta baslar, bazen bazi tiirlerde
daha gece de kalabilir.

Gozler ilk yumurtadan ¢iktiginda kapalidir (civicivler géz kapagdinin kapali olmasina ragmen 1s1d1 segebilir ve o
yone dogru hareket edebilirler. Gozler 10- 28. giinlerde acilmaya baslar ve tamamen acgilmasi birkac giini bulur.

Eklektus ve Yeni Diinya papagan yavrularinda, dis isitsel aciklik perfore olmamistir ve ayirt edilemez, digerlerin-
de deride g6z agilana kadar hafif basiktir. Diger yandan Eski Diinya papagdani yavrularinda (Avustralya ve Afrika
turleri), kulak deligi yumurtadan ¢ikma zamaninda perfore olmustur. Arastirmalar gsteriyor ki, bu tiirlerin hepsi
de yumurtadan ¢ikmadan dnce duyabilmektedir.

Yumurta sarisi ince bagirsaktan emilerek 6ziimsenir ve besin kaynagi (ve muhtemel immunoglobulin) saglanr.

Beslenme

Aile tarafindan beslenmenin basglangici tam bilinmese de, ilk 24 saatte, yumurta sarisi heniiz tamamen rezorbe
olmadan bashyor gibi gézilkmektedir. Pek ¢ok tiirde yavrulari tavuk besler, siklikla en az bir hafta yuvadan ayril-
maz ve horoz da regurgitasyon ile disiye beslenmede destek olur. Disi, yuvadan ayrildiktan sonra, genellikle her
iki ebeveyn de, siklikla hem glindiiz hem de gece nobetlese sekilde civicivleri besler. Ek olarak, beslenme sikligi
gece de ayni sekilde devam etmektedir. Civcivler mama istediklerini, gliriiltiili kafa sallama hareketleriyle ve
bazen kanat ¢irparak veya girpmayarak belli ederler. Yavrularin mama elde etme girigimi, onlarin ses ve postural
sinyallerinin yogunluguyla anlasilir. Ebeveynler bu davranisi mama dagitma ile karsilarlar veya direkt mamayi
yavrularin -yas, boyut, cinsiyet veya kondiisyon gibi- fiziksel niteliklerini g6z 6niinde bulundurarak paylastirma
seklinde de yapabilirler. Diger bir alternatif de her yavruyu esit bir sekilde beslemektir. Cok ag olan yavrular
onden kisaca beslenir ve sonra kanat ¢irpanlar, sonra heyecanli olanlar beslenir ve sonra da onlarin kardesleri.

Bliyume

Civcivler dinlenirken, uyurken ve beslenirken ebeveyn tarafindan bakilirlar. Civcivler biiylimeye basladiklarinda,
hala uyumak icin fazla zaman harcarlar ama ¢evreleriyle daha ilgili ve yuva arkadaslariyla daha sosyaldirler.

Kulugka boyutuyla ters orantili olarak kiigiik kulugkada (1-3 yumurta), daha uzun inkubasyon periyodu, uzun
siireli yuva periyodu ve diisiik proteinli polen diyeti, meyve gibi bitkisel gidalar; daha biiyiik kulugkada (4-6
yumurta) sik sik kisa inkubasyon periyodu, kisa yuva periyodu ve proteinden zengin tohum diyeti ve diger otsu
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bitkiler. Yani, daha kisa inkubasyon periyodu, ugmadan dnce yuvada gegirilen zamanin kisalmasidir. Ornegin
muhabbet kuslari 4-6 yumurta yumurtlar, inkiibasyon periyodu 18- 19 giindiir. Ve yavrular 35 giinliikken ucar.
Diger yandan Siyah kakadular, 1-2 yumurta yumurtlarlar, inkiibasyon 24- 28 giin sirer ve yavrulari yaklasik 90
glinde ugmaya baslarlar.

Yuvada biiylime orani, onlarin final viicut agirliklari, metabolik hiz ve gida alimi ile iligkilidir. Normal sartlarda,
civciv dogdugundan, yuvada mamadan kesilene kadar artan bir hizla bilyiir, zirve kiloya ulastiklarinda yetiskin
kilosuna ulasana kadar kilo verir ve sabitlenir. Agirlik ve yas tiire gore degisir ama biyiime orani, grafikte gos-
terildigi gibi benzer izler tasir.

Blue and Gold Macaw
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Fig1. Mavi ve Gold Macaw'da bliyiime orani grafigi (Abramson ve ark, 1996'dan)

Ugus oncesi papagan yavrularinin kemik gelisimi ve biiylime orani yerlesik dogasina yansir. (Bakiniz agagidaki
davranis boliimi). Omur ve sinsakrum, yuvada —6énce agirhgi tasiyacak olan- pelvik eklemi takiben erken geli-
sir. Pektoral kemikler en son gelisir. Takip eden illiistrasyonlarda (Harcourt- Brown) yavrularin aktivitelerindeki
artisin seviyesi ile kemik gelisiminin nasil eslestigi sematize edilmistir.
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Tarsometatarus and

synsacrum

Fig 2. Bes adet ailesi tarafindan beslenen Pionus yavrusunda cesitli kemiklerde biiylimedeki kesilme ile farkli aktivitelerin
baslamasi arasindaki iliski. Bacak kemiklerinin biiyimesinin sonlanmasi 39 giin, kanat kemikleri 47 giin. kemik geligimi
sonlanincaya kadar gli¢lii aktiviteler meydana gelmez.
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Pim tiiyleri, 2-3 haftalik yasta biiylimeye baslar. Viicut konturu tiiylerin ¢ikisiyla belirmeye baslar, 6ne omuzlar
(kanat), bu ortaya gikan sablon tiirden tiire degiskenlk gosterir, genellikle viicut konturu tiiylerle meydana gelse
de ayni zamanda veya kisa zamanda kanatlarda ikincil ugus tiiyleri olusur. ikinci dalga tiiy cikisi kusun tiiyle
kaplanmasina neden olur ve kulugka gerektirmez. Primerler, ikincil tliylerden 6nce biiylimeye baslar ve genel-
likle onlardan sonra maturite gergeklesir. Ugusta tlim kontura yakin ve ugus tliyleri tamamen biiyiimis olur,
maturitede final tiiyleri gelismis olsa da mamadan kesilmeden tamamen tamamlanmis olmaz.

FiZYOLOJI

Bu, papagan yavrularinin karsi karsiya kaldigi essiz bir miicadeledir. (ve kendilerine bakmak igin)

1. Termoregulasyon
a) Kiguk viicut boyutu, viicutta kitleler agisindan genis yiizey alani ve ekstrem sicakliklara karsi hassas
olma anlamina gelir. (6zellikle hipotermi)

b) Bunlar beyaz yagdan yoksun (izole) ve kahverengi yag (termogenez igin), kendi viicut sicakliklarini koru-
mak i¢in kendi metabolizmalarina givenirler.

c) Kokteyl yavrularinda endotermik yanit 1 haftaliktan énce gelismis olsa da, hala viicut sicaklklarini koru-
mada -uguncaya kadar- ebeveynden %75 destek alir.

d) Bu da papadgan yavrularinin sunu gerektirdigi anlamina gelir:
i. Yiiksek enerji alma sikligi, kolay sindirilebilen gidalar onlarin metabolik hiz ve viicut sicakliklarini korur.

ii. Enerji harcama, minimal aktivite ve viicut sicakligini diger aile liyeleri ve yuva arkadaslari ile paylasarak
azaltir.

2. Limitli hareket ve fizyolojik yanitlari telafi edici gagri (vazokonstriiksiyon ve vazodilatasyon gibi)

3. Bobrekleri zayif, gelismis konsantrasyona ve filtreleme kapasitesine sahiptir, bu da yetiskin bir kus icin iki ya
da li¢ defa sivi takviyesi gerektirdigi manasina gelir.

4. Sindirim kanali hizh transit zamanina sahiptir ve bu ileusta kolayca strese neden olur.

5. Solunum kanali immatirdir ve hava keseleri intestinal kanal tarafindan baskilanir, diistik solunum kapasi-
tesine neden olur.

6. Hala gelismekte olan immun sistem, sik sik primer ya da sekunder patojenler ile basa ¢ikmada yetersizdir.

KUS DAVRANISLARININ GELiSiMiNIN ANLASILMASI

Kus davraniglari iki fonksiyonel grupta kategorize edilebilir:

a) Kisisel bakim davraniglari, spesifik bireysel sagligin saglanmasinda spesifik gorevlerin basarilmasi. Bu
beslenme, tily bakimi, hareket ve gizlenmeyi igerir.

b) Sosyal davraniglarin diger bireylerle iletisim bilgisine gore dizayn edilmesi. Bu davranislar, bolge isaretle-
me, endise veya korku ve kur davraniglarini igerir.

Bu davranislarin bazilarinin dogustan veya i¢gliidiisel, digerlerinin ise 6grenilmis olduguna inaniliyor. Bunlarin
hepsi kusun aldigi raeksiyon tarafindan pekistirilir. Papagan yavrulari, hayatlarinin ilk haftasinda karanlik ve
sessiz bir oyukta yasar. Sosyal interaksiyonlar bu asamada kisithdir ve kardesler ve ebeveyn ile sinirlidir. Geng
yavrular, gidayi ebeveynlerinden (bazen de kardeslerinden) isterler ve onun disinda tehdit altinda hissettiklerin-
de savunma vokalizasyonu cikartabilirler, yavrular ise ilk bir haftalarinda ses ¢ikartamazlar.

Her nasilsa onlar dokunmaya cevap verirler. Aileler siklkla tiiylerin bakimini yapar ve yavrulara besleme arasin-
da dokunur, kulugkayi cok kere kontrol eder, bir gcok kez direk fiziksel kontakt kurar. Eger yavrular fiziksel olarak
diger kardeslerinden ayrilirsa, basiyla uzanir ve tekrar birbirleriyle yakin temas iginde olacak sekilde eski yerine
donmek igin viicudunu iter.

Erken dénemden bahsedecek olursak, g6z kapaklari heniiz agilmamis olmasina ragmen ilk bir kag haftada yav-
rular 1s1ga karsilik verir ve boyle rahatsiz edildiginde tetiklenir ve hareket eder. Amaca uygun olmayan hareket
ettiginde 1s1ga karsilik vererek enerjisini tliketir. Yabanda; yuva ilik, karanlik ve sessizdir; yavrular bu tip ortamda
daha iyi biiydir.
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Yavrularin gozleri acildiginda, civcivler renklere ve sekillere karsilik vermeye baslarlar; uygun sekilde gevrenin
stimiile etmesiyle (gorsel, dokunsal, igitsel ve interaktif kosullar) mental gelisim igin gereklidir. Diger yandan,
stimiilasyona ara verilip dinlenme ve uyuma igin izin vermesine ihtiyag duyarlar. Bu ihtiyag yavru biiylidiikge ve
bagimsizlk gelistikge azalir.

Ucgmaya basladiktan sonra pek ¢cok papagan diger aile liyeleriyle, kardesler ve ayni siiriideki diger kuslara temas
ile (siklikla kendileriyle yasit kuslarla) sosyallesmeyi 6grenir. Ornegin, Galah'ta oldugu gibi. 1-2 veya 5'in lize-
rinde yavruluk yabani kuluckalarda yavrular nadiren hayatta kalir. ilk tiiylenmeye kadar, civcivlerde krese yakin
bir agac veya diger Galah ailelerinin oldugu yakin agaglarda interaktiftirler. Burada sosyal becerileri 6grenen ju-
venil sdriileri, gbge katilmadan once sekstiel maturiteyi 6grenene kadar kalirlar. Bu sosyalizasyon periyodunda
juvenil kuslar besini tanimayi (ve nerede lokalize oldugunu bulma); predatoru tanimayi; koruyucu nobeti; bakim
davranislarini; hayatta kalma niteliklerini ve erken sosyal davraniglari 6grenir.

ELDE BESLEME

Neden?

Elde besleme, bir kag nedenle yapilir: Degerli veya az bulunan tiirlerin tretimini artirmak; yavrular yetim kaldi-
ginda veya yavrular daha iyi sosyalize etme tesebbiislerinde. Son ¢aligmalarda ikinci durumda, elde besleme
ile her zaman basariya ulasilamadigi ama pek ¢ok gevrecinin yavrularin elde beslenmesini kusun rehabilitasyo-
nu igin devam ettirdigi belirtilmektedir.

Ne Zaman?

Elde beslemenin baslangig zamani, besleyen kigiye gore ve bireysel kosullara gore degisir. Bazi yavrular, yapay
olarak inkube edilir ve yumurtadan c¢ikis zamani geldiginde beslenmeye baslanir; digerleri de aileden ayrildi-
ginda gozler agilmadan hemen oncesine kadar 2-3 hafta igin beslenir; digerleri ugmadan hem once ayrilir ve
mamadan kesilmeye hazir oluncaya kadar beslenir. Aragtirmalar bu papaganlarin, yuvadan ¢ok erken uzak-
lastirildigini gosteriyor; elde beslenenler stereotipik davranislar gelistirirler ve yuvadan ayrilmadan daha uzun
siire kalmasi gerekebilir. Ayni galisma, elde beslenen yavrularin, belirli bir siire igin inkubasyonda kalmasi veya
gozler agilmadan 6nce alinmasini, sonraki hayatindaki basarisi agisindan tavsiye ediyor. (Schmid ve ark, 2006)

Sikhik
Besleme sikhgi yavrularda yasa baghdir:

a) Yumurtadan cgikigtan itibaren 1 hafta- her iki saatte bir

b) 1 hafta ile 3 hafta arasi - her 4 saatte bir

¢) 3 haftaile 6 hafta arasi — her 6-8 saatte bir

d) 6 haftaliktan mamadan kesilene kadar- her 8-12 saatte bir

Bircok ebeveyn bebeklerini yaslarina gore keskin bir zamanlama ile her 1-4 saatte bir besler. Hatta dinlenen ya
da uyuyan yavrulari beslemek icin rahatsiz ederler veya ag yavrulari bir sonraki beslenme zamanina kadar mama
beklemeye zorlar bu da genc kuslari gereksiz yere strese sokar. Optimal besleme sikligini kuslar ihtiyaca gore
hisseder ve bu hizla agirlik artisi ve eszamanli olarak her beslemede ihtiyag duyulan gida miktarinin artisini
icerir. Ebeveynler, birkag saatlik derin uykudaki yenidoganlarda birbiri ardina keskin zamanlama ile besleme yap-
mazlar ve uyandigi zaman, istekli olan yavrulari beslerler. Yavrulari zamanlamaya bagl kalarak beslemektense,
insan i¢in de kolaylik olacak sekilde talebe gore uyarlamak dogru fiziksel ve davranissal biiylime icin en iyisidir.

Nasil

Besleme igin siringa, besleme tiipleri ve kasik gibi farkh teknikler kullanilir. Ne olursa olsun, kullanilan teknikte,
besleme yanitinin stimiile edilmesi (kafa sallama ve agresyon) 6nemlidir, mama igeri verilmeden énce gaga
komissuralarina hafifge basing uygulanir. Yavru, yeme davranisi sergilediginde, glottis kapanir ve kazayla as-
pirasyon riski azalir. Yavrularin mamadan kesilme sonrasi, insan tarafindan beslenmesinde besleme tiipii ile
beslemede daha agresif olduklari, siringa veya kasikla beslemeye gore bu yontemin daha ¢ok saglik problemine
neden oldugu gozlenmistir. Bu nedenle tiiple besleme daha gok hasta kuslarda tercih edilir.
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Diyet

Buglin cesitli kalitelerde ticari diyetler bulunmakta ve ev yapimi regetelere pek rastlanmamaktadir. Besleme
miktari yavrunun viicut agirliginin %8-12'si arasinda degismektedir. Mama, her beslemede taze hazirlanmali ve
beslerken ortalama 41 derece sicaklikta (kuslarda normal viicut sicakligi) olmalidir. Ek takviyelere de (6zellikle
kalsiyum ve vitaminler) kaliteli ticari diyetlerde gerek olmayabilir.

Cevre

Yumurtadan yeni ¢ikan yavrular, endotermi yetenegine -diisiik viicut sicakhgi (veya yiiksek sicaklik) tekrar den-
geleme- sahip degildirler. Aktif isinma yavru tiiylenene kadar gerekli olmaktadir. Yavru biiydr ve tliyleri gelisir
ve aclhr, ek 1s1 azalmasina ihtiyag duyarlar. Geng yavrular isitan ebveynlerin yanindan, isitiimayan daha fazla
hareket edebilecegi ama hala oyugun igindeki bolgelere dogru hareket ederler.

Neonatal papaganlar, gozleri agilincaya kadar isiga duyrahdirlar. Hayatlarinin basinda aga¢ kovugunda, karan-
hikta gelisirler ve kuvvetli 1s1ga; olumsuz kaginma, saklanma ve titremek gibi tepkiler verirler. Gozleri agildiktan
sonra bu isik uyarici, agirlik tasiyici prematiir aktiviteyi destekler ve kalga anomalilerine neden olur (Harcourt-
Brown, 2004). Bu yiizden kisitlayici hareketler, eklem deformitelerini dnlemede kritik faktérdir. Karanlik sagla-
mak i¢in havlu gibi ¢esitli cevreleme sistemleri kullanmak, 6zel, gekilme ve saklanma alanlar gibi stresten uzak
gevre olusturmada kritik gorlinmektedir. Tily konforu ve glivenligi icin, rutin davranis olarak beslenme devam
etmeli ve ¢evre glivenligi siirdirilmelidir.

Yavrularin davraniglarinin ve gerektirdiklerinin daha iyi anlasilabilmesi igin, elde beslenen yavru agamali olarak
1sikli ortama, bireysel beyaz béliime gegirilir. Birgok yetistirici, elde besledigi yavrulari, ugus zamanina ulasana
kadar kiicik, karanlik bir bolimde tutar. Elde beslenen yavrular, yetistirme tarzina gore hizh agirhk kazanip ka-
zanmadiginin gozlenebildigi, ici parlak isikl ortama alinir. Diger yetistiriciler genclerini beslemeleri igin aileye
izin vermeyi tercih ederler ama yenidoganlari her giin kisaca besler (veya giinde birkag defa). Daha fazla detay
icin asagiya bakiniz.

Davranigsal Gelisim

Yeni doganlar icin fiziksel temasin dnemi gérmezden gelinmemelidir. Birden fazla yavrunun birlikte tutulmasi
(asir olmamak kaydiyla) normal fiziksel bir durumdur. inkubatdrde yetisen yavruara dokunarak masaj yapma
giinliik bakimlarina dahil edilmelidir. Beslendikten sonra yerine, diger yavrular ve ebeveynlere benzer agirlikta,
hafif ve yumusak kumaslar konulmalidir. Beslenme, siklikla yavruda sessizlesip dinlenme etkisi yapar.

Onerilen alternatif yavru beslemede, evcil yetiskinler iretilir, yenidoganlar hemen onlarin yanina konur ve bu
yuvada aile tarafindan beslenir. Mamadan kesilme davranisinin (yabani) elde beslenen ve neonatal alinan pa-
paganlarda ailenin yaninda beslenen yavruya gore (ele alinmadan ayni veya farkh oldugu goriiniiyor.). Bu evcil
papadanlar yeni doganlar igin 6nerilmesine ragmen gelisimsel ve davranigsal anomali gelismesine neden ola-
bilir. Elde beslemede, anormal seksiiel ve sosyal 6grenme gibi uygun olmayan reproduktif davraniglarin primer
olarak ortaya ciktigi kanitlanmistir.

Yeni doganlarin tutulmasi, ebeveynler tarafindan beslenen kusglardakinden farkli olarak bir gesit neofobi (et-
raftaki yeni objelerden korkma) davranisi gosteren elde beslenen kuslarda, nasil tutulacaginin bilinmesini zor-
lastinir. Bir arastirma (Fox ve Miller, 2004) elde beslenen yavrularin hayatlarinin ilk yillarinin sonunda daha az
neofobik oldugunu ama tam olarak gegcmedigini yazar. Elde beslenen kusglar, mamadan kesilme sonrasinda asiri
degisken derecelerde neofobiye sahip olabilirler, ailede beslenen kuslarda bu davranis yeni objelere karsi ayirt
edilmez. Nasil yetismis olursa olsun, gevresel zenginlik tiim yavrular igin dnerilir.

Ucus

Ucgmadan 6nce, bebeklerin kendisini gevreleyen diinyaya meraki gitgite artar. Kismen lizerini 6rten ortiiler, onla-
ra bir bolme saglayarak dinlenme ve saklanmayi saglar. Her gecen glin daha merakli olur ve etrafini arastirmak
icin daha fazla, gizlenme igin daha az vakit harcamaya baslar. Siklikla kanat ¢irpma icin yuva igerisinde harika
bir yontem gelistirirler; pektoral kaslari lizerinde yiikselirler. Eger ¢evrede bir tiinek varsa, yavru tiinemeye ve
diiz zemin yerine burada durmaya baslar.

Papagan yavrularinda ugus, mamadan kesilmeden 6nce gergeklesir. Onlar, birgok uzak, besin kaynagini ve ai-
lelerini takip etmek i¢in uguslarini kontrol etmelidir. Yeni mamadan kesilen yavrularda kanat kesimi yapilmasi,
onlarin sik goriilen travmatik yaralanmalarinin 6niine gegmek igin ugusu kisitlar.
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Mamadan Kesme

Mamadan kesme, hem bakici hem de yavru igin stresli bir ddnemdir. Yavrular mamayi geri cevirmeye ve yedik-
leri mamanin bir kismini regurgite etmeye baslarlar. Ugus genelde gergeklesmistir ve bu agamada yag kaybedip
kaslarin gelismesi igin kilo verme normaldir. Mamadan kesme, bundan sonraki birkag hafta boyunca, yavrunun
yeme yeteneklerinin gelismesini gerektirir. Maalesef, pek gok pet stor ve yetistirici, yavrunun mamadan kesil-
mesinde, mamayla ilgilenmeye baslamasi, kendi yiyebiliyor olmasini ve yavrunun bunlari kademeli bir sekilde
nereden, neyi ve naslil yiyecegini 6grenme prosesini géz oniinde bulundurmamaktadir. Bu ¢ok sayida motor
yetenek, bunu basarmak icin gereklidir ve bunlarin gelismesi zaman gerektirir. Cevresel evrimsel faktorler, ma-
madan kesilme prosesinde bu etkinin goriilmesini, belki besine ulagmanin kurak bolgelerde daha zor olmasi
nedeniyle, kurak dénemlerdeki kusglarin tropikal bolge kuslarina gére mamadan daha hizli kesilmesini saglar.

Genis secim besin segeneklerinde, yavrular igin bu donemde ulasilabilir sebze ve meyve diyeti formiile edilmesi
ve bu gidalarin alimini dikkatlice izlemesi 6nemlidir. Yavrunun elle beslenmesi, yavrunun deneyimi ile mama
aranan alanin deneyimlenmesi ile iliskilidir.

Elde besleme ve mamadan kesme yasi ile ilgili diger deneyimler, saygin kus yetistiricilerin literatiirlerinde bulu-
nabilmektedir.

BOLUM iKi
Saglik Belirleyicileri

Pek cok evcil kug yumurtadan yeni ciktiginda, saghk durumlari sadece halihazirdaki gevrelerine degil, ayni za-
manda ebeveynlerin durumlarina da baghdir, yumurta nasil inkube edildi, yavru yumurtadan ¢iktiktan sonra ne
oldu. Bu belirleyiciler genel olarak {i¢ gurupta degerlendirilebilir. (Bakiniz Tablo 1)

Yumurtlama

. . " 1. Ailesel genetik faktorler, irkin renk mutasyonunda major veriyi olusturur. Yakin akraba
Oncesi Faktorler

kusglar daha keskin karakteristik ozellik gelistirirler. Maalesef, yeni renk gibi istenilen karakter
ozelliklerin yaninda, viicut boyutunun kiiglilmesi veya fiziksel deformiteler gibi istenmeyen
ozellikler de ortaya gikabilir.

Bu genetik faktorler, sinirh kiiglik habitatlarda yasayan kii¢lik popilasyonlarda, nadir goriilen
tlirlerin popiilasyonunun sinirlanmasinda rol oynayabilmektedir.

2. Ebeveynlerin maturitesi, yumurtalarin boyutunu etkiler, bu da yumurta sayisi ve bagisiklik ile
iligkilidir.

3. Ebeveyn kuslarin sagligi yavrulara yumurta yoluyla patojen gegisini etkiler, ancak maternal
immunite de albumin ve yumurta sarisi araciligiyla yavruya aktarilir.

4. Ebeveynlerin diyeti, kismen kalsiyum ve vitamin seviyesini, her yumurtadan gikan yavrunun
direkt olarak hayatta kalma oranini, sagligini ve gelisimini etkiler.

Inkiibasyon

oSy 1. Yapay veya dogal inkiibasyon: Bir kaide olarak ailenin kulugkaya yattigi yumurtalardan daha
Faktorleri

giiclii yavru gikma egilimindedir. inkubasyon tekniklerindeki ilerlemeler, biiyiik ve daha iyi yavru
¢tkisini saglar. Ancak dogal inkubasyon gibi olmasi igin yetenek ve deneyim gerektirmektedir.

2. Yuva bolmesi veya inkiibatoriin sicakhgi, nemi ve hijyeni direkt olarak yavrunun gelisimini,
yumurtadan gikabilme yetenegini ve ¢giktiktan sonraki dayanikliligini etkiler.

3. Yapay inkiibasyon esnasinda, yumurtalarla ebeveynler ya da inkiibator operatorii tarafindan
elde ilgilenilmesi sikligi ve derecesinin rotasyonu; yumurtadan gikisin zorlugu ve malpozisyon
insidensine etki etmektedir.
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Yumurtadan Gikis
Sonrasi Faktorler

1. Ekstrem sicaklik, yavrularin biiylime ve saglik yoniinde harcayacadi giici, viicut sicakligini
dengeleme yoniinde harcamasina neden olur. Asirl nem de yavrunun dehidrasyonuna, solunum
enfeksiyonlarina ve deri problemlerine predispozisyonuna sebebiyet verir.

2. Zayif hijyen, yavrunun ¢evresindeki patojen konsantrasyonunu (veya potansiyel patojenleri)
oldukga artirir. Yavrunun immun sistemi hala gelismektedir, bu da yiiksek enfeksiydz hastalik
olasilgi yaratir.

3. Elde, ev yapimi diyetle bakilma donemi geride kalmasina ragmen, yavrunun beslenmesi hala
saghgi icin major faktorii olusturur. lyi dengelenmis ve takviye igerik eklenmis formiil ile devam
edilmesi yavru igin major zararli etkilere neden olabilir.

4. Bakim yonetiminde, yeni yavrular igin Avian Polyomavirus gibi enfeksiy6z hastaliklarin olma
olasiliginda, kismen biyogivenlik ve karantina belirleyici olur.

5. Ozellikle 1sik parlakliginin takibi, yavrularin aktivite seviyesini, prematiire yavrunun durma ve
hareket etmesini tesvik ederek kemik deformitesinin insidensini etkileyebilir.

Table 1. Determinants of health for chicks

HASTA YAVRUNUN DEGERLENDIRILMESI

Hasta Yavru Tedavisinin Basariimasi

Kiiciik viicut boyutu

Viicuttaki yagin ve tiiylerin
kaybedilmesi

Immatiir fizyolojisi

Diyagnostik testler

Require
frequent
ingestion of a
high energy,
easily digestible
food

Unable to
generate
endothermic
response

rate

|( metabolic )I

20

ONURSAL KONUSMACI HONORARY SPEAKER
Limited compensatory Kidneys have poorly
physiologic responses developed concentration
(e.g., vasoconstriction & and filtration capacity
vasodilation)

Immature
physiology
Low respiratory reservoir | Rapid Gl transit time
* Immature respiratory tract and predisposed to ileus
* Air sacs compressed by the
intestinal tract
ANEMNEZ

Pek cok diger medikal vakada oldugu gibi diyagnostik calisma i¢in yavrunun iyi bir anemnezinin alinmasi ge-
reklidir. Govdeye erken bakida, yavrunun sagliginin belirleyici faktorleri g6z 6niinde bulundurulmalidir. Problem
degerlendirilmesi; yumurtadan ¢ikis tarihi, agirhgi, biiyiime hizi, mortaliteler, ilaglar ve 6nceki medikal problem-
ler gibi detaylarin bilinmesi hayati dnem tasir. Kayitlar, degisen bilgi kaynaklarini igerir ancak pek ¢ok vakada
malesef 6grenilemez.

FiZIKSEL MUAYENE
Agirhik

Yavrular tartilmali ve bu agirlik kendi yasi igin, -bliylime tablolari ile ulasilabilen- umulan agirliklarla karsilagtiri-
hr (bulunabiliyorsa). Her bir yavru her giin tekrar tartilmali; bu sekilde biiylime hizina ulasiimasi, aktiiel agirhgin
ogrenilmesinden daha 6nemlidir. Bu yavrunun agirhdi, montdérize edilmesi icin kendi yasi igin beklenen agirlik
ile orantilanir. Eger bir problem varsa, iyilesmenin gozlenebilmesi icin, aktiiel agirhk kazanimi yerine umulan
agirhga oraninin izlenmesi gerekir. (Sekil 1)

Biiyiime Tablolarinin Kullaniimasi

Biliylime tablolari literatiirlerden bulunabilir. Cok sayida yavrunun yaslarina gore
agirliklarini takip edebilmek igin tablolar gerekir.

« Hastanin kendi yasi icin beklenen agirliga gore agirhgi hesaplanir.

+ Bu, hastanin kendisinden beklenen agirliga ulasmasi igin agigi kapatana kadar
her giin tekrar edilir.

Ornegin:

Eger yavru 85 gr ise biiylime tablosu bu yas i¢in olmasi gereken agirliga 100 gr

diyorsa, yavru beklenen agirhgin %85'i kadardir.

Eger bir sonraki giin yavru 88 gr ise (iyi goriintiyor — yavru kilo almig) ancak bekle-
nen agirlik 115 gr ve yavru beklenen agirligin %76'si kadardir, yani hala kilo kaybe-
diyor ve hala takip gerektiriyor. Acilen diyet ve tedavi plani uygulanmali!

Sekil 1. Biiyiime Tablolarinin Kullaniimasi

Postiir

Yavrular ne kadar ‘garip' pozisyonlarda dursa da (6rnegin, konur ve macaw yavrular siklikla sirtiistii pozis-
yonda uyurlar) uyku ve dinlenmesi i¢in bunun énemli oldugunun farkinda olunmasi 6nemlidir. Bu pozisyonlar
yavrunun hareketine gore degisir; hareket ettiginde de degigsmiyorsa postiirden siiphelenilir.
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Yapi

Eklemin ve omurun yapi ve pozisyonlandirilmasi kontrol edilmelidir. Sik goriilen yapi bozukluklari, anomaliler,
bikilmiis 'donmis' boyun, skolyoz, kifoz, tibiotarsal veya femoral rotasyon ve parmaklarin anterofleksiyonunu
icermektedir. Diz ekleminin fleksiyonu, P2 ve P3 parmaklarin tibiotarsal c¢ikinti ile hizalanmasi ile sonuglanir.
Angular eklem deformiteleri de bu gibi belirtiler gdsterir.

Viicut Kondiisyonu

ince parmaklar ve dirsekler yavrularda dehidrasyon, kétii beslenme veya hastalik agisindan iyi indikatérlerdir, iyi
beslenmis ve saglikh yavrularda parmaklar ve dirsekler ‘dolgun’dur. Pektoral kaslarin palpe edilmesi de faydal
olabilir; bu yasta, yumusak pektoral kaslar (ancak zayif gelismis) yumusak omurga kemikleri iyi ayirt edilebilir.

Davranis

Dinlenememe ve ajitasyon yanlis gevre isisi veya stres ile ilgili belirtiler olabilir (6rnegin, asir isik). Gaga komis-
suralarina nazikge bastirarak alinacak beslenme yaniti, hipotermi veya zayiflik gibi hastalik indikatorii sorunlari
meydana gikarir.

Deri

Deride solgunluk; hipotermi, anemi ve hastalik belirteci olabilir. Eritemat6z deri hipertermi veya hastalik semp-
tomu olabilir. ileri derecede buruguk deri dehidrasyon belirtisidir.

Kursak

Normal kursak, cogu zaman kiiglik miktarlarda besin igeriyor olmalidir. Burada asiri gerginlik olmamalidir, bu
belirgin miktarlarda hava veya gaz oldugu anlamina gelir. Yeni dogan yavrularda kursakta ritmik kontraksiyon-
lar gozle goriilebilir, ve biitlin yavrularda kursak 4-6 saat boyunca neredeyse bos olmalidir.

Bas

Basin boyutu, viicudun boyutuna gére asiri biiyiikliikte olmamalidir. Gaga, normal yapida olmalidir. Herhangi bir
sinus akintisi olmamalidir. Burun delikleri acik ve simetrik olmalidir.

Gozler simetrik olmalidir ve saghkli gériinmelidir. Gozler 10-28 giin arasinda agilmaya baslar ve birkag giin ige-
risinde tamamen acilir. Pek gok Avustralya ve Afrika papagani, kulaklari agik olarak yumurtadan cikar. Eklektus
ve Gliney Amerika tiirlerinin kulaklari, yumurtadan ¢iktiktan sonra 2-3 hafta igerisinde acillir.

Oral Kavite

Oral kavite, difterik plaklar veya diger anomaliler agisindan muayene edilmelidir. Rengi not edilmelidir; normalde
acik pembedir.

Solom

Herhangi bir hemoraji ya da morarma goriilmemelidir. S6lom, yogun fokal 1gikta yakin inspeksiyonda 1s1d1 gegi-
rebilir. Yavrular biiyiirken, abdomenin boyutu viicudun geri kalanina gore kii¢iilmeye baslar. Mamadan kesilme-
de palpe edildiginde konkavdir, konveks abdomen, abdominal gerginligin derecesini dlgmede kullanilir.

Tiiy Geligimi
Tly patlamasi ve bilyimesinde takip edilen proses bir 6nceki modiilde tanimlanmigtir. Anomalileri sunlariigerir:
Tiylerin patlamasinin normalde g6zlenmeyen sekilde seyretmesi (6rnegin, basin tepesinde sirkuler sekil-
de, paralel gikis yerine viicudun yan kisimlari boyunca biyiimesi)
« Aclk kanat stres barlari
* Anormal renklenme
Kalamusta hemoraji
+ Distrofik gelisim
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iskelet Sistemi

Omur, kifoz ve skolyoz acgisindan palpe edilir. Bacaklarda herhangi bir angular eklem deformitesi ve diz fleksi-
yonu, P2 ve P3 parmaklarin tibial ¢ikintiya hizalanmasi olup olmadigina bakilir. Herhangi bir lateral veya medial
deviasyon, tibiotarsal rotasyon varligi agisindan kontrol edilir. Tim eklemlerde sislik ve krepitasyon olup olma-
digina bakilr.

Diski

Fekal miktar iyi durumda ve digki acik kahverengi renkte olmalidir, kdtii kokulu olmamalidir. Poliiiri miktari, nor-
mal sayilabilir (6zellikle elde beslenen yavrularda) ancak yavru biiyiidiikge azalmaldir. Agiri veya devamli polidiri
durumunda daha detayli arastirma yapilmalidir.

DIYAGNOSTIK TESTLER

Mikrobiyoloji, gastrointestinal floranin degerlendirilmesinde degerli bir aragtir. Gram boyama ve kiiltirler siklik-
la kursak veya diger gastrointestinal problemlerde kullanilir. Normal bakteriyel flora, Lactobasil, Streptococcus,
Staphylococcus ve Basillus spp. igerir. Diisiik sayida E.coli de siklikla kiiltiirde normal sayilir. Diger Gram ne-
gatif basil ve Candida, saglkli yavrularda nadiren gozlenir. Semptomlari durdurmak yerine, enfeksiyonun neden
meydana geldiginin anlasiimasi 6nemlidir.

Klinik patoloji, yavrularda kolaylikla kullanilabilir. Burada énemli olan, ayni tiiriin yetiskinlerine gore bulgularin
karsilastirlmasidir. Yavrular normalde sunlara sahiptir:

+ Daha duisiik PCV ve daha yiiksek WBC
+ Daha dusiik total protein ve Urik asit
+ Daha yiiksek CK

Radyografi, siklikla iskelet sisteminin durumunu degerlendirmek i¢in basvurulan bir yontemdir ama diisiik ke-
mik yogunlugu ve kartilagindz biiylime plaklari gok geng olan yavrularda zorluk yaratabilir.

HASTA CiVCiV DEGERLENDIRME

Hasta civcive ilk muayene, hizl ama kapsamli bir sekilde ihtiyaca yonelik olarak yapilir. Bu degerlendirme,
anemnezi, fiziksel muayeneyi ve son olarak diyagnostik testleri (civciv stabilize edildikten sonra uygulanir) ige-
rir. Eger miimkiinse, birkag damla kandan PCV, kan frotisi ve kan glukozu bakilabilir.

Bu bulgularin degerlendirilmesi, cok detayli olmayan ve hizl bir sekilde, dort ‘H' kullanilarak civcivin durumunu
belirler.

Dort ‘H’
Altta yatan etiyoloji ne olursa olsun, hasta civcivlerde en biiyiik probemler su dért 'H' ile karakerizedir:
a) Hipovolemi
b) Hipoglisemi
c¢) Hipotermi
d) Hipoksi

Diger problemler, 6rnegin gaga anomalileri ve angular eklem deformiteleri, nadiren acil durumlara neden olur ve
bu bolliimde daha fazla yer ayrilmamistir.

Hipovolemi

Siddetli dehidrasyona hasta civcilerde siklikla rastlanir, genellikle GI disfonksiyon (kusma, ishal ve ileus) veya
gida aliminin azalmasi (zayif bakim, yemeyi reddetme). Solunum bozuklugu ve nefes nefese kalma isi stresinde
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ve dehidrasyona bagli sekillenebilir. Dehidrasyon ve hipovolemi, doku perflizyonunun azalmasi ve takip eden
organ hasari ve hatta yetmezliklere yol acar. Civcivler, gozle goriiliir bir sekilde doku perfiizyonunu artirarak
(kalp ritmi ve kontraktilitesi ve vaskuler tonun artisi ile) ihmli hipovolemiyi tolere edebilirler, ancak onlar dehid-
rasyon etkisi icin 6zellikle hassastirlar.

Klinik belirtiler sunlar kapsar:
a) Mukoid salivada kalinlagsma
b) Derinin burusuklugu
c¢) Venoz dondisiin azalmasi (basilik venin beyaz renk almasi ile anlasilir)
d) idrar gikiginin azalmasi ve ratin yogunlugunun artmasi

e) Kursak stazi

Eger herhangi bir belirsizlik varsa, genellikle civciv dehidre gibi varsayilarak buna gore hareket edilir.

Tedavi, ilik izotonik sivi destegdi gerektirir. Bu sivi IV, 10 veya SC yolla verilebilir ancak eger SC yol segilirse pe-
riferal vazokonstruksiyondan dolayi sivi emilimi yavas gercekleseceginden, civciv normotermik olmaldir. 10
kataterler, tibiotarsusa veya ulnaya; IV katater ise juguler, basilik veya media metatarsal vene yerlestirlir. ilk
sivi verilirken civcivin viicut agirhginin %3-%4'l kadar 15 dakika sonra durdurulur ve civcivin durumundaki geri
donlise gore tekrarlanir. Daha sonra sivi destegi 3mls/kg'dan devam edilebilir. Kuslarda asir sivi girigsinden
kacinilmalidir (siklikla non-kardiyojenik pulmoner 8deme bagh dispne sekillenir). ilkin civcive iyi bir rehidrasyon
saglandiktan sonra agizdan sivi takviyesi uygun sivi dengesinin kurulmasinda yeterli olur.

Hipoglisemi

Hipoglisemi, siklikla zayif bakim kosullarindan kaynakli ortaya gikar (yetersiz diyet, az siklikta diyet, dilute gida
veya yetersiz miktarlarda gida) veya siddetli sistemik hastaliklar (kismen sepsis veya bu tip durumlar Gl ileus
veya diger Gl disfonksiyonlar). Diisiik besin alimi immatiir glukojenik yanit ile birlegsince ve diisiik viicut yag
orani, hipoglisemiye neden olabilir. Bu da MSS ve kardiyak rahatsizliklara (zayiflik, nobetler, koma ve 6liim).
Hipogliseminin erken donemlerinde, civcivler siirekli agtir, asiri istek davraniglari gosterir.

Siddetli hipoglisemik civcivler, IV/ 10 bolus seklinde dekstroz (250- 500 mg/ kg) (%50 dekstroz, 0,5-1 ml/kg
dilue edilerek %) 5 dakika boyunca verilir. Viicudun yanitina gore boluslar tekrarlanabilir, daha sonra normogli-
semik civcivde IV/ 10 sivi, civciv yemeye baslayincaya kadar %5 dekstroz ile devam edilir.

Daha az siddetteki hipoglisemilerde, ilgilenme ve erken besleme (daha besleyici bir diyet ile) etkili olur.

Hipotermi
Civcivlerde hipotermi, su faktorlerden kaynakli ortaya gikabilir:

a) Viicut agirhgina oranla biiyiik yiizey alani

b) Viicudu yalitacak olan tiiylerin yoklugu

c) Beyaz (yalitim) ve kahverengi (termojenik) yag rezervlerinin az olmasi
Vazokonstruktif veya titreme seklinde azalr

d) Azalma aktivitesi (civciler uyuma veya yeme)

Bu faktorler uygun olmayan gevresel sicakliklar veya gida aliminin azalmasi ile birlesince (metabolik enerjinin
azalmasi) siddetli hipotermi ile sonuglanir.

Hipotermik civcivler letarjiktir ve uyaranlara zayif cevap verirler. Eklemleri ve viicutlari dokunuldugunda soguk-
tur. Periferal vazokonstruksiyon deride solgunluga neden olabilir. Tedavi edilemeyen kardiyovaskuler fonksiyon
bozukluguna, organ disfonksiyonlarina ve nihayet kardiyak arreste neden olur.

Hipotermik civcivler sivi takviyesinden dnce isitilmali ama periferal vazodilatasyon ve olasi hipotansiyondan da
kacinilmalidir. Isitma, sicak hava veya isitma lambalari ile saglanabilir ama civciv hipertermiden kaginmak igin
normotermik oldugunda isidan uzaklastiriimalidir.
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Hipoksi

Hipoksi, civcivlerde sikikla anemi, elde besleme mamasinin aspirasyonu, enfeksiy6z solunum hastaliklar (6r-
negdin, bakteriyal veya fungal enfeksiyonlar) ve hava kesesinin gergin bagirsak lobu tarafindan baskilanmasi ile
birlikte seyreder. Hipoksik civciler, artan solunum hizi ve eforu (agiz agik solunum, artan steranal hareketler ve
kuyruk sallanmasi) ile karakterizedir. Siyanoz gériilebilir ancak genellikle zor ayirt edilir. Pulsoksimetre faydal
olabilir ancak -cekirdekli eritrositlerin hesaplama zorluklar nedeniyle- degerler goreceli degerler ile karsilasti-
rilmali ve monitorize edilmelidir.

Hipoksinin nedeni arastirilirken, oksijen destegi (anestetik indiiksiyon gemberi ile oksijen maskesi veya intra-
nasal oksijen takviyesi ile) saglanmalidir. Oksidatif doku hasarinin éniine gegilmesi igin uzun siire %100 oksijen
destegdi kontrolll verilmelidir.

Buradan Nereye?

Hasta civcivi stabilize ettikten sonra klinisyen, civcivin problemlerinin altinda yatan nedeni ayirt eder. Civcivlerin
en sik goriilen hastaliklar enfeksiyoz hastaliklardir (virallere 6rnek, PBFD, APV; fungallere 6rnek, Candida, As-
pergillus; ve bakteriyel), malnutrisyon (kisa kalma sendromu, metabolik kemik hastaligi), makas gaga ve kursak

yanigi.
Ancak bu vakalarin teshis ve tedavi edilmesi igin once civcivin stabilize edilmesi gerekir. Dikkatli muayene ve
degerlendirme pediatrik problemlerde teshis ve tedavinin en 6nemli kismini olusturur.

SIK GORULEN PROBLEMLER

Kursak Stazi

Bu durum, pediatrik kus hekimliginde en sik goriilen problemdir ve pek ¢ok civ-
civde degisen derecelerde kursak stazi bulunmaktadir. Bunlarin biiyiik bir ¢o-
gunlugu elde besleme girisimi ile olsa da problemin teshis ve tedavisi altinda
yatan patolojinin anlagilmasi arastirma olmadan yapilamaz.

Etiyoloji
Nedenler arasinda:

+ Generalize ileus (6rnegin; sistemik hastalik, yabanci cisimler, liglitme,
agir metal zehirlenmesi, dehidrasyon)
Kursak bozukluklar (6rnegin; yabanci cisimler, fazla esnek/ atonik kur-
sak, enfeksiyoz ingluvitis, fibroz gida sikismasi, veya kursak yanmasi)

+ Diyetle ilgili problemler (6rnegin; soguk gida, asin sulu gida, gidalarin
kursakta yerlesmesi, asiri yeme, fazla kuru gidalar)

Klinik Durum

Kursak kusurlarinin klinik belirtileri arasinda; alti saatten fazla bos kalmasi, regurgitasyon, beslenme yanitinin
kaybi bulunur. Bu durumdan muzdarip pek ¢ok civciv dehidredir (eritemat6z burusuk deri, derinin ¢adirlagmasi
ve ¢okiik gozler).

Kursak iceriginin aspirasyonu ile eksi- kokulu fermente ingestanin ortaya gikmasi (eksi kursak) veya ingesta-
nin kalinlagmasi (elde besleme formiillerinin suyunun siiziilmis olmasi ile).

Fekal ¢ikis azalabilir, digki bigimsiz ve veya macunsu olabilir.
Teshis

Kursak merkezli ve fekal sitoloji (Gram boyama) ve kiiltiir, hematoloji ve biyokimya ve radyografi.

Yonetme
Sinirlarin gizilmesi ve olasi sorunlarin diizeltiimesi igin nedenler ayirt edilmelidir.

« Kursak, besleme tlipli veya ilik tuzlu hizl lavaj ile (su temiz gelene kadar) bosaltiimaldir. (Yabanci
cisim gibi bazi ug vakalarda, ingluviyotomi yapilmasi gerekebilir.) Bu civcivlerin gogunlukla dehdire
olduklar varsayilabilir ve kursak motilitesi restore edilene kadar parenteral sivi tedavisi yapilmalidir.
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+ Kursak ve fekal sitoloji/ kiiltlirii icin endike, uygun antimikrobiyaller verilmelidir.

« Bu vakalarda ¢okca basite alinan maya enfeksiyonlarina sik rastlanir; yazarin tecriibeleri de genellikle
bakteriyel asiri artisin sik gézlendigi yoniindedir.

+ Kursak bandaji ihtiya¢ halinde denenebilir. Bu bir non-adeziv bandaj seklidir, kursagin altindan ve
kanatlarin etrafindan kaldirma ve destekleme amacli yapilir —kursak bosken atonik kursaga agirlik
yapilmasina olanak saglar.

« ilkin kursak bosaltilir, pek cok vakada dehidrasyon diizeltilene kadarki ilk birkac saat kursagin bos bi-
rakilmasi tavsiye edilir. Ek besin kiigiik miktarlarda izotonik tuzlu su seklinde verilir. E§er bu diizgiin bir
sekilde ilerlerse, kati gida eklenir. Kiigiik, sulu gidalar sik sik verilir. Elde besleme diyeti ile beslemeden
once kii¢lik miktarlarda pankreatik enzim gidanin dilue edilmeden sivilastiriilmasina olanak saglar.

+ Motilite modifiye ediciler (6rnedin; metoklopramid, veya sisaprid) motilitenin restore edilmesine des-
tek olur, tesiri diisiik olmasina ragmen diger destekler saglanamadiginda kullanilir. Metoklopramid
genelde sabit inflizyon hizinda verilmediginde etkisiz olmaktadir. Komplike olmayan vakalarda (civciv
hala aktifse) rezene gayi ile kursagin islatiimasi motilitenin restorasyonuna yardimci olur. (Rezene,
fonksiyonel ileus vakalarinda gastrointestinal motiliteyi stimule edici etkiye sahiptir.)

Prognoz

Prognoz, uygun ve hizl tedavi saglandiginda iyidir. Ancak, bu pek ¢ok ciddi problemin erken endikasyonu ola-
bilir ve altta yatan probleme gore farkl prognozlara sahip olabilir.

BODURLUK

Etiyoloji

Bodurluk, yagsamin ilk 30 giiniinde ortaya ¢ikar. Genellikle yanhs besleme teknikleriyle besleme (zayif igerikli
veya yanlis karigimli diyetler, yetersiz miktarda besleme gibi..), zayif cevresel faktorler (sicaklik ve nem degerle-
ri) veya hastalik (6rnegin, renal hastalik) ile birlikte gordldir.

Klinik Durum

Semptomlar arasinda normalin altinda agirlk artisi, kas kiitle-
sinde azalma (parmaklar, kanatlar, sirt kontrol edilmeli), anor-
mal tliylenme (6rnegi, bas tiylerinin sirkiiler diizende tepede
gelismesi) ve kafa boyutunun viicuda oranla ¢ok biiyiik olmasi
bulunur. G6z kapaklarinin normalden veya beklenenden agik
olma durumu veya gecikmis kulak agilmasi veya normalden dar
kulak kanali gozlenir. Etkilenen kus kronik olarak tekrarlayan
enfeksiyonlardan muzdariptir, ve devamli mama icin bagirir/
yalvarir. Civciv biiylidiikce siklikla kiiresel bir kafa, ince uzun ve
narin bir gaga gelisir. Gozler ekzoftalmik goriiniir, ¢linkii kafata-
s bigimsizdir.

Yonetme

Predispoze neden ayirt edilmeli ve tedavi edilmelidir. Besinsel yetersizlikler diizeltilmelidir. Prognoz, problemin
erken teshis ve tedavisi saglandiginda iyidir.

ENFEKSiYOZ HASTALIKLAR

Tanim/ Genel Bakis

Enfeksiy6z hastaliklar geng yavrularda gok sik goriiliir; onlarin diisiik bagisikliklar standardin altindaki beslen-
me pratikleri ile birlestiginde hastaliklara biiylik oranda agik hale gelirler. Bu bagisikhk diisiikligl, ayni zaman-
da geng yavrularda enfeksiy6z hastaligin siklikla tekrarlayacagi anlamina da gelir. Hastayi korumak igin hizl ve
agresif tedavi gereklidir.
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Etiyoloji
Enfeksiyon sunlardan kaynaklaniyor olabilir:

Bakteriyel (Pseudomonas, E. Coli, diger gram- negatif bakteriler)
+ Fungal (Candida, Aspergillus)
+ Viral (Polyomavirus, PBFD)
+ Chlamydia psittaci

+ Parazitik (Cryptasporidia, Trcihomonas, Cochlosoma, Coccidia ve Atoxoplasma (geng kanaryalarda); ne-
matodlar (askaridler, Capillaria ve Acuaria)

Klinik Durum

Semptomlar arasinda letarji, beslenme yanitinin kaybi, deride eritem ve solgunluk, dehidrasyon, kursak stazi,
kusma/ regurgitasyon, kilo kaybi veya gelisim bozukluklar, subkutan6z hemoraji, tliy anomalileri ve ani 6lim
bulunur.

Yonetme

Etiyolojik ajanlar ayirt edilir ve civciv buna gore tedavi edilir. Hastaya destek bakim gereklidir.

AVIAN POLYOMAVIRUS
Etiyoloji

Polyomavirus, nispeten cevresel olarak istikrarli, zarfsiz bir viriistiir. Tim papaganlar etkilenebilir, ancak en gok
etkilenenler Macawlar, Konurlar, Eclectus papaganlari ve Caiqular'dir. Daha nadir olmakla beraber Afrika gri
papaganlari, Kakadular ve kokteyller de etkilenmektedir. Otiiciilerden; Gim ispinozlari, Kanaryalar, Sakalar ve
Floryalar da etkilenebilmektedir. Virusun bu kuslara papaganlardaki gibi antijen olusturup olug

Patogenez

Virus idrar ve digki yoluyla ve solunum, deri sekresyonlari ile bulasabilir. Vertikal bulagsma siiphelidir, ancak
heniiz yeterince kanitlanmamistir. Deneysel olarak inokule edilip, enfekte olan papaganlar 2-7 giin boyunca
hastaligi yaymistir.

Enfeksiyon her zaman hastaliga neden olmaz. Hastalik belirleyiciler arasinda enfekte kusun tirii, yasi ve es
zamanh bagisiklik baskilayicilar (PBFD gibi) yer alir. Hastaliga en fazla hassasiyet olusan yas, tiirler arasinda
degisiklik gostermektedir:
+  Muhabbet kuslari: 10-25 glinliik
« Konurlar: < 6 haftalik
+ Macaw ve Eclectus:< 14 haftalik
Sevda papadanlari: 1 yasina kadar (eszamanli PBFD de etkileyici olabilir)

Daha biiyiik kuslar genellikle ikincil bir bagisiklik baskilanma durumu olmadan klinik semptom gostermezler
(PBFD gibi).

Yetigkin kuslar enfekte olabilir ancak nadiren hastalik semptomu gosterirler.

Herhangi bir yasta enfekte olan kuslarda, herhangi bir hastalik gelismese de hala viral replikasyon ve bulas-
tirma s0z konusudur. APV tagima siiresinde, enfekte kusun tiirii ve yasi belirleyicidir (daha biiyiik kuglar daha
kisa tasima periyoduna sahiptir):

+ Muhabbet kuslari 6 aya kadar, seksiiel maturitenin bitimine veya ilk Greme siklusunda kadar tasirlar.
+ Konurlar 4-8 hafta, nadiren 16 haftaya kadar tasirlar.

Macawlar 6-14 hafta tasirlar.
« Kakadular 8-10 hafta tasirlar.
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Klinik Durum

Muhabbet kuslarinda (APV'nin primer rezervuarlarl) semptomlar arasinda yumurtadan ¢ikisin azalmasi ve
embriyonik 6liimler, abdominal gerginlik, subkutan6z hemorajiler ve tiir displazileri —birkac ay icerisinde ¢ozli-
lebilir (kanattaki ve kuyruktaki primer ve sekunder tiiyler diiser veya patlama problemi —bundan muzdarip mu-
habbet kuslari runner olarak bilinir ve bu durum French moult olarak adlandirilir). Bu durum bazen serebellum
etkilendiginde norolojik belirtiler de gosterebilir.

Diger papaganlarda APV ani dliimler (6zellikle 15 giinliikten kiigiiklerde) veya kursak stazi, zayiflik, sari idrar,
solgunluk, tliy folikiillerinin kanamasi ve subkutandz morarmaya neden olur. Maruz kalan pek ¢ok papagan
genelde 10-14 giin igerisinde olir. Daha biyiik irk papaganlarda 6liimler daha ¢ok 20-140 glinler civarinda
meydana gelir.

Teshis

Antemortem tani PCR problari ile konulabilir. ik enfeksiyondan sonra viremi, kan PCR'i ile teshis edilebilir. Kisa
bir periyod gectikten sonra virlis kloakadan PCR ile goriilebilmeye basglanir. Kusun tasiyicihigi sona erdiginde
kan PCR'I negatif sonuclanir. 6-8 hafta sonra kloakal tasima da soona erer. Bu yiizden:

« Kan pozitif, kloaka negatif: Enfeksiyonun erken donemi, veya aralikh tasyici.

« Kan ve kloaka pozitif: Kus aktif enfekte ve tasiyici.

« Kan negatif, kloka pozitif: Kusun tasiyiciligi sona eriyor.

« Kan ve kloaka negatif: Kus enfeksiyondan temizlenmis ve artik tagimiyor.

ilk 6nce kan testi yapilir. Eger bu negatifse, kus 8 hafta karantinada tutulur ve sonra temiz sayilir. Eger bu test
pozitif sonuglanirsa, kusa 2-3 ay sonra tekrar test yapiimalidir.

Bariz patolojik bulgular icerinde hidroperikardium, kardiyomegali, hepatomegali, splenomegali, generalize sol-
gunluk (kaslar turuncu renkte goriiniir) ve petesiyal kanamalar bulunmaktadir.

Histopatolojik bulgular sunlari igerir;

« Biyiik irk papaganlarda, dalakta, bobrekteki mezengiyal hiicrelerde ve Kupffer hiicrelerinde net bir
sekilde bazofilik intrantiklear inkliizyon cisimcikleri bulunur.

« Muhabbet kuslarinda inklizyon cisimcikleri, serebellum, renal tiibiiller, splenositler ve hepatositler gibi
pek cok organda bulunabilir. Siklikla en ¢ok tiiy folikiilleri ve biiyiiyen tiylerde 6ne c¢ikar.

Agir hepatoseliiler nekroz.
Immun-mediate glomerulonefropati.

Yonetme
Muhabbet Kugsu Disindaki Kuglar

ilk vaka farkedildigi anda, pek ok diger kug da goktan enfekte olmustur. Asilama ve test yapilmasinin higbir
yarari olmaz. Elde besleme birakilir ve yavrulari ebeveynlerin beslemesine izin verilir. Ebeveynler tarafindan
beslenen kuslarda hastaligin insidensi diismektedri (muhabbet kuslari harig). Satilacak olan kuslara kan PCR'|
ile bakilmali ve negatif sonug ciktiktan sonra satilmadan once iki hafta daha tutulmalidir.

Muhabbet Kuslari

Yavrular ve geng kuslar, enfeksiyonun rezervuaridirlar; bu yiizden tireme dort ay boyunca durdurulmalidir (tim
kuslar en az alti aylik yasa gelene kadar). Tim genc kuslar uzaklastirilmali ve yetiskinler temiz ortamda hareket
etmelidir. Dezenfesiyon fenolikler, sodyum hipoklorid veya stabilize klorin dioksid ile saglanabilir.

Koruma
Muhabbet Kugsu Disindaki Kuglar

En iyi yontem Muhabbet kuslari, Kokteyl ve Sevda papaganlarinin test edilmeden alinmamasidir. Diger insanla-
rin kuslari bakim igin alinmamalidir. Kapali kusluk saglanmahdir (ilk basta test edilmeden hareket edilmemelidir
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gibi). PBFD de ayni zamanda test edilmelidir. Eer kusun tasinmasi gerekiyorsa en az 18 hafta gegtikten sonra
dénmeli ve asilama yapilmali, dort ya da bes hafta hareket etmeden 6nce tutulmalidir. Yetigkinlerden yavrulara
hareket trafiginin kontrolii onlenmelidir.

Muhabbet Kuglari
Rastgele sayida kus, hastalik teshisi igin test edilmelidir. Sadece PCR- negatif kuslar alinir.

PAPAGANGIL GAGA VE TUY HASTALIGI (PBFD)
Etiyoloji

PBFDV, zarfsiz tek sarmalli DNA'lI bir Circovirustur. Minimum inkubasyon periyodu 21- 25 giindiir ancak bazen
birkac yil bile siirebilir. Digki, kursak sekresyonlari ve tiiy tozlari ile bulagabilir, vertikal bulagsma stliphelidir ancak
kanitlanmamistir. Enfeksiyon takriben, hematojen olarak yayilir, tiily folikiil epitelyumunda, timus ve bursada
lokalize olur. Kakadularda gaga biiyiime alaninda da lokalize olmaktadir. Tiiy distrofisi, immunsiipresyon ve
kakadularda ramfotekanin asiri biiylimesi ve islevini yerine getirememesine neden olur.

Klinik Durum

Tim papaganlar duyarldir ancak Yeni Diinya papaganlari ve kokteyllerin daha az enfekte oldugu goriilmistdir.
PBFD daha ¢ok genclerde gozlense de bazi yetigkinler de duyarlidir. PBFD iki formu bulunur: Akut ve kronik.

Akut PBFD mamadan kesilme donemindeki yavrularda goriiliir (6zellikle gri papaganlarda). Letarjik, kabarik ve
anorektik olurlar. Hematolojide pansitopeni ve non-rejeneratif anemi gozlenir. Etkilenen kuslar tliylerde anor-
mal gelisim goriilemeden dnce siklikla siddetli karaciger nekrozundan oliirler (birkag giin igerisinde). Tiy lez-
yonlari ugmaya baslayan kuslarda 28-32 giinliikken not edilmistir.

Teshis
Histopatoloji: Tuy folikiillerinde ve kloakal bursada basilik intrasitoplazmik inkliizyon cisimcigi bulunur ve tani
igin dikkate degerdir.

Seroloji: Hemagliitinasyon (HA) ve Hemagliitinasyon Inhibisyon (HI)- Hemagliitinasyon yikanmis eritrositle-
rin aglutinasyonu dérnekte virus varligini gosterir. Sonugcta, eritrosit diliisyonunun yiiksek olmasi aglutinasyona
neden olur. Yiiksek titre, hastada yiiksek viriis ekskresyonunu gosterir. Hl ise aglutinasyon sonucu olusan an-
tivirus varligini gosterir. Kusta kronik PBFD'de, tipik olarak yiiksek HA titresi ve dilisiik HI titresi gorliir; kusta
ylksek HI titresi genellikle hastaliktan ari oldugunu gésterir.

PCR: Viral- spesifik PCR testleri BFDV igin daha hassastirlar, ancak latent enfekte veya gegici viremik kuslar
herhangi bir endikasyon vermezler, replike olmayan DNA 3 ay sonra kanda temiz ¢ikar. Bundan dolayi PCR, HA/
Hl ile birlikte kullaniimalidir.

Eger HA/HI ulasilabilir degilse, klinik olarak normal olan kuslardan PCR pozitif olanlar 3 ay sonra tekrar test
edilmelidirler.

Yonetme

Arastirmalar yuritiilmekte olsa su anda heniiz bir agisi bulunmamaktadir.

Prognoz

Bazi kuslarin (6rnegin Loriketler) efektif bagisiklik yaniti gelistirdikleri ve iyilesmede etkili oldugu gozlenmistir.
Ancak bu kuslann pek cogunun gelecegi belirsizdir. Bazi kuslar, klinik belirti gésterdigi halde 10-30 yil arasinda
yasayabilir ancak pek ¢cok enfekte kus, iki yil icerisinde diislik bagisiklik ve ikincil hastaliklar nedeniyle 6lmektedir.

Ceviri: Duygu SEZER
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Problem Solving In Psittacine Paediatrics -
Background Reading

Part One: Chick Development

Bob DONELEY, BVSc FANZCVS (Avian Medicine)

Professor, Avian and Exotic Pet Medicine
The University of Queensland Gatton, Queensland, Australia 4343

Introduction

Parrot chicks are altricial i.e., totally dependent on their parents (or hand rearer) for warmth, food, and psycho-
logical development. This session explores the normal development of psittacine chicks and the factors that
impact this development. Understanding this development leads the clinician to a better understanding of the
impact of disease (and its treatment) on these chicks.

THE NEWLY HATCHED CHICK

At hatch, the parrot chick is totally dependent on external support to survive and develop.

Most parrot hatchlings are covered in down, which may be white, yellow, or grey in colour. A few exceptional
species are naked or nearly naked: Eclectus and Indian Ringnecks have extremely short (1-2 mm), abrupt-end-
ed, 0.5 mm-wide 'stubs’, which abrade off the skin after a few days; the Budgerigar chick is naked, or has a
few strands of down on hatching, Forpus chicks hatch with an almost naked skin bearing extremely few, long
strands of down. Prior to full feathering the normal chick's skin should be pink or pinkish yellow in colour, and
soft and warm to the touch. A second wave of down feather growth begins at 1-3 weeks of age and, some-
times, even later in some species.

The eyes are closed at hatch (although the chick may be able to see light and movement through the closed
eyelids) and begin to open at 10—28 days, taking several days to open completely.

In Eclectus and New World parrot chicks, the external auditory meatus is not perforate and cannot be distin-
guished, other than as a slight depression on the skin, until the eyes open. Old World parrot chicks (Australian
and African species), on the other hand, have a perforate earhole from the time of hatching. Research indicates,
however, that hearing in all species may be present even before hatch.

The yolk sac is internalised and provides a source of nutrition (and possibly immunoglobulins) through its at-
tachment to the small intestine.

Feeding

It is unclear when the parents begin feeding, but likely start within the first 24 hours, before the yolk sac is fully
resorbed. In most species the hen feeds the chicks, often not leaving the nest for at least a week, relying on
the cock to feed her via regurgitation. After she leaves the nest, both parents usually feed the chicks, often in
day and night shifts. Anecdotally, it seems that feeding is frequent and continues during the night. The chicks
solicit feeding by vociferous head-bobbing, which may or may not be accompanied by wing-flapping. Nestlings
attempt to acquire food by the intensity of their vocal and postural signalling. The parents either respond to
this behaviour to dictate the distribution of food, or they can control it directly by allocating food directly by
selectively feeding nestlings based on physical cues such as size, age, sex, or condition. Another alternative is
to feed all the chicks equally. Very hungry chicks shortly before and after fledging will, following the excitement
of being fed, sometimes head bob, and even feed their siblings.

Growth

Pre-weaning chicks should be either resting, sleeping, or calling for food. As they get older, the chicks still
spend a lot of time sleeping, but are more interested in their environment and in socializing with nursery mates.

There is an inverse relationship between a small clutch (1-3 eggs), a long incubation period, a prolonged nest-
ling period, and a low protein diet of pollen, vegetable matter or fruit; larger clutches (4-6 eggs) often have a
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shorter incubation period, brief nestling period, and a diet of protein-rich seed from grasses and other herba-
ceous plants. Overall, the shorter the incubation period, the shorter the time in the nest before fledging. For
example, budgerigars lay 4-6 eggs, the incubation period is 18-19 days, and the chicks fledge at 35 days. Black
cockatoos, on the other hand, lay 1-2 eggs, incubate them for 24-28 days, and the chicks fledge at approxi-
mately 90 days.

The growth rate of nestlings is related to their final body weight, their metabolic rate, and their food intake. In
normal circumstances, the chicks grow at a rapid rate until they begin to wean, at which time they peak their
weight and then lose weight until they reach their adult weight and plateau. The weight and age will vary be-
tween species but the growth rate, expressed as a graph (see Figure 1) remains similar.
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Figure 1. Growth rate graph of the Blue and Gold macaw (from Abramson et al, 1996)

Bone development and growth reflects the sedentary nature of pre-fledging parrot chicks (see the behaviour
section below). The spine and synsacrum develop early in the nest, followed by the pelvic limbs — the first to
bear weight. The pectoral bones are the last to develop. The following chart (Harcourt-Brown) illustrates how
the development of the bones matches the increasing activity level of the chicks.

Day after hatching
0 10 20 30 40 50 60 70 80

In nest
B Bone growth

W Activity
Climbing

Flapping

Humerus and pectoral guide Confident flight

r

Tibiotarsus and femur Freh on
one foot

Tarsometatarus and

synsacrum

Figure 2. Relationship between the cessation of the growth of various bones and the onset of different activities in 5 parent
reared Pionus chicks. The leg bones had finished growing by 39 days, the wing bones by 47 days, and no vigorous activity
occurred until the bones had finished growing. (Harcourt-Brown, 2004).

31



ONURSAL KONUSMACI HONORARY SPEAKER

Pin feathers begin to emerge at 2—3 weeks of age. The body contour feathers emerge over the shoulders first;
the pattern of emergence after that varies between species, although usually the body contour feathers emerge
at the same time or shortly before the secondary flight feathers on the wings. The second wave of down feath-
er growth results in the bird been covered with down and contour feathers and it no longer requires brooding.
Primaries may begin to develop before secondary feathers, but usually mature after them. At fledging nearly all
the contour and flight feathers are fully grown, although final feather maturity is usually not complete before
the bird has weaned.

PHYSIOLOGY

There are unique challenges facing the parrot chick (and those caring for them).

1. Thermoregulation:

a. Small body size means that there is a large surface area to body mass ratio, sensitising them to temper-
ature extremes (especially hypothermia).

b. They lack white fat (for insulation) and brown fat (for thermogenesis), making them reliant on their me-
tabolism to maintain their body temperature.

c. Although cockatiel chicks have been shown to develop endothermic responses as early as 1-week post-
hatch, they are still only capable of achieving 75% of the adult ability to maintain their body temperature
until they fledge.

d. This means that parrot chicks require:

i. the frequent ingestion of a high-energy, easily digested food to maintain their metabolic rate and body
temperature

ii. reduced energy expenditure through minimal activity and the sharing of body warmth with their par-
ents and clutch mates

2. Alimited ability to invoke compensatory physiologic responses (e.g., vasoconstriction and vasodilation)

3. Their kidneys have poorly developed concentration and filtering capacity, meaning that their fluid require-
ments may be two to three times that of an adult bird

4. The digestive tract has a rapid transit time and is easily 'stressed’, leading to ileus

5. The respiratory tract is immature, and the air sacs are compressed by the intestinal tract, resulting in a low
respiratory reservoir

6. The still-developing immune system is often unable to cope with primary or secondary pathogens

UNDERSTANDING THE DEVELOPMENT OF BIRD BEHAVIOUR
Avian behaviour can be categorised into two functional groups:

a. Self-maintenance behaviours designed to accomplish a specific task to maintain the health of the indi-
vidual. These include feeding, feather care, locomotion, and concealment; and

b. Social behaviours designed to communicate information to another individual. These behaviours include
territoriality, concern or fear, and courtship.

Some of these behaviours are believed to be innate or instinctive; others are learnt. All are reinforced by the
reaction the bird receives. Parrot chicks live for the first weeks of their life in a quiet, dark hollow. Social interac-
tions at this stage are limited, confined to their siblings and parents. Young chicks will solicit their parents (and
sometimes their siblings) for food but, other than a defensive vocalisation when they feel threatened, chicks do
not vocalise in their first weeks.

They do, however, respond to touch. The parents are often preening and touching the chicks all over between
feeds and, in multi-chick clutches, there is a lot of direct physical contact. If a chick becomes physically sep-
arated from its siblings, it will stretch it head and limbs out until it regains contact and can move to position
where the close contact is available.

As mentioned earlier, although the eyelids might not open for a few weeks, chicks will respond to light and
movement and may become agitated when disturbed by such. Energy expended in responding to light and
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movement is counterproductive. In the wild, a nest is warm, dark, and quiet — the chicks grow better in such an
environment.

After their eyes open, the chicks will respond to colour and shapes; appropriately stimulating environments (in
terms of vision, touch, sound, and interaction) are vital to mental development. On the other hand, a break from
stimulation is needed to allow time for rest and sleep. This need decreases as the chick grows and develops
more independence.

After fledging, many parrots learn to socialise by contact with their parents, siblings, and other birds (often their
own age) in a flock. An example of this is the galah. In the wild clutches of 1 - 2 chicks, or more than 5, rarely
survive. Once they fledge, the chicks are taken to a nearby 'créche’, a tree or stand of trees where other galah
‘families’ are interacting. Here they learn early social skills before joining a nomadic juvenile flock where they
remain until reaching sexual maturity. This socialisation period teaches the juvenile birds food recognition
(and how to locate it); predator recognition; sentinel duties; grooming behaviour; survival skills and early social
behaviours.

Hand rearing
Why?

Hand rearing can be done for several reasons: to increase production from rare or valuable species; when the
chick is orphaned; or in an attempt to make a better socialised chick. Recent studies suggest that the latter is
not always achieved by hand rearing, but many aviculturists maintain that hand reared chicks make better pets.

When?

The timing of commencement of hand rearing varies between the owner and the individual circumstances.
Some chicks, artificially incubated, are reared from the time of hatch; others are left with their parents for 2-3
weeks and are ‘pulled’ for hand rearing just before their eyes open, while others are taken just before fledging
and are then reared until ready to wean. Research has shown that parrots which had been removed very early
from the nest were more likely to develop stereotypic behaviours significantly more than those that had stayed
longer in the nest before having been removed for hand-rearing. The same research suggested that hand-
reared chicks, particularly those who were incubated or removed prior to their eyes open, were much less likely
to breed successfully in later life. (Schmid et al, 2006)

Frequency

The frequency of feeding is dependent on the age of the chick:

Hatch to 1 week — every 2 hours

1 week to 3 weeks — every 4 hours

3 weeks to 6 weeks — every 6-8 hours
6 weeks to weaning — every 8-12 hours

a o oo

Many breeders feed their babies on a rigid schedule of every 1 to 4 hours, depending on their ages. However,
disturbing a resting or sleeping chick to feed it, or forcing hungry chicks to wait for food until the next scheduled
feeding is needlessly stressful for young birds. The optimal feeding schedule is sensitive to the bird's needs,
including their rapid increases in weight and the concurrent increase in the volume of food required at each
feed. Breeders who no longer adhere to the rigid scheduled feeding style report neonates that sleep soundly
for consecutive hours and awaken eager to eat. Rather than forcing chicks to adhere to schedules tailored to
human convenience, feeding them on demand may be best for proper physical and behavioural growth.

How?

Different techniques are used for feeding, including the use of syringes, feeding tubes, or spoons. Regardless
of the technique used, it is important to stimulate a feeding response (head bobbing and thrusting) by applying
slight pressure to the beak commissures before any food is introduced. When a chick is displaying a feeding
response, its glottis is closed, and accidental aspiration of food is less likely. It should be noted that chicks fed
with a feeding tube are often more aggressive to people after weaning and have more health problems than
those fed with a spoon or syringe. Tube feeding should therefore be reserved for sick chicks.
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Diet

A variety of quality commercial diets are available today and it is uncommon to see ‘homemade' recipes. The
volume fed is between 8-12% of the chick's bodyweight. The food should be mixed fresh for each feed and fed
at approximately 41°C (normal body temperature for birds). The addition of supplements (especially calcium
and vitamins) to a quality commercial diet should be discouraged.

Environment

Newly hatched chicks are not capable of endothermy and will lose body heat (or overheat) rapidly. Active warm-
ing is therefore required until the chick is feathered. As the chick grows and its feathers develop and open, the
need for supplemental heat decreases, and the young chicks can be moved out of heated brooders into unheat-
ed containers that allow more movement but still resemble a hollow.

Prior to their eyes opening, neonatal parrots are responsive to light. They have evolved to begin life in the dark-
ness of a tree hollow, and may react adversely to strong light by flinching, hiding or trembling. After their eyes
open, this light stimulus may encourage premature activity and weightbearing, resulting in limb abnormalities
(Harcourt-Brown, 2004). Restricting movement is therefore a critical factor in the prevention of limb deformi-
ties. Various containment systems employ the use of towels to provide darkness, privacy, traction and hiding
places that appear to be critical to a stress-free environment. For further comfort and safety, feeding should
continue in a routine manner, and the environment must remain secure.

This better understanding of a chick's behaviour and requirements is seeing the phasing out of brightly lit,
individual white containers for hand-rearing chicks. Many breeders are now rearing chicks in small, darkened
containers until fledging age is reached. Hand-reared chicks reared in such a fashion appear to gain weight
faster than those kept in brightly lit environments. Other breeders prefer to allow the parents to rear their young
but handle the neonate briefly each day (or several times daily). See below for more detail.

Behavioural development

The importance of physical contact for neonates should not be ignored. The keeping of multiple chicks
together increases normal (but not excessive) physical stimulation. Incubator-hatched birds should have
touch massage incorporated into their daily care. Placing a lightweight soft cloth on the chick's back after
feeding may simulate the weight of other chicks or a parent, and often has the effect of quieting a restless
chick after a feed.

A proposed alternative to hand-rearing chicks to produce tame adults is to handle the neonates briefly while
still in the nest and been fed by their parents. The post-weaning behaviour (tameness) of hand-reared and ne-
onatally handled parrots appears to be similar and differs substantially from that of birds which have been par-
ent-reared (without handling). Although it has been suggested that taming parrot chicks by neonatal handling
prevents the development of the behavioural abnormalities associated with hand-rearing, such as abnormal
sexual and social imprinting and inappropriate reproductive behaviour, this evidence is primarily anecdotal.

However, it is not known how hand-reared, neonatally handled, and parent-reared birds differ with respect to
other behaviours, such as neophobia (fear of new objects or surrounds). Research (Fox and Miller, 2004) has
suggested that hand-reared chicks are less neophobic in their first year of life, but this does not last. Hand-
reared birds may exhibit moderate levels of neophobia after weaning, later they behave in a manner almost
indistinguishable from parent-reared birds in response to a novel object. The use of environmental enrichment
is recommended for all chicks, regardless of how they were reared.

Fledging

Prior to fledging, babies show increasing interest in the world outside their enclosure. A partial covering of tow-
els will enable them to see out of their container or to retreat and hide. As they become ever more inquisitive,
they will spend more time looking out of the container and less time in concealment. There is often a great deal
of wing flapping that happens inside the nest as they start building up their pectoral muscles. If a perch is pro-
vided in the enclosure, the chick will often start to perch rather than stand on a flat surface.

Flight competence precedes weaning in parrot chicks — they must learn controlled flight before following their
parents to various, often distant, food sources. The practice of clipping the wings on newly weaned chicks
should be strongly discouraged, as this limitation to flight often ends in traumatic injuries.
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Weaning

Weaning is a stressful time for both the chick and the hand rearer. The chicks will often start to refuse feeds and
may regurgitate part of what has been eaten. Flight becomes common and weight loss is normal at this stage,
as the develop muscle and lose fat. Weaning requires the chick’s eating skills to develop over a period of several
weeks. Unfortunately, many pet stores and breeders consider a chick "weaned" as soon as it shows interest in
eating on its own; the process is gradual as the chick learns where, what and how to eat. There are numerous
motor skills necessary to accomplish this, and these take time to develop. Environment evolutionary pressures
appear to have an effect on the duration of the weaning process, with arid zone birds weaning faster than those
from more tropical environments, perhaps because food availability is shorter in an arid environment.

A broad selection of a wide variety of foods should be available for the chicks at this time — formulated diets,
vegetables, and fruit — and intake of these foods monitored carefully. Feeding a chick by hand may encourage
the chick to experiment with a range of foods.

Detailed knowledge of hand-rearing practices, including weaning ages, can be obtained from reputable avicul-
ture literature.
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PART TWO: THE SICK CHICK ASSESSMENT OF THE SICK CHICK

HEALTH DETERMINANTS Challenges in treating the sick chick

As most companion birds are altricial, their health status is determined not only by their current environment,
but also by the ‘input’ from their parents, how the eggs were incubated, and what happens to the chick after '- Small body size

hatch. These determinants can be broadly classified into three groups (see Table 1). .

Pre-laying factors | oty genetics become a major issue in the breeding of colour mutations, where closely t« | Immature physiology

related birds are mated to develop certain characteristics. Unfortunately, along with desirable
characteristics such as new colour, undesirable physical characteristics, such as decreased
body size or physical deformities, can also occur.

Require
These genetic factors may also play a role in limited populations of endangered species, where  frequent
small populations may be confined into a small habitat. 'ﬂ‘%;ﬁ‘;ﬁzfg’f

4 easily'dﬂtggstible

The maturity of the parents will affect the size of the eggs laid, the immunity passed through the T
egg, and the number of eggs laid. generate

endothermic
response

The health of the parent birds can affect the chick via pathogens transmitted through the egg -
to the chick, and by the degree of transference on maternal immunity via the albumen and yolk. La?:f:.?:""

feathers

The diet fed to the parents, particularly the levels of calcium and vitamins, will have a direct
effect on the vitality, development, and health of chicks — even before hatch. ( High
. metabolic
Incubation factors Artificial vs. natural incubation: as a rule, parent-incubated eggs tend to hatch out stronger - )
chicks. Advances in incubation techniques are, by and large, resulting in better chicks. However,
skill and experience are required to match the results seen in natural incubation.

Temperature, humidity and hygiene in the nest box or incubator will have direct effects on the
development of the chick and its hatchability and strength after hatch.

_ _ _ _ Limited compensatory Kidneys have poorly
Care in handling of the eggs by either the parents or the incubator operator, as well as the physiologic responses developed concentration

frequency and degree of rotation during artificial incubation, can affect the degree of difficulty

in hatching, as well as an effect on the incidence of malpositions. (e.g,, vasoconstriction & and filtration capacity

vasodilation)

Post-hatch

fact Temperature extremes can force the chick to divert resources from its growth and health
actors

towards maintaining a constant body temperature. Humidity extremes can predispose a chick
to dehydration, respiratory infections, and skin problems (e.qg., toe constriction). | Immature

physiology

Poor hygiene will substantially increase the concentration of pathogens (or potential pathogens)
in the chick's environment. With the chick's immune system still developing, this creates a high
probability of infectious disease. Low respiratory reservoir | Rapid Gl transit time
. _ N o « Immature respiratory tract and predisposed to ileus
Although the-era of homemade har.ld—rearlng dlef[s is passing, .nutrltl.on of the chick is still a « Air sacs compressed by the

major factor in the health of the chick. The practice of adding ingredients to a well-balanced intestinal tract

formula (often based on anecdotal information from other aviculturists) can have major
detrimental effects on the chick.

Management of the nursery, in particular biosecurity and the quarantine of new chicks from
different sources, will determine the likelihood of introduction of infectious diseases such as
Avian Polyomavirus. As with any other medical case, a good history of the chick is an essential key in the diagnostic workup. Factors
to consider stem from the earlier discussion on the determinants of a chick's health.

History

Activity levels of the chicks, especially in a brightly lit nursery, can affect the incidence of bone

deformities by encouraging the chicks to stand and move around prematurely. In assessing the problem, it is vital to know details on hatch dates, hatch weights, growth rates, mortalities,
medications, and previous medical problems. Records containing such information are valuable sources of
Table 1. Determinants of health for chicks information but are sadly lacking in many cases.
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PHYSICAL EXAMINATION

Weight

The chick should be weighed, and its weight compared with the expected weight for that age, found in growth
charts (if available). All chicks will gain weight each day — it is the rate of weight gain that is more important
than the actual weight. This can be monitored by expressing the chick's weight as a percentage of the expected
weight for that age. If a problem exists, improvement can be seen as a gain in percentage of expected weight,
rather than actual weight gain. (Figure 1)

Using growth charts

Growth charts can be found in avicultural literature. Look for charts where
multiple chicks were used to determine mean weights for each age.

4 Calculate the patient's weight as a percentage of the expected weight for
that age.

< Repeat this every day to ensure that the patient is maintaining its
expected percentage, or catching up to it DONOT rely on weight gain
alone!

Example:
If a chick weighs 85g, and the growth chart says for that age it should be 100g,
the chick is 85% of the expected weight

If the next day the chick is 889 (apparently good — the chick has gained weight),
but the expected weight is 115g, then the chick is 76% of the expected weight —
it has actually lost ground, even though it has put weight on. Review diet and
treatment plan urgently!

Figure 1. Using growth charts

Posture

It is important to be aware that chicks sleep and rest in what seems to be ‘awkward' positions (for example,
conure and macaw chicks often sleep on their on their backs). These positions change as the chick moves; one
should look for postures that do not change with movement.

Conformation

The positioning and conformation of the limbs and the spine should be checked. Common conformational
abnormalities include a kinked (or ‘wry') neck, scoliosis, kyphosis, tibiotarsal or femoral rotation, and anterof-
lexion of the toes. Flexing the hock joint should bring toes P2 and P3 into alignment with the tibiotarsal crest.
Anything else indicates an angular limb deformity.

Body condition

Thin toes and elbows are a good indicator in neonatal chicks of dehydration, malnourishment, or disease - the
toes and elbows in a well-nourished, healthy chick should be ‘plump’. Palpation of the pectoral muscles is
helpful; the soft keel bone at this age should be well fleshed with soft (but poorly developed) pectoral muscles.
Behaviour

Restlessness and agitation could indicate incorrect environmental temperature or stress (e.g., excessive light-
ing).

Failure to elicit a feeding response by pressing gently on the beak commissures can be an indication of disease,
hypothermia, or weakness.

Skin

Pallor of the skin can indicate hypothermia, anaemia, or illness. Erythematous skin can indicate hyperthermia
or illness. Heavily wrinkled skin indicates dehydration.
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Crop

The normal crop should have a small amount of food in it at most times. It should not be over-distended, nor
should it have significant amounts of air or gas in it. Rhythmic contractions of the crop should be visible in
neonatal chicks, and the crop should nearly empty in 4—6 hours in all chicks.

Head

The size of the head should not be excessively large in relation to body size. The beak should have a normal
conformation. There should be no sinus swellings. The nares should be open and symmetrical.

The eyes should be symmetrical and healthy in appearance. They begin to open at 10—28 days and take several
days to open completely. Most Australian and African parrots hatch with their ears open. The ears of Eclectus
and South American species should be open within 2—3 weeks after hatching.

Oral cavity

The oral cavity should be examined for diphtheritic plaques or other abnormalities. Its colour should be noted;
it is normally pale pink.

Coelom

There should not be bruising or haemorrhage visible. The coelom can be trans-illuminated with an intense focal
light for closer inspection. As the chick grows, the abdomen reduces in size relative to the rest of the body. At
weaning it should be concave when palpated; a convex abdomen could indicate a degree of abdominal distension.

Feather growth

Feather eruption and growth follows a defined process, as described in the previous module. Abnormalities
include:

+ Feathers erupting in an unusual pattern (e.g., in a circular pattern on the crown of the head, rather than
running parallel along the line of the body).

+ Stress bars in the opened vane.

« Abnormal colouring.

+ Haemorrhage in the calamus.

+ Dystrophic development.

Skeletal system

Palpate the spine for evidence of kyphosis or scoliosis. Check the legs for any angular limb deformity and flex
the hock — the toes (P2 and P3) should align with the cnemial (tibial) crest. Any lateral or medial deviation sug-
gests tibiotarsal rotation. Palpate all limbs for swelling or crepitus.

Droppings

The faecal portion should be well formed, light brown in colour, and not malodorous. A degree of polyuria is
normal (especially in hand-reared chicks), but this should lessen as the chick ages. Excessive or persistent
polyuria warrants further investigation.

DIAGNOSTIC TESTING

Microbiology is a valuable tool in assessing gastrointestinal flora. Gram stains and cultures are frequently
used to assess crop or other gastrointestinal problems. Normal bacterial flora includes Lactobacillus, Strep-
tococcus, Staphylococcus and Bacillus spp. Low numbers of E. coli are often normally cultured as well. Other
gram-negative bacilli and Candida are rarely cultured from healthy chicks. It is important to understand why an
infection is occurring, rather than stopping at that diagnosis.

Clinical pathology can be used readily on chicks. It is important to note that compared to adults of the same
species, chicks normally have:
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+ Lower PCV and higher white cell count.
« Lower total protein and uric acid.
+ Higher CK.

Radiography is often an essential tool for assessing the status of the skeletal system, but the low density of
the bones and the cartilaginous growth plates in very young chicks can make this difficult.

EVALUATING THE SICK CHICK

On initial presentation of a sick chick, a rapid but thorough evaluation as described above needs to occur. This
assessment includes a history, physical examination, and finally diagnostic testing (performed after the chick
is stabilised). If possible, a few drops of blood can be collected for a PCV, blood smear, TPP, and blood glucose.

An evaluation of these findings, while not exhaustive, can be performed rapidly to determine the chick's status
using the "Four H's.

The Four H's

Regardless of the underlying aetiology, the majority of problems with sick chicks can be associated with the
“four H's":

Hypovolaemia
Hypoglycaemia
Hypothermia
Hypoxia

oo oo

Other problems, such as beak abnormalities and angular limb deformities, rarely present as emergent condi-
tions and will not be discussed further in this section.

Hypovolaemia

Severe dehydration is common in sick chicks, usually associated with GI dysfunction (vomiting, diarrhoea, and
ileus) or decreased intake (poor husbandry, refusal to eat). Respiratory loss due to panting when heat stressed
can also lead to dehydration. Dehydration and hypovolaemia lead to decreased tissue perfusion and subse-
guent organ damage and even failure. As chicks appear to lack the ability to compensate for mild hypovolaemia
by increasing tissue perfusion (increased heart rate and contractility, and increased vascular tone), they are
extremely sensitive to the effects of dehydration.

Clinical signs include:

Thickened mucoid saliva
Wrinkling of the skin
Decreased venous return (assessed by 'blanching’ the basilic vein)

oo T o

Decreased urine output and thickened urates
e. Crop stasis
If any uncertainty is present, it is usually safe to assume the chick is dehydrated and act accordingly.

Treatment requires the administration of warmed isotonic fluids. These can be given IV, |0 or SC, but if the SC
route is chosen the chick should be normothermic, as peripheral vasoconstriction will slow fluid absorption.
10 catheters can be placed in the tibiotarsus or ulna, while IV catheters can be placed in the jugular, basilic or
medial metatarsal veins. An initial fluid bolus of 3% - 4% of the chick's body weight can be given over 15 min-
utes and repeated based on the chick's response. Ongoing fluid administration at 3mls/kg/hour can then be
initiated. Care must be taken to avoid fluid overload (often seen as a dyspnoea associated with non-cardio-
genic pulmonary oedema). Once the chick is well hydrated the oral administration of fluids can be expected to
maintain a suitable fluid balance.
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Hypoglycaemia

Hypoglycaemia often arises due to either poor husbandry (inappropriate diet, infrequent feeding, diluted food,
or insufficient volume of food) or severe systemic iliness (particularly sepsis or those conditions leading to Gl
ileus or other Gl dysfunction). When low dietary intake is combined with an immature gluconeogenic response
and low body fat, the result can be severe hypoglycaemia. This in turn leads to CNS and cardiac disturbances
(weakness, seizures, coma, and death). In the early stages of hypoglycaemia, chicks may be constantly hungry,
exhibited as excessive begging behaviour.

Chicks with severe hypoglycaemia should be treated with an 1V/10 bolus of dextrose (250-500mg/kg (50% dex-
trose, 0.5-1ml/kg diluted 1:4) administered over 5 minutes. Repeat boluses can be given, based on response to
treatment, and then once normoglycaemic the chick’s IV/10 fluids can be supplemented with 5% dextrose until
the chick is eating.

Less severe hypoglycaemia may be effectively dealt with by an early return to feeding (or by feeding a more
appropriate diet).

Hypothermia
Hypothermia in chicks arises because of the effect of the following factors:

a. Large surface area to body mass ratio

b. Lack of feathers to insulate the body

c. Low reserves of white (insulating) and brown (thermogenic) fat
* Reduced ability to vasoconstrict or shiver

e. Reduced activity (chicks are usually sleeping or eating)

When these factors are combined with inappropriate environmental temperatures or reduced food intake (de-
creased metabolic energy), the result can be profound hypothermia.

Hypothermic chicks are lethargic and poorly responsive to stimulus. Their limbs and bodies are cool to the
touch. Peripheral vasoconstriction can be seen as a pallor to the skin. Left untreated cardiovascular function
will be compromised, resulting in organ dysfunction and finally cardiac arrest.

Hypothermic chicks should be warmed before fluid resuscitation, but care should be taken to avoid peripheral
vasodilation and possible hypotension. Warming can be achieved with warmed air or heat lamps, but the chick
must have the ability to move away from the heat source once it is normothermic, to avoid hyperthermia.

Hypoxia

Hypoxia is common in chicks and can be associated with anaemia, the aspiration of hand rearing formula, in-
fectious respiratory diseases (e.qg., bacterial or fungal infections), or compression of the air sacs by distended
loops of intestinal tract. Hypoxic chicks will have an increased respiratory rate and effort (mouth breathing,
increased sternal lift and tail bobbing). Cyanosis can be seen but is usually difficult to appreciate. Pulse oxime-
try may be of benefit but — because of calibration difficulties with nucleated erythrocytes - trends, rather than
absolute numbers, should be monitored.

Oxygen supplementation (via an anaesthetic induction chamber, flow-by oxygen or an intranasal oxygen line)
should be administered when hypoxia is diagnosed, or suspected Care must be taken to prevent oxidative tis-
sue damage associated with 100% oxygen administered for prolonged periods of time.

Where To From Here?

Once the sick chick has been stabilised the clinician can then move on to determining the underlying reason for
the problems that the chick was presented. The most common causes of disease in chicks are infectious dis-
eases (viral e.qg., PBFD, APV; fungal e.g., Candida, Aspergillus; and bacterial), malnutrition (stunting syndrome,
metabolic bone disease), scissor beak, and crop burns.

But the diagnosis and treatment of these cases can only be performed once the chick is stabilised. Careful
evaluation and examination are paramount in diagnosing and treating paediatric problems.
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COMMON PROBLEMS

Crop stasis (‘sour crop')

This is a commonly seen problem in paediatric medicine, with most sick chicks
having varying degrees of crop stasis. All too often hand rearers attempt to di-
agnose and treat this problem without seeking to understand the underlying
pathology.

Aetiology

Causes include:

+ Generalized ileus (e.g., systemic illness, foreign bodies, chilling, heavy metal
toxicosis, dehydration).

+ Crop disorders (e.g., foreign bodies, overstretched/atonic crop, infectious
ingluvitis, fibrous food impaction, or crop burns).

+ Dietary problems (e.g., cold food, excessively watery food, food that settles
out in the crop, overfeeding, overly dry food).

Clinical presentation

Signs include the crop failing to empty in more than six hours, regurgitation, and loss of feeding response. Most
chicks will be dehydrated on presentation (erythematous wrinkled skin, tenting of the skin and sunken eyes).

Aspiration of the crop contents usually reveals the sour—smelling fermenting ingesta (‘sour crop') or thickened
ingesta (hand-rearing formula with the fluid drawn out of it).

Faecal output may be reduced, and the stool may be unformed or pasty.

Diagnosis

This is based on crop and faecal cytology (Gram stain) and culture, haematology and biochemistry, and radi-
ography.

Management
The cause should be identified using the means outlined above and corrected where possible.

« The crop should be emptied with a feeding tube and repeatedly lavaged with warm saline until a clear
wash has been obtained. (In some extreme cases, e.g., foreign bodies, it may be necessary to perform an
Ingluviotomy.) It should always be assumed that these chicks are dehydrated, and they should be treated
with parental fluids until crop motility has been restored.

« Appropriate antimicrobials should be given as indicated by crop and faecal cytology/culture. It is overly
simplistic to assume that these cases are always yeast infections; in the authors' experience bacterial
overgrowth is usually more common.

« Acrop 'bra' can be used if needed. This is a non-adhesive bandage placed under the crop and around the
wings to 'lift and support' the atonic crop to allow gravity to assist with crop emptying.

+ Once the crop has been emptied, in many cases it may be advisable to leave it empty for a few hours
while dehydration is corrected. Initial feeds should be of small volumes of isotonic saline. If this moves
through, solids can be added. Small, watery meals should be fed often. Pre-digesting the hand-rearing
formula with a small amount of pancreatic enzymes can liquefy the diet without diluting it.

*+ Motility modifiers (e.g., metoclopramide or cisapride) may assist in restoring motility, although their ef-
ficacy is poor if used without other supportive measures. Metoclopramide is usually ineffective unless
given as a constant rate infusion. In uncomplicated cases (where the chick is otherwise bright), a strong
solution of fennel tea given by crop drench may assist in restoring motility. (Fennel has been shown to
promote gastrointestinal motility in cases of functional ileus.)
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Prognosis

The prognosis is good, provided prompt and appropriate therapy is provided. However, it could also be an early
indication of a more serious problem and the underlying problem may have a different prognosis.

STUNTING

Aetiology

Stunting is seen in the first 30 days of life. It is usually associated with improper feeding techniques (poorly
balanced or incorrectly mixed diets, inadequate amounts fed, etc.), poor environmental conditions (temperature
and humidity extremes) or disease (e.g., renal disease).

Clinical presentation

Signs include subnormal weight gain, reduced muscle mass (toes,
wings, back should be checked), abnormal feathering (e.g., head
feathers develop in a circular pattern on the crown) and oversized
head relative to the size of the body. Eyelids fail to open normally or
when expected, and there is delayed ear opening or narrowing of the
ear canal. The affected bird may suffer with chronic, recurrent infec-
tions, and be constantly calling and begging for food. As the chick
gets older it often develops a globose head with an elongated slen-
der beak. The eyes may appear exophthalmic because of the mis-
shapen skull.

Management

The predisposing cause should be identified and treated. Nutritional inadequacies should be corrected. The
prognosis is good if the problem is diagnosed early and treated successfully.

INFECTIOUS DISEASES

Definition/overview

Infectious diseases are quite common in young chicks; their low level of immuno-competence combined with
often substandard rearing practices leaves them highly predisposed to infection. This same lack of immu-
no-competence means that the progression of an infectious disease in young birds is often rapid. Prompt and
aggressive therapy is needed to save the patient.

Aetiology
Infections may be:

* bacterial (Pseudomonas, E. coli, other gram-negative bacteria)

+ fungal (Candida, Aspergillus*)

+ viral (polyomavirus*, PBFD*)

* Chlamydia psittaci.

+ parasitic: protozoa (Cryptosporidia, Trichomonas, Cochlosoma, Coccidia and Atoxoplasma [in young ca-
naries]); and nematodes (ascarids, Capillaria and Acuaria).

Clinical presentation

Signs include lethargy, loss of feeding response, pallor or erythema of the skin, dehydration, crop stasis, vom-
iting/regurgitation, weight loss or failure to thrive, subcutaneous haemorrhage, feathering abnormalities and
sudden death.
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Management

The aetiological agent should be identified, and the chick treated accordingly. The patient will require support-
ive care

AVIAN POLYOMAVIRUS

Aetiology

Polyomavirus is a non-enveloped virus that is relatively environmentally stable. All parrots can be affected, but
it is most common in macaws, conures, Eclectus parrots and caiques. It is rare in African grey parrots, cocka-
toos, and cockatiels. Passeriformes, including grass finches, canaries, goldfinches, and greenfinches can also
be infected. It is unknown if the virus in these birds is antigenically related to the virus in parrots, or if it can be
transmitted between parrots and Passeriformes.

Pathogenesis

The virus is passed horizontally in urine, faeces and respiratory and skin secretions. Vertical transmission is
suspected, but not yet adequately proven. Infected non-budgerigar parrots shed the virus 2—7 days after being
experimentally inoculated.

Infection does not always result in disease. Disease determinants include species of the bird, age at which it
is infected and concurrent immunosuppression (e.g., PBFD). The age of peak susceptibility varies between
species:
« Budgerigars: 10—25 days old.
+  Conures: <6 weeks old.
Macaws and Eclectus: <14 weeks old.
* Lovebirds: up to 1 year (concurrent PBFD may be a factor).

Older birds usually do not show clinical signs unless secondarily immunosuppressed (e.g., PBFD).
Adult birds can be infected, but they rarely show signs of disease.

Infected birds of any age that do not develop disease will still have viral replication and shed the virus. The
length of time APV is shed is determined by the age at which the bird is infected (the older the bird, the shorter
the shedding period) and the species of bird:
Budgerigars shed for up to six months, stopping at sexual maturity or the first breeding cycle.
« Conures shed for 4—8 weeks, rarely up to 16 weeks.
+  Macaws shed for 6—14 weeks.
+ Cockatoos shed for 8—10 weeks.

Clinical presentation

In budgerigars (the primary reservoir of APV) signs include decreased hatchability and embryonic death, ab-
dominal distension, subcutaneous haemorrhages, and feather dysplasia that may resolve after several months
(primary and secondary feathers on the wings and tail are lost or fail to erupt — in the budgerigar fancy these
birds are known as runners and the condition is known as French Moult). There may be neurological signs if
the cerebellum is affected.

In other parrots APV causes sudden death (especially those <15 days old) or crop stasis, weakness, yellow
urates, pallor, bleeding from feather follicles and subcutaneous bruising. Most parrots die, usually 10-14 days
after exposure. In larger parrots, most deaths occur between 20 and 140 days old.

Diagnosis

Ante-mortem diagnosis can be achieved using PCR probes. After initial infection there is a viraemia that can be
detected by blood PCR. After a short period, the virus can be detected in the cloaca by PCR. When the bird is about
to stop shedding, the blood PCR becomes negative. After 6—8 weeks the cloacal shedding stops. Therefore:
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+ Blood positive, cloaca negative: early stages of infection, or intermittent shedding.
+ Blood and cloaca positive: bird actively infected and shedding.

Blood negative, cloaca positive: bird is about to stop shedding.
+ Blood and cloaca negative: bird has cleared infection, no longer shedding.

Blood should be tested first. If it is negative, the bird should be quarantined for eight weeks and can then be
considered clear. If it is positive, the bird should be retested in 2—3 months.

Gross pathology findings include hydropericardium, cardiomegaly, hepatomegaly, splenomegaly, generalized
pallor (muscles may appear an orange colour) and petechial haemorrhages.

Histopathologic findings include:
+ Inlarger parrots, clear to basophilic intranuclear inclusions can be found in the spleen, in mesangial cells
in the kidneys and in Kupffer cells.

« In budgerigars, inclusions can be found in most organs including the cerebellum, renal tubules, spleno-
cytes and hepatocytes. The most prominent are often found in the feather follicles and growing feathers.

+ Massive hepatocellular necrosis.
Immune-mediated glomerulonephropathy.

Management
Non-budgerigar aviaries

By the time the first case is recognized, most other birds will already be infected. Therefore, vaccination or
testing may not be of any benefit. Hand rearing should stop, and chicks allowed to be parent reared, as there is
less incidence of disease in parent-reared birds (except in budgerigars). All birds to be sold should be tested by
blood PCR and held for two weeks after a negative result before selling.

Budgerigar aviaries

Nestlings and young birds are the reservoir of infection; therefore, breeding should be stopped for four months
(until all birds are at least six months old). All young birds should be removed, and the adults moved to a clean
environment. Disinfection is carried out with phenolics, sodium hypochlorite or stabilized chlorine dioxide.

Prevention
Non-budgerigar aviaries

It is best not to keep budgerigars, cockatiels, or lovebirds without testing them. Other people's birds should not
be brought into the nursery. A closed aviary should be maintained (i.e., no movement in without testing first).
PBFD should be tested for at the same time. If birds do have to be moved out, and then back in, they must be at
least 18 weeks old and, if vaccinations are being used, they should be given four and two weeks prior to move-
ment. Traffic control is used to prevent movement from adults to chicks.

Budgerigar aviaries

A random number of birds should be tested to determine if disease is present. Only PCR-negative birds should
be brought in, including own birds returning from shows.

PSITTACINE BEAK AND FEATHER DISEASE (PBFD)

Aetiology

PBFDV, a circovirus, is a non-enveloped single-strand DNA virus. It has a minimum incubation period of 21-25
days, but it could be as long as several years. It is shed in faeces, crop secretions and feather dust (vertical
transmission is suspected but not confirmed). Following infection, the virus is disseminated haematogenous-
ly, localising in the feather follicle epithelium, the thymus, and the bursa. In cockatoos it also localises in the
growth areas of the beak. The result is feather dystrophy, immunosuppression and, in cockatoos, overgrowth
and underrunning of the rhamphotheca.
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Clinical presentation

All parrots are susceptible, but New World parrots and cockatiels appear to be rarely affected. PBFD is more
common in juveniles than in adults, but naive adults are susceptible. There are two forms of PBFD: acute and
chronic.

Acute PBFD is seen in juveniles (especially Grey parrots) around weaning age. They are lethargic, fluffed and
anorexic. Haematology may show pancytopenia and non-regenerative anaemia. Affected birds often die (with-
in a few days) with severe hepatic necrosis before feather abnormalities develop. Feather lesions have been
noted in fledgling birds at 28—32 days old.

Diagnosis

Histopathology: Basophilic intracytoplasmic inclusion bodies found in feather follicles and the cloacal bursa
are considered diagnostic.

Serology: Haemagglutination (HA) and Haemagglutination Inhibition (HI) - Haemagglutination (HA) is the ag-
glutination of washed erythrocytes induced by the presence of virus in the sample. The result, expressed as
a titre, is the highest dilution of the erythrocytes that causes agglutination. The higher the titre, the higher the
virus excretion in the patient. Haemagglutination Inhibition (HI) is the inhibition of this agglutination due to
the presence of antibody. The titre is the highest dilution that still inhibits agglutination i.e., the higher the titre,
the higher the level of antibodies. A positive HI titre confirms previous exposure to BFDV infection. Birds with
chronic PBFD typically have a high HA titre and a low Hl titre; birds with high HI titres are generally free of the
disease.

PCR: Viral-specific PCR tests are the most sensitive tests for detecting BFDV infection, but they give no indica-
tion of whether the bird is latently infected or transiently viraemic, as non-replicating viral DNA may take up to
3 months to clear from the blood. Therefore, PCR should be used with HA/HI, rather than replacing it. PCR can
be used alongside viral DNA sequencing and other genotyping methods to determine the source of infection.

If HA/HI is not available, clinically normal birds testing positive on PCR should be re-tested after 3 months.

Management

Although research has been conducted, there is no commercially available vaccine at this time.

Prognosis

Some birds (e.g., lorikeets) appear to mount an effective immune response and apparently recover. However,
many of these birds become inapparent carriers. Some birds, despite showing clinical signs, may live for 10—-30
years, but most infected birds die within two years of secondary diseases related to immunosuppression.
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Problem Solving In Psittacine Paediatrics — The Problems

Using the background reading above, work your way through the following problems. The an-
swers are at the end of this section — try not to jump ahead!

Questions 1 to 4 relate to the following information:

You are presented with a 3-month-old Blue and Gold macaw for vomiting. The chick was artificially incubated
and reared from hatch using a hand rearing formula made from crushed poultry chick starter (22% protein, 4%
calcium) crumble with extra calcium added. On physical examination you record the following facts:

+ The chick is in poor condition, with thin toes, elbows and wing tips. Its spine is prominent.

+ The crop is full of a semi-fluid material. As you watch, the chick lowers its head, and this material simply
runs out. It is very foul smelling.

Its droppings have well formed (but scant) faecal material but a lot of urine is passed with each motion.
+ Its wings, feet and body are pale and cool to touch. The skin is wrinkled and tents easily.

Question 1.

What is the first step you should take to stabilise the chick?

Start intra-osseous normal saline

Start the chick on antibiotics

Warm the chick

d. Giveitan IV bolus of diluted 50% dextrose

o To

Question 2.
What will be the most effective route of fluid administration into this chick?

Oral
Subcutaneous

o T o

Intramuscular
d. Intravenous /intra-osseous

Question 3.
Which of the following would be the least rewarding when trying to diagnose this chick?

a. Crop and faecal Gram stain

b. Haematology and biochemistry
c. Radiography

d. Ultrasound

Question 4.

Your plasma biochemistry profile reveals very high uric acid levels (4 x the normal reference interval). This leads
you to diagnose renal failure as the cause of this chick's condition. Which of the following is the most likely
cause of this problem?

Excessively high protein and calcium content in the diet

Psittacine Beak and Feather Disease

Avian Polyomavirus

Inadequate water supplied for drinking

a o oo

Questions 5 to 7 relate to the following information:

A 2-week-old cockatoo chick presents with a fractured left distal tibiotarsus after been dropped by the owner.
The fracture is closed but very painful.
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Question 5.
What would your analgesic of choice be?

b. Flunixin
d. Butorphanol

a. Dexamethasone
c. Meloxicam

Question 6
Would you use meloxicam in this patient?
a. Yes b. No

Question 7.
What would be your preferred antibiotic in this case?

a. None b. Enrofloxacin
c. Clindamycin d. Amoxicillin-Clavulanic Acid

Questions 8 to 10 relate to the following information:

A 6-week-old Sun Conure is presented for a loss of appetite over the last 24 hours. On examination you observe
the following:

+ The chick is very dull and depressed

+ It seems to be in good body condition

+ Thereis no feeding response

« Pale skin

« Bruising around the ventral body wall.

Question 8.
What do you think is causing the bruising?

a. Trauma from handling or from other birds

b. Warfarin poisoning associated with contaminated formula
c. Septicaemia/bacteraemia/viraemia

d. Self-trauma due to perceived coelomic pain

Question 9.

Before you can do any diagnostic testing, the chick dies. The owner agrees to a necropsy. This reveals free
blood in the coelom, areas of haemorrhage under the skin, a swollen liver, and petechial haemorrhage in the
myocardium. Which of the following is your most likely diagnosis?

Acute ingluvitis

. Avian Polyomavirus

Warfarin poisoning

. Trauma

o 0o T o

Question 10.
What advice would you give the owner?

a. Start all chicks in the nursery on enrofloxacin
b. Start all breeders on in-water doxycycline

c. Cloose the nursery, finish off hand rearing the chicks in the nursery, and allow the parents to rear all their
own chicks for at least 6 months

d. Look at alternative means of rodent control.
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ANSWERS

Question

Answer

Comment

The first thing to do is warm the sick chick. Sick chicks are going into hypothermic
shock — the heart and respiration is slowing, there is peripheral vasoconstriction, and
major organs are now poorly perfused. Warming the chick reverses these changes and
allow effective supportive care such as fluids, medications, etc.

The oral route cannot be used until crop motility is restored. The SC route is less
effective than intravenous or intra-osseous, and IM fluids (in the volume required) are
extremely painful.

Ultrasound is unlikely to tell you much more than the bird has ileus. Gram stains can
tell you whether bacteria, yeast, or both, are involved. Blood work can tell you about
anaemia, dehydration, and organ function. Radiology may give you some information on
the size and location of organs, skeletal development, etc.

The levels of calcium and protein in a poultry chick starter crumble are extremely
nephrotoxic to parrots, especially chicks. They often contain ionophores as a coddiostat,
again very toxic.

Dexamethasone and other corticosteroids are contraindicated in birds because of their
immunosuppressive effect (much greater than in mammals). NSAID drugs such as

flunixin and meloxicam should not be used in neonates, as their renal function is poorly
developed. Opioids can be used but care must be taken to avoid respiratory depression.

See Question 5 answer.

Antibiotics are not indicated as the skin is not broken. Excessive / unnecessary use
of antibiotics can lead to multidrug resistant bacteria and, in chicks especially, yeast
overgrowth in the Gl tract.

With this age group and presentation, a septicaemia/bacteraemia or viraemia is most
likely. Warfarin and trauma are possible but not likely.

This is a classic description of necropsy findings in a chick with Avian Polyomavirus

10

Antibiotics given to the surviving chicks and/or their parents are unlikely to help in the
face of a viral outbreak. Experience has shown that the incidence of Avian Polyomavirus
is much lower in parent-reared chicks than in hand-reared chicks.
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Kuslarda Reprodiiksiyon Problemlerini Cozmek-
Arka Plan Okuma

Bob DONELEY, BVSc FANZCVS (Avian Medicine)

Professor, Avian and Exotic Pet Medicine

The University of Queensland Gatton, Queensland, Australia 4343

Girig

Medikal, fizyolojik ve davranigsal reprodiiktif problemler, kus pratiginin 6nemli bir bélimiini olusturur. Klinis-
yenler diizenli olarak ve siklikla, yumurta sikismasi, yumurta sarisi peritoniti, gonadal neoplazi, asir yumurta
iretimi ve agresyon ile karsilasirlar. Daha az siklikla olsa da fertilite ve {iretim problemleri, yetistirme tesisleri
tarafindan arastirilmak lzere sorulmaktadir. Hatta yabani kuslarda, kusun reprodiiksiyonu ile ilgili bilinmesi
gerekenler seyler var: Bu kuslardan %10'u kulugkaya yatiyorsa —tehdit edilen tiirler- %60-70'i yumurta problemi
yaslyor.

Biitiin bu problemler, klinisyenin kuslarin reprodiiksiyonunun —anatomi, fizyoloji, ireme davraniglari ve tavuk
yetistirme- gibi konularda bilgi sahibi olmasini gerektirir. Bu seminer; klinisyenlere bu alanda ¢alismak igin ihti-
yaclari olan alet, reprodiiktif problemlerin diyagnozu ve tedavisi ile ilgili temel bilgi saglamay1 amaglar.

CINSIYETIN BELIRLENMESI

Kuslardacinsiyet,genetikolarakfertilizasyondamirasyoluylahomolog
olmayan Z ve W cinsiyet kromozomlarinin kombinasyonu ile belirle-
nir. Memelilerden farkli olarak erkek kus homogametiktir birbiriyle

ayni iki cinsiyet kromozomu tasir (Z2), disi ise heterogametiktir (ZW).
Bir gok kusta Z ve W kromozomlari morfolojik olarak benzer goriiniir I :
X X X

Sex chromosomes

(homomorfik) ancak daha ilkel ugamayan kuslarda farklh boyutlarda-
dir (heteromorfik). W kromozomu, kiiglik bir genetik materyal tasir ve
neredeyse tiim kuslarda cinsiyetin Z kromozomu tarafindan belirlen-
digi gordliir -W kromozomunun varligina veya yokluguna gore- : iki Z

kromozomunda erkek olurken, sadece bir tane olmasi halinde disi _ iy i |
olmaktadir. Primer oosit (ZW) mayoz béliiniir, polar body ortaya ¢i-

kartir ve ayrilir, sekunder oosit (yine ZW olarak) mayoz gegirir, ikinci

polar body ortaya ¢ikar ve hem Z hem de W kromozomu tasiyan ovum olusur. Fertilizasyonda erkeklerin ZZ
kromozomu ovuma girer ve ovum Z veya W kromozom igeren giftleri, homozigot (ZZ- erkek) ya da heterozigot
(ZW-disi) gametler Gretilir.

Mammals | Birds

Y 17 W zZ 2
e Female Male

Sadece sicaklik degil diger cevresel faktorlerin de kuslarin cinsiyetlerinin belirlenmesinde etkili oldugu —rep-
tillerde de oldugu gibi- kanitlanmistir. Ancak, yumurtadan cikista cinsiyet oranindaki ¢arpikliktan kaynaklanan
embriyolarin cinsiyete dayal mortalitesi de —6rn: Avrupa Gal Hindisi (Alectura lothami) gibi- bazi tiirlerde rapor
edilmistir.

inkubasyonun ilk giiniinde, embriyonik gonadlar kalinlasarak embriyonik (mezonefrik) bébregin ventral medial
yiizeyinde goriillir hale gelir. Ayirt edilemeyen gonadlar distaki epitelyal tabaka ile birlesir ve altta serpistirilmis
ve mezensime gevsek bir sekilde baglanan (medulla adini alan) hiicre kordonu uzanir. Seksiiel farklilagma sira-
sinda gonadlar igeride bilateral testis (ZZ) veya tek tarafli ovaryumlar (ZW) olarak gelisir. Genetik olarak erkekte
(ZZ) hiicre kordonu gonadal medulladaki dis epitelyumu azaltarak seminifer6z kordun iginde yogunlasir. (Gele-
cekteki spermatozoalar) germ hiicreleri iligikteki kordun iginde gegici mitotik depo olusturur. Disi embriyosunda
(ZW), gonadal gelisim asimetriktir. Sol gonadal korteks somatik hiicreleri cogalir, germ hiicreleri (gelecekteki
ova) kortekste akiimiile olur ve erken dénemde mayoza girer. i¢ medulla fragmente olur. Sag gonad igeride
bilyilr ama asla korteks kalinligina erismez. Sol gonadda oldugu gibi medulla fragmente olur, ancak sag gonad
nihayetinde rudimenter olarak kalir.

Oyle diisiiniilmektedir ki, sag ovaryumun (ve beraberindeki oviduktun) regresyonu gereklidir, ¢inkii viicut bos-
lugu yumurtlayacak olan disinin sadece bir ovaryum ve kanalda gelismekte olan yumurtalarini tasiyabilecek
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kapasitededir. iki ovaryum ve kanal enerji itibariyle ucus agisindan fazla maliyetlidir. Ancak bu kompleks soru-
nun tek bir cevabi yoktur, ¢linkii bazi kus tiirlerinde (6rn: Pek gok yirtici) her iki fonksiyonel reprodiiktif organa
da sahiptir ve Kiwi (Apteryx spp) iki ovaryuma ve bir ovidukta sahiptir. Gonad gelisiminde dinlenen viicudun
maskulinize veya feminize edilmesi igin testosteron ve dstrojen hormonu salgilarlar (Smith 2010).

Cinsiyet Tayini

Kuscular, ‘kuslarin cinsiyetini bilme'ye ne kadar da kazanilmis bir merak derse de pet sahipleri igin bu bilgiyi
ogrenmek bir gereklilik ve masraf demektir. Yine de, birgok saglik ve davranis problemi (6rn: Yumurtlayamama,
agresyon) kusun cinsiyetine baglidir, dolayisiyla kusun cinsiyetini 6grenmek 6nemli bir klinik veri oluyor.

insan gozii icin pek ¢ok kus seksiiel monomorfiktir (6rn; pek cok Giiney Amerika ve Afrika papadani, pek cok
papagan ve giivercinler) Bazilari da ilk basta monomorfik daha sonra dimorfik hale doniisiiyor. (6rn: Pek gok
Asyatik papagan erkeginin siyah boyun halkasi gelisir, bazi yirticilarda da 2-3 yasinda farkl cinsiyetler arasin-
da boyut farkliliklari gozlenir). Diger tiirlerde agikga dimorfizm tiiylenme ile birlikte ortaya gikar (6rn: Eklektus
papadani). Kuslar i¢in nasilsa onlarin UV spektrumu 151§ farkli algiladidi igin onlar birbirlerinin cinsiyet ayrimini
rahatlikla yapabilirler.

KUSLARDA CINSIYET MONOMORFIK KUSLAR iGiN CiINSIYET AYRIMI TEKNIKLERI

* DNA: Cinsiyet ayriminda gen belirlemek i¢in PCR kullanilir. Bu da Z ve W kromozomlarina bakilmasiyla
olur. By, laboratuvarda yapilirken dikkat edilmesi gereken hangi tiirlerin test edileceginin bilinmesidir. Bu
genlerdeki tiir spesifik farkliliklarin bilinmesi gerekir. Bu testte kan kullanilir. Yeni koparilmis tiy pulpasi
da DNA icin kaynak olusturabilir. Bazi laboratuvarlar test i¢in yumurta kabuguna bakmayi tercih edebi-
liyor ancak bu yontemde kaynak aileden ve kardeslerden kontamine olabilmektedir. Laboratuvarlar DNA
testini yaparken %99.9 kesinlikle teshis edebilmektedirler. Ancak bazi anekdotal raporlar kuscular tara-
findan dogruluk oraninin daha diigiik oldugunu gosteriyor.

* Cerrahi Cinsiyet Ayrnimi: Endoskopik baki ile anestezi altinda gonadlarin bulunmasi ile olur. Bu teknik,
gonadlarin ayirt edilmesine, kusun maturitesinin degerlendirilmesine ve diger i¢ organlarin muayenesine
olanak saglar. Tecriibeli bir elde bu teknik %98 kesinlik saglar. Ama riski de yok degilidir. Mortalite riski,
tecriibeli bir veteriner hekim elinde %0.2'den daha diisiiktir. Bu teknigin kullanimindaki problemlere sik-
likla gok obez veya ¢ok geng kuslarda rastlanir.

+ Bekle ve Gor: Bu tiirler gelistikge dimorfizm gosterirler. Tiirden tiire ne kadar siirede belli olacagi degisik-
lik gosterir. Kokteyller, genellikle alti aylikken ilk juvenil tily degistirmeden sonra (bazi renk mutasyonlari
ile) dimorfizm gosterirler. Diger yandan Asyatik papaganlarda 18- 24 aylik yasa kadar seksuel dimorfizm
gozlenemez.

* Vent (Kloakadan) Cinsiyet Tayini: Ratites ve su kuslarinda viziiel veya dijital muayene ile kloakanin vent-
ral tabanindan fallus ve klitoris ayrimi yapilarak bakilir. Bu teknikle kuslarda hata pay: yiiksektir.

Diger teknikler igerisinde saha arastirmacilari tarafindan en ¢ok kullanilan fekal steroid seviyesi, tiiy pulpa kar-
yotipi ve kan 6rneginden bakilmasidir.

REPRODUKTIF KANALIN ANATOMISI
DigI
Ovaryum

Pek cok kus tiriinde kuluckadan sonra sadece bir ovaryum (sol)
mevcuttur. Bu da dorsal hilusta, mezovaryum tarafinda -bdbregin
kraniyal bolimii ile adrenal gland arasinda- asilidir. Arteriyal kan, re-
nal arterin sol kraniyal ovaryo- oviduktal kolu ile saglanir ve direk
kaudal vena cavanin igine giden iki ovaryen ven ile bosaltilir. Bu da-
marlar ayni zamanda hilusta lokalize olur. Ovaryum, kuluckada kor-
teks ve medulladan ibarettir ve bliylimeye baslar. Bu olurken, oositler
(germ hiicrelerinin derivasyonlari) biiyiimeye baslar, korteks ve me-
dulla arasindaki ayrim ortadan kalkar. Korteks immatur folikdller igin
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uygun paransimatoz alan haline gelirken, medulla da irregular (diizensiz) -kan damarlari, sinirler diiz kaslar ve
interstisyel hiicre i¢eren- vaskuler alandir. Ureme mevsimi boyunca ovaryum, prenuptial akselerasyon denilen,
folikillerin biiyiime ve maturasyonunun gergeklestigi bliyiime fazina girer. Sonra da ovulasyon ve yumurtla-
manin meydana geldigi kulminasyon ve folikdillerin regrese olup, ovaryum boyutunun kii¢ildiigi refraktor faz
tarafindan takip edilir. Refraaktor faz esnasinda, geriye kalan folikiiller atreziye ugrar. Kuslarda sik gozlenen, iki
atrezi formu vardir. Bursting (kirlma) igeren; sélomik kavite veya ovaryumda, folikiiler duvarin yirtilip yumurta
sarisinin ovum digina giktigi atrezi. invazyon atrezisi ise ovumun hiicreler tarafindan saldiriya ugramasi ve
yumurta sarisinin in situ rezorpsiyonu ile karakterizedir. Bu istilaci hiicrelerin, granuloza hiicre katmani veya
‘theca’ hiicreleri tarafindan olusturuldugu disiinilmektedir.

Folikiil

Folikiil, onu ovaryuma asan, vaskiiler ve innerve yapida bir fibroz sap
tarafindan geligir. Folikiil, yumurta sarisi (karaciger tarafindan sentez-
lenen protein ve yag karisimi) ve graniiloz hiicre tabakasi ile sarili
germinal diskteki biiyiik primer oositi igerir. Folikill, yliksek oranda da-
marlagmis ve zengin sinir agi igeren bir duvar ile gevrilidir. Bu duvar,
folikiiliin epitelyum tabakasinin minimal innerve formu (stigma) olan
vejetal kutbuna dogru incelir. Bu kisim folikiiliin ovulasyon sirasinda
ruptura ugrama noktasidir. Folikiiler biiyime agsamasindan sonra, pe-
rivitellin tabakasi diye bilinen glikoprotein yapi, graniiloz hiicre ve oo-
sit arasinda bir formdadir. Perivitellin tabakasinin fertilizasyondaki
gorevi, spermi tanimak ve akrozom reaksiyonunu baslatmaktir.

Ovidukt

Ovidukt, sélomik kavitenin lizerine gift katmanl bir peritoneum boliimi tarafindan asilidir, oviduktun dorsal ve
ventral ligamentleri mezosalpinks halini almistir. Dorsal mezosalpinks sélomik kavitenin lizerinden ovidukta
kadar uzanir. Ventral mezosalpinks de oviduktun ventraline uzanir ve sinirlari serbesttir. Hem dorsal hem de
ventral mezoalpinks, dis longitudinal katmani ovidukt duvarinda devam eden ¢ok miktarda diiz kas igerir. Bu
diiz kas ovipozisyonda asiste edebilmektedir.

S # Gvilated Infundibulum
2 I follicle —_— 2

_ The left oviduct has five parts: infundib-
Fallicies e/ ulum, magnum, isthmus, uterus (shell
Magnum 2 & e gland) and vagina.

3 hours
Albumen R

& ) Uterus/Shell Gland

1.25 hours .
Soft Shell 21 hours, Hard Shell Vagina
: - Seal pores,
. Sperm
] y = slorage

Isthmus

Structure Role U el e 59 Comments
pass through
Capture the ovulating follicle off
Infundibulum the anry 15 mins
Fertilization of ovum
Chalazae laid down
Magnum Albumen added 3 hours
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Small amount of protein added
to albumen

Isthmus Inner and outer shell 75 mins
membranes are laid down
Shell calcification begins

Calcification is slow in the first 8 hours (during
plumping) but then becomes rapid

Plumping — addition of watery

Uterus (shell solutions to the egg for 8 hours,

doubling the weight of the 20 hours Every 15 minutes the uterus withdraws from
gland) : . .
albumen the blood a weight of calcium equaling the total
Shell is formed amount circulating at any one moment
The utero-vaginal sphincter relaxes at the onset
of oviposition. The smooth muscles of the
Passage to the cloaca and .
N uterus then propel the egg through the vaginal
. oviposition . . .
Vagina . . 1-5 seconds | sphincter, into the vagina. The presence of the
Sperm storage in spermatic . . .
fossulae egg stimulates neurons in the cloaca, which

produces a 'bearing down' reflex of the cloaca
to pass the egg through the vent

Ovidukta arteriyel kan, oviduktal longitudinal anastomozlagsmis arteriyel kemer ve mezosalpinks formunda 3-4
oviduktal arterle saglanir. Uterusun ise 6zel damar agi (kabuk olusumunda rolii oldugu disiiniliyor) bulunur.
Venoz drenaj, direk kaudal vena kava ile heopatik portal damarlar ve renal portal damarlarla olur. Ovaryuma
benzer sekilde, ovidukt da prenuptial akselerasyona kulminasyon ve refraktor faza girer. Oviduktun boyutu sek-
siiel aktiviteye gore degisiklik gosterir. Reprodiiktif agama ile siki bir sekilde iliskilidir: Oviduktun maksimum
boyutuna ilk folikiil ovulasyonundan sadece 24 saat once erisilir ve ovidukt regrese olur. Son folikiil oviile ol-
duktan sonra, 24 saatlik bir periyodun ardindan son folikiil oviile olur ama son yumurta hazirlanmadan 6nce,
proksimal infundibulum/ magnum ve isthmus bdlgesi sirasiyla %56 ve %38 oraninda kigullr. Ayni periyod
sirasinda kabuk bezi ve vajinanin da baska sansi yoktur, ancak bu kisim son ovipozisyon seyrinin bitiminden
sonra 24 saatiginde %34 regrese olur. Oviduktun bu sezonsal biiylime ve diferensiasyonu, ovarian hormonlarin
kontrolii altindadir: Ostrojen, progesteron ve androjenler.

Ovulasyon

Sadece ovulasyondan dnce, primer oosit, kromozomlarin diploidden haploit numaraya degismesi gibi rediiksi-
yon boliinmesine ugrar. Bu da sekunder oositin ilk polar body'den ekstriizyonu ile sonuglanir. Sekunder oosit
mitoza girdikten sonra, ikinci polar body ekstriide olur ve Z veya diger kromozomu tasiyan bir ovum ayrilir.

Ovulasyon, dnceki LH (lliteinizasyon hormonu) ani artisini da igeren birgok faktoriin etkisi altinda meydana
gelir. Domestik tavuklarda ve diger tiirlerde, ovulasyon diizenli olarak ovipozisyondan sonraki doneme sabit-
lenmis olarak medana gelir, bu donemde yumurta hazirlanir. Tavuklarda, bu yumurtalarin hazirlanmasindan
yaklasik 1.5 saat sonra olur. Ovuasyon, infundibulum tarafindan sonraki ovum alimi en azindan baz noral
kontrolii gerektrir. Matur folikiil yirtilmasi, stigma bdlgesinden ovum ve yumurta sarisini serbest birakir. in-
fundibulumda sperm mevcutsa, fertilizasyona hazirlik icin ovuma dogru hareket etmeye baslar ve previtellin
katmanin igine penetre olur. Fertilizasyondan sonra dis previtellin katman, daha fazla spermin girisine karsi
kapatilr.

Ovulasyondan sonra, folikiil hizla regresyona ve absorbsiyona ugrar. Regresyon sirasinda onceki liimenin
yerini hipertrofik graniiloz hiicre yiikl lipid alir. Bu yapinin kapillarlar tarafindan istila edilmesiyle graniiloz
hiicre regresyonu meydana gelir ¢linkli kuslarda postovulator korpus luteum bulunmaz. Persistent hiicreler
hormon sekresyonuna kulminasyon fazinda da devam eder ve bu kistik folikiil ile sonuglanir. Pek ¢ok tiirde
folikiil preoviilator iginde toplanir, her 24- 26 saatteki sirkadyen ritim, vitellojenik folikiil hiyerargisini meyda-
na getirir; en biyik folikiiliin oviilasyonu, her 24- 26 saatte bir meydana gelir; ve yumurta sarisi 24- 26 saat
gectikten sonra tiim ovidukt boyunca ilerler. Yumurtlama veya ovipozisyon, birgok tiirde giinliik ve sirkadiyen
ritimde gergeklesir.
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Yumurtlama Sirasinda Kalsiyum Mekanizmasi

Uterusta yumurta izerinde kabuk birikirken, her 15 dakikada bir kalsiyum agirligi, her dakika kandan dolasima
cekilen total miktar ile dengelenir. Bu denge, viicudun kalsiyum rezervlerinde, kuslar igin ulagilabilir metabolik
yollarla bosaltilarak kurulur.

Ureme sezonu boyunca dstrojen etkisi altindaki pek ¢ok tavukta, medullar kemik (hiperostotik poliostozis-
uzun kemiklerin medullar kavitesindeki ekstra kemik-) yumurta tretiminde kalsiyum deposu olarak kullanilir.
Kalsiyum ve fosfor miktarindaki bu biytiik artis, diyet ve depolama ile alikoyulan maddeler, kanalda osteoblast
aktivitesini azaltir. Bu hiperostozis, yumurtlamadan yaklasik olarak on giin 6nce baslar. Bu ayni zamanda, kan-
daki kalsiyum transportu ile vitellogenezisle beraber her folikiildeki yumurta sarisi igin hepatik yag depolarinin
mobilizasyonu ve yumurta baglayici protein tiretimini artirir. Yumurta kabugu igin, dolasimdaki kalsiyum stimii-
le edici paratiroid hormon sekresyonu azalir. Bunun nedeni:

+ Medullar kemigin osteoklastik aktivite yoniinden mobilizasyonu
+ Guttan kalsiyum emiliminin artmasi
Urinden kalsiyum atiliminin artmasi
« Urinden fosfor sekresyonunun artmasi
+ Renal aktif vitamin D Uretiminin artmasi

Kan dolagimindaki kalsiyumun yiikselisi, kalsiyum tutucu protein ve yumurta kabugu uretimi icin mutlaka ge-
reklidir.

ERKEK

Testisler

Disi embriyoda oldugu gibi erkek embriyoda da ilk 6nce sol testis daha bliylik
gelisir. Sag ovaryumda oldugu gibi sag testis regrese olmaz, bu ylizden imma-
tur kuslarda sol testis daha biiylik olmasina ragmen, maturiteden sonra bu de-
gisir ve ikisi yaklasik olarak ayni boyuta gelir.

Testisler dorsal viicut duvarinda kaudal akciger, adrenal gland ve bobregin kra-
niyal yiizii arasinda lokalize olur. Peritoneal fold tarafindan asilir ve hava ke-
seleri tarafindan sogutulamadigi igcin mezorsiyum ile sarihdir. Kraniyal renal
arterin kolu ve testikular arterler ile gokga arteriyel kan saglanir. Pampiniformis
pleksusu yoktur. Testis, birka¢ kisa vena ile direk kaudal vena kavaya drene
edilir. Bu damarlarin pek cogu testise mezorsiyumdan ulasir.

Testisi kas gelisimi yiizlerce kivrimli seminiferéz tubdil ile saglanir. Bu bireysel

tubiiller mememlilerdekine benzer sekildedir ama kuslarda daha fazla tipte anastomozlasirlar. Seminiferdz tu-
biiller, yalanci germ hiicresi ve germ hiicreleri igin mekanik destek saglayan steroid hormon iireten ve fagositik
rol Gstlenen sertoli hiicreleri spermatogenik epitelyum tarafindan kaplanir. Tubliller arasinda interstisyel hiic-
reler (Leydig hiicreleri) androjen hormon —6zellikle de testosteron- iretir. interstisyel bogluklarda melanosit
saglanmasi da baazi tiirlerde testise siyah rengini verir.

Ureme sezonu sirasinda testikiiler akselerasyonun prenuptial fazinda, seksiiel aktivite ile birikte arter boyutun-
da ve seminiferoz tiibiillerin gapinda ve interstisyel hiicre sayisindaki artigla beraber testisin boyutu da bliyiir.
Ovaryum igin (ile/ birlikte), kulminasyondan sonra testis refraktér agamaya girer, seminiferéz tubdiller, interstis-
yel hiicreler, tunika albuginea ve eferent baglayici epididimis diiktdlleri (kanal) dagilr ve yeniden kurulur. Bu da
reproduktif ve endokrin fonksiyonunu restore eder.

Spermatogenezis

Spermatogenezisin {i¢ fazi bulunur. Spermatogonia multiplikasyonu; primer spermatosit biiylimesi ve daha
sonra da spermatide donlismesi -spermatozoaya evrilmesi-. Bu matiir spermatozoa daha sonra rete testisin
icindeki kisa diiz tubiile gecer -ince duvarli diizensiz bir kanal- testisin dorsomedial yiiziinde, epididimise biti-
sik bir sekilde ayrilir. (Rete testi biitiin tiirlerde bulunmaz.)
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Epididimis

Epididimis, testisin dorsomedial yoniinde uzanir ve memelilere nispeten daha kiigliktiir. Seksiel aktivite sira-
sinda biliyiir, ancak bas kismi viicut ve kuyruk kismi belirgin degildir. Rete testisten boylu boyunca ¢ikan eferent
kanallar rete testisin yanisira devam eder. Bunlar kanallara baghdir ve sonunda epididimal kanala girer. Bazi
tirlerde, adrenal glandin kraniyalinde uzanan epididimal ek boliim adrenal glanda girer. Orsidektomi yapilirken
bu ek ve tubuller, adrenal gland ile birlikte ainmazsa androjen sekrete eden nodiiller gelisir.

Duktus Deferens

Duktus deferens epididimisten kloakaya ¢ikar, kloakaya urodeumdan girer. Urodeumda, duktus deferensin haz-
nesine girer, mekik seklinde genisler, kloakal kasa yerlesir. Otiiciilerde (passerines) ve bazi papaganlarda, duk-
tus deferensin kaudal gikisinda seminal glomus adi verilen kivrimlardan olusan bir kitle haline déniisiir. Ureme
sezonunda bu biliylime kloakaya basi yapar, kloakal ¢ikinti ventral kaudale basi yapar. Bu temel kisim, kuslarda
spermatozoal depolamanin yapildigi kisimdir.

Eklenti Bezler

Bu organlar, kuslarda seminal vezikiil, prostat, bulbouretral gland ve ampullanin memelilerde gosterdigine ben-
zer iglev gosterir. Kuslarin ejekulatinin seminal plazmayi olusturan bilesenleri -sertoli hiicreleri ve hiicre kaph
kanallar- epididimis ve duktus deferensten gelir.

Fallus

Pek cok kusta fallus eksiktir/ yoktur. iki tip fallus vardir: intromittent ve non-intromttent tip. Ratites (ugamayan-
lar) ve su kuslaririnda (waterfowl) ilki bulunur; ikincisi ise tavuklarda ve hindilerde bulunur. Intromittent fallus
proktodeumdan ventral tabana uzanir, non-intromittent tip ise arkada, ventral tepede bulunur.

Fallus, penis degildir. Bu erektil dokudan yoksundur ve iiretradan igeriye girmez. Boyut ve sekil olarak fallus tiire
gore farkh varyetelere sahiptir. Kopulasyon esnasinda lenf tikanir ve kloaka tarafinda ekstrude olur. Intromittent
organ tavugun klokasina girer. Semen, ejekule edilirken fallustaki dorsal oyukta asagiya dogruilerler ve tavugun
kloakasina girer.

KOPULASYON, SPERM DEPOSU VE FERTILIZASYON

Kopulasyon

Pek cok kusta kopulasyon kloakal mukozanin mutual eversiyonu ile gergeklesir. Hem tavuk hem de horozun
aralikh olarak birbirlerine baskisiyla gergeklesir. Semen, direkt olarak tavugun kloakal mukozasina girer, muko-
za kopulasyondan sonra ters doner, semen tavugun kloakasinda kalir.

Sperm Depolama

Fertilizasyonun basarisi igin, sperm, dogru zamanda ve dogru yerde oositle karsilagsmaldir. Bunun sperm igin
—in vivo- basit bir gorev oldugu diisiiniilemez. Giinkii onlar, oosite ulagsmak i¢in uygun zaman zarfinda orada
olacak sekilde disi genital kanalda go¢ eder ve infundibuluma ulasir (ovulasyonu takiben 15 dakika igerisinde).
Ostrus periyodunun, ovulasyon ile senkronize olmamasi, diside ovulasyon zamaninin her zaman erkek tarafin-
dan kopulasyon —tohumlama- zamanina denk diismedigi anlamina gelir.

Kargilasan gametlerin sansinin artmasi igin, diginin spermatositleri genital kanalda depolamasi gerekir. Sfinkter
bolgesi iginde, vaginal mukozal fold, tubiiler spermatik fossula’ y1 (sperm gland bezi) tasir -ki bu spermatozoa
depolayan temel bolimddir-.

Semen bir defa kloakanin iginde depolanir ve vajinaya girer, spermatozoa uterovajinal sfinktere dogru yukari
harekete baslar. Kuvvetli secilim sonucu, %1'den daha az spermatozoa bu alana ulagir ve sperm depolama
bezlerine girer. Ek olarak onun fertilizasyonun basarisi igin, spermatik fossulanin disi reprodiiktif kanalinda
spermatosit segimine yardimci oldugu diistindiliiyor. Farkli zamanlarda farkli erkekler tarafindan gelen sperma-
tositlerin oviduktta depolanip secilimi ile yavru sayisi ve yavrularin genetik kalitesini artirir. Sadece morfolojik
olarak normal olan spermatozoa fossulanin igine girebilir.
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Spermatozoalar ilkin spermatik fossulaya girer, tiire bagli olarak 2-15 hafta hayatta kalabilirler. Yumurtanin
vajinaya gegisinin spermatozoa salinimi ile stimiile oldugu diisiinilir.

FERTILIZASYON

Spermatozoa Salinimi: Fertilizasyon infundibulumda meydana gelir, bunun igin spermatozoanin ovidukt bo-
yunca sadece 15 dk icinde ge¢cmesi, ovule folikiile albumen birakildiktan sonra atilmadan ulasmasi gerekir.

Tavuk, ovulasyon zamaninda eslesemediginde fertilizasyon fossuladaki serbest spermatositlere bel baglar.
Fossuladan salinim, ovulasyon ve / veya ovipozisyon zamaninda meydana gelmelidir. Eger yerlesik sperm fos-
suladan herhangi bir regulasyon olmaksizin salinirsa, pek ¢ok spermatozoa yukari yonde iken asagi inmekte
olan yumurta tarafindan yakalanabilir.

Salinim zamanlamasi tam olarak calisilmis olmasa da multifaktoriyel oldugu diigtiniiliiyor:

* Bir teoriye gore spermatozoal salinim fossulada kontraktil olmayan elementlerle birlikte, yumurtanin me-
kanik basincini uterovajinal sfinkteri gegmek igin kullanir.

+ Uterovajinal sfinkter néronlar ve gangliya igerir; ikinci bir teoriye gore bilinmeyen bir noral faktoriin sper-
matik fossula fonksiyonlarinda rol oynayabilecegi diisiiniiliiyor.

«  Ugiincii teoriye gore ise kuslarda spermatozoa salinim zamani, spermatozoa salinim faktérii olarak
progesteron tarafindan regule ediliyor olabilir. Spermatozoa saliniminin progesteron tarafindan stimiile
edilmesi makul bir varsayimdir, ¢linkii kabul periyodu spermatozoonun bir sonraki ovulasyondan onceki
son 5 saat fertilizasyon alanina ulagmasi igin inen yumurtaya engel olmadan fossadan salinimina izin
verir.

Fertilizasyon: Basarili fertilizasyon, sadece tek bir spermatozoonun ovuma ulasmasi ve penetre olmasini
gerektirir. Basarisiz spermatozoa i¢ ve dis previtellin membran arasinda yakalanip hapis kalir. Ancak kuslarda
¢ok sayida spermatozoa basaril fertlizasyona ve sonraki embriyonik gelisime ulagmak igin ovum tarafindan
tetiklenmeye ihtiyac duyar. Optimum sayidaki spermatozoa ovuma ulagsmak igin belirsiz —bir kag- veya pek ¢ok
spermatozoa siklikla fertilizasyonda hataya neden olur. Optimum sayl tamamen tiire bagldir ve bu alan daha
cok arastirlmaya muhtactir.

REPRODUKSIYON FiZYOLOJiSI

Puberte

Puberte, genglerin, tirlere bagh farkhhklar goriilmekle birlikte, endokrin seksuel maturiteye ulagsma ve fizik-
sel olarak reprodiiksiyon yetenegine sahip oldugu donemdir. Cok sik izlenen pet kuslarinda, bu proporsiyonel
olarak kusun boyutuna yansir diger kuglarda tavuk ve Ratites (ugamayan) gibi (iki Gretken tabaka) oldugu gibi
puberte ¢ok daha erkendir. Erkekler genellikle disilere gére daha geg yaslarda sekiisel olgunluga ulasir. Vahsi
yakalanan kuslar, esaret altindaki kuslara goére daha ge¢ maturiteye girme egilimindedirler.

Tiirler Maturite Baslangici

Kanaryalar 2 ay

Kiclk papaganlar (muhabbet
kusu, sevda papagani, kokteyl)

6 aydan- 1 yila kadar

Konur 1- 2yl
Lori 2-3yil
Kakadu, Macaw 3-6yil

Reprodiiktif isaretler

Kuslarda reprodiiktif basariya direkt (yumurtlama tarihi, penge boyutu vb gibi) veya indirekt (yavru sayisi gibi)
olarak, disinin kararina yavrulamazken (primer reprodiiktif yatirim) ve yavrularken (yumurtlama ve yavru yetis-
tirme) baghdir. Disiler bu hem fizyolojik hem de genetik perspektif nedeni ile yavrulama déneminde predomi-
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nant rol oynarlar. Yumurta lretiminin zamanlamasi ve yumurtlama, vitellogenez, yumurta sarisi formasyonu,
folikiil bliylimesi, ovidukt gelisimi gibi disi spesifik fizyolojik proses regulasyonu disiye bagimlidir. Bu prosesin
regulasyonu temelde, yavrulama girisiminden once baslatiir. Bu yumurta iretiminin altinda yatan fizyolojik
mekanizmanin anlasiimasi ve yakin kontrol mekanizmasi ile bu gevresel faktorlerin birlesmesi genis alanlarda
ireme adaptasyonu icin kritik 6neme sahiptpr.

Pek ¢ok sezonsal Ureme; yilin belirli donemleriyle sinirli Greme ile ¢akisir. Sezonsal yavrulamada, gevresel ko-
sullarin iyilestirilmesi basarili yavru yetistirme igin gereklidir. Tlrler arasindaki dayanikli varyasyonlar ve onlarin
reprodiiktif stratejileri kapsaminda, gcevresel kosullara bagh olarak gikacak olan yavrularin parenteral bakimi ve
gelisimine bagli olarak reproduksiyon tetiklenir.

Ureme mevsimselligi mekanizma kontrolii hem endojenéz hem de eksojendzdiir. Endojendz faktorler zayif ola-
rak anlasilabilmistir faat su gercegi yansitir ki, pek ¢ok esaret altindaki kusun siirekli olarak ¢evresel kosullari
hala mevsimsellik gosteriyor tipki genis ¢cevresel degisiklikteki alanlara gogen gégmen kuslar ve tropikal kuslar
(kiiclik bir varyasyon ile fotoperiyod) gibi. Bazi tropikal tiirlerde, yumurtlama yilin herhangi bir ayinda gercek-
lesebilir ama bireysel kuslar siirekli yumurtlamazlar ve pek ¢ogu da hala neredeyse yilda bir siklusa girerler.
Diger tropikal kuglarda mevsimsel tireme siklusu goriiliir. Digerlerinde de tam olarak bilinmese de giin boyunca
degisken ancak siklus, yemege ulasim, yagmur gibi faktorlere gore degisir, erkeklerin testisleri yilin son birkag
ayinda tamamen regrese olur.

Ekzojenoz faktorler daha iyi anlagilabilmistir. Bunlar:

1. Coklu faktorler bireysellik igin segilir, bu optimum kosullar yavrularin hayatta kalmasi igindir (gidaya ula-
sim igin). Bu kuslar daha fazla yavru dretir ve bireysel fitligi artirir. Bu gida erisebilirligi, yavrularin bi-
ylimesi i¢in secilmis ayarlari veya lireme zamaninin degisimini gerektirir. Bu anlatim, yapabildiklerinde
neden Urediklerini gosterir.

2. Yaklasik faktérler veya gevresel kosullar olasi kuslarin lireme sezonuna girmesini ongoriir. Bu yaygin
olarak tiremeye fizyolojik ve davranigsal hazirlik icin (reprodiktif sistemin maturitesi, yuva bulmak ve es-
lesmek, yumurtlama ve kulugkaya yatmak) zaman tanir. Bu hazirligin tamamlanmasi 6-8 hafta alabilir ve
siklikla sezonsal gidaya erisimin artmasini ilerletir ve 6nayak olur. Yaklasik faktorler yildan yila degisiklik
gosterebilir ve bunlar kusglarin Gireme sezonu zamaninin nasil oldugunu anlatir.

Bu yaklasik faktorler su durumlarda daha fazla yikilir:

- ilkin fotoperiyod gibi dngdriilebilir faktérler gonadal gelisimi baslatir ve tireme umulur.

* Bazi habitatlar, 6rnegin tropikal bolgeler, biyilik oranda 6nceden kestirilebilirdir. Clinkii onar gergekten
sabittir ve yilin iki yarisinda kii¢iik degisiklikler olur. Bazi habitatlarda devam eden lreme stratejisi
avantajli olabilmesine ragmen, bahsedildigi gibi pek ¢ok tropikal kus hala sezonsal lireme gdsterir.

* Diger habitatlar 6rnegin tliman iklimlerde, 6nceden yiiksek ihtimalle tahmin edilebilir. Clinki onlar farkl
yolla degisir ve yilin ayni zamaninda bile degisiklik gdsterebilir. Bu sezonsal habitatlarda, hayvanlar
reprodiiktif aktivite gosterebilir ve reprodiiktif yarigmayi nispeten senkronize, gidaya ulasilabilirlik agi-
sindan takip eden sezonu 6ngorebilen lokal populasyonlara karsi kaybedebilirler.

* Diger habitatlarda, 6rnegin kurak iklimler, 6ngoriilemez kaynak dalgalanmalari her yil dramatik bir se-
kilde tecriibe edildikge farkliliklar gozlernir. Bu habitatlar firsatgi Gireme stratejileri yardimiyla hayvanin
¢ogalmasina izin verir.

* Olmazsa olmaz suplementer faktorler, ilkin oncelikli faktorler ve gonadal gelisimin ve ince ayar kendi
yumurtlama zaman ayari oncelikli final kismi. Bu ek faktorler lokal varyasyonlar, cevresel faktorler yil be
yil sicaklik, gidaya ulasabilirlik ve sosyal interaksiyonlar olarak degisebilir. Sosyal ipuclarini igeren (6rn;
tireme tiiylenmesi, ese ulagsma, eslesme davranislari ve alan isaretleme davraniglari), iklim (6rn; yagmur
miktari ve sicaklik) ve beslenme (diyette seker ve yag icerigi)

Senkronize ve entegre faktorler, ireme davraniglarinin sekansinin regiilasyonu. Genelde, ilkin erkek {ire-
me sezonunda reprodiiktif olarak nispeten digisinden dnce meydana gelir. Disi genelde erkekten daha
sonra stimdilize olur. (Ciftler arasindaki sosyal interaksiyon, sesle stimulasyon, esi besleme) ve onun
cevresi (tanimlandigi lizere).

+ Modifiye faktorler ireme donglisiine gore degiskenlik gosteren; glinlerin uzamasi, yuva alanina uzakligin
azalmasi. Ureme sezonu ile karsilastirildiginda pek ¢ok fotoperiyodik kusta refraktér periyod meydana
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gelir, reprodiiktif tepkisiz davranis giinisigi etkisi ile stimiile olur. Ek olarak reprodiiktif gelisim baslangici,
lireme sezonunun basinda giinisigi uzunlugunun etkisi pek ¢ok kusta kontrol edilir. Bu prosese fotoref-
raktor etkisi denir. Bu yetenek onemlidir; kuslarin gidaya ulasabilirligi dismesine ragmen yumurtlama
devam ederse, yuvada genclerin basarili bir sekilde biiylimesi igin yetersiz gida olur ve diisiis baslar.

REPRODUKTIF ENDOKRINOLOJI

Tiim bu reprodiiktif isaretler, hormonel modiilatorlere sahiptir. Bunlarin hipotalamusa girigi hipofizi stimiile
eden FSH ve LH salgilanmasi icin Gonadotropin RH'in salinimini etkiler. Tavuklarda, LH'in steroidogenezi des-
tekledigi gibi FSH da ovarian ve oviduktal gametogenezis ve steroidogenezis biylimesini destekler. Bu ste-
roidogeneze, folikiiler ve ovidiiktal biiyiimeye, kalsiyum metabolizmasi ve vitellogeneze Gstrojen saliniminin
etki ettigi anlasilir. Bazen disiler, 6strojenin etkisiyle kur yapma ve yuva hazirlama gibi bazi ikincil davraniglar
gosterir. Erkeklerde LH'In testosteron lretimini ve Leydig hiicre gelisimini desteklemesi ise FSH seminifer6z
tubiillerin biiylimesini baslatir bu da spermatogenezi artirir. Bu da tiiy degisimi, yuva aktivitesi, kur davranislari
ve bolgesel davraniglar gibi sekunder karakteristik erkek 6zelliklerinin artmasini saglar.

Granuloza hiicreleri tarafindan LH'in etkisi altinda iiretilen progesteron biiyiik folikiillerin iginde gelisim saglar.
Bu degisim, hipofizden LH liretiminde dalgalanmaya neden olur ve ovaryen folikiillerden sadece ovulasyondan
once salgilanir. Bu LH dalgalanmasi, ovayen folikiillerden prostaglandin PGF2a iiretimini stimiile eder, folikiiler
stigmada ruptura neden olur ve ovulasyona izin verir. Progesteron ise daha fazla ovulasyonu ve davranigsal ve
fiziksel degisiklikleri indiikler, inkubasyon ve bir kuluckada cikan yavrularin bakimini organize eder.

Prostaglandin PGF2a ve PGE (1 ve 2) E1 tarafindan post ovulator folikiillerden salinir. PGE2 ve PGF2a yumurta
bezi ve vajinada spesifik alanlara baglanir; PGF2a daha ¢ok kabuk bezine baglanir, PGE2 vajinanin ovipozisyon
sirasinda relaksasyon etkisini kuvvetlendirmeyi saglar. Bu ylizden PGF2a kabuk bezi kontraksiyonunu stimiile
ederken PGE (1 ve 2) uterovajinal sfinkter relaksasyonuna olanak saglar. Uterin kontraktilite hipofizden kontrak-
tilitenin devami ve uterin prostaglandinin salinimi stimiie eden arjinin vazotonin (AVT) salinimini tetikler.

Yumurtalar basarili bir sekilde atilmaya hazirlanir, eger yumurtalar uzaklastinlirsa belirsiz katman hazirlanma-
ya devam eder. Belirsiz katman sadece yumurta sayisinin ayarlanmasini saglar. inkiibasyon, tiirlerin %25'inde
tavuk tarafindan yapilr, %54 paylasilir ve sadece %6'sinda erkek tarafindan yapilir veya bazi farkh stratejiler
gelistirilir. Plazma prolaktin seviyesi, her iki cinsiyette de inkiibasyon sirasinda -daha sonra GnRH salinimi geri
bildirimiyle engellenenen kadar- yiikseltilir.

KULUGKA BOYUTU

Kulugka boyutu, kusun reprodiiktif basarisi icin en 6nemli belirleycilerden biridir. Bunun iist limiti yavru boyu-
tuna gore ayarlanir.

« Tek yavrulu tiirlerde, kulugka boyutu maksimum yillik yavru Uretim sayisina gore diizenlenir ve ana dii-
zeltme hayat boyu liremeye -yavru lretimine- baghdir.

Cok yavrulu tiirlerde, maksimum yillik yavru tretimi ile ilgili olarak kulugka boyutu ve yavru sayisi belirle-
nir. ikinci olarak giiglii yillik bagari tahmini ile ilgili oldugu diisiiniiliiyor.

Kulugka boyutunun kusun sinifina gore ayarlanabilecegi bir soru isaretidir, 6rnegin pek ¢ok siyah kakadu sade-
ce 2 yumurta hazirlar ve 1 kez kulugkaya yatar ancak Mallard 6rdegi 7-12 yumurta hazirlayabilir, yine pek ¢ok
tirde kulugka siresi ile iliskili olarak 2-4 kat varyasyonlari vardir. Kulugcka boyutu ile ilgili bu varyasyonlar su
diizenlemeleri diistindiiriir:

1. Yumurta tarihi:

a) Tek esli turrlerde, genellikle Gireme sezonu ilerledikge kulucka boyutunda sezonluk azalma.

b) Anatidae ve Galliformes gibi gok esli tiirlerde, lineer sezonsal azalma. ikinci kulugka ilkinden daha kiigiik
olabilir.

c) Diger ¢ok esli tiirlerde —6tiiciiler gibi-, kulugka boyutu ilk 6nce artirilir sonra kigdiltiilir. Sayi olarak tireme
tesebbiisii yil boyunca artar (a) kus Gireme sezonunun baslangicinda biiyiik bir kulugka hazirlar -goreceli
olarak maksimum kulugka boyutu- (b) kulugka boyutu sezon basladiginda hizlica biiyiir, ve (c) ilerleyen
tireme doneminde maksimum kulucka boyutuna ulasilir.
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2. Yavru yetigtirme yetenegi:

a) Her disi birey, kendi kulugka boyutunu kendi kosullarina 6rnegin; kendi kondiisyon veya niteliklerine, yu-
murtlama zamani, habitat 6zellikleri veya potansiyel yavrulama kapasitelerine gore ayarlayabilir. Tlrlerde
kulucka boyutu, sezona gore geriler, yiiksek nitelikli disiler, erken yumurtlar ve gorece gelecekteki dogur-
ganlk ve hayatta kalimi artirmak i¢in daha kii¢iik kulucka yapar ve diisik nitelikteki disiler daha biiylik
yuva hazirlar ve ge¢ sezonda reprodiiktif eforunu optimize edemez.

b) Prekosiyal (yumurtadan ¢ikar gikmaz hareket edebilen, gengleri tarafindan beslenmeyen) tiirlerde kulug-
ka boyutu, disinin ortalama gidaya erisebilirligi ile iligkilendirilir. Yumurta tretimini destekler ve yumurta
boyutunun degisimine etki eder. Parenteral bakima diger yaklagimlar, inkubasyon veya yavruya ulagim,
ihtiyathhk ve anti-predator davraniglar yavru sayisini kisitlayabilir prekosiyal tiirlerde basarili yavru bii-
yltmeyi etkileyebilir.

3. Yuva predasyonu:

a) Biiyilik yuva predasyonu reprodiiktif eforun azalmasi ile karakterizedir, kiiglik kulugka boyutuna da yans-
digi gibi. Bunu anlatmak igin ilk teori ortaya atilmistr.

b) Kiiciik yuvalarda iyi beslenen veya ailesi daha az beslenme ziyaretlerine gikan ve yuvadan ayrilan yavru-
lar daha az dikkat ¢ekicidir, ¢linkl sessizdir.

c) Disiler yavru uretimi ile ilgili organizasyona bagh maliyeti azaltmak igin zamanda gecikmeleri ve fizyolojik
giclikleri iceren daha kiigiik kuluckalar hazirlayabilir. Disi, yuva predatorlarina kargi riski minimuma in-
dirme stratejisini benimser ve tekrar yuva yapma becerisini artirir. Tekrar yuvalama sirasinada tek tireme
sezonuna yetersiz zaman ve enerji ile girmez ve her girisimi arastirir.

4. Ortam sicakhgi

a) Yiksek ortam sicakliginda daha biiyiik kulugka boyutu, daha yiiksek sicaklikta yumurtlamayi organize
edebilmek icin kiiciik kulucka boyutuna gore secici- belirleyici olabilir. Fakat bu, yumurta yonetiminde full
inkubasyondan dolayi erken yumurtlama, yasatabilirlik, impozisyon gibi sorunlar olmaksizin olmaz.

5. Genetik segilim

a) Genetik secilimde bireysel kulugka boyutunda yiiksek kulugka boyutu, hala pek gok genin bir sonraki
jenerasyonla karsilastiriimasi icin bir element olabilir. Bu bireysel yumurtlama popiilasyonun predomine
olmasi igin -esitlik acisindan- biyik kulugka gerektirir.

6. Belirli ve belirsiz katmanlar

a) Pek ¢ok kus 'belirsiz katmanl'dir. Disi, eger yumurtlama sirasinda yumurtalar yuvadan alinirsa ek yumur-
talar yumurtlar. Ancak tekrarl durumlarda yumurta kalitesi, normal kulugkadakine gore hizh bir sekilde
azalabilir. Bu tavuklar, normal kulugka boyutu icin ¢ok daha fazla sayida folikiil gelisimine yatkin oldu-
gundan potansiyel acemidir. Ekstrinsik faktorlere bagl (6rnegin yuvadaki yumurtalardan dokunsal uya-
ran) olarak final kulugka boyutunun degisebildigi, follikiil gelisiminin devamliligi ve devamli ovulasyonun
onlenebildigi disinilmektedir.

b) Diger tiirlerde belirleyici katmanlar ek yumurta hazirliginda yumurta uzaklastiriimasini cevaplamaz. Bu
tavuklarda vitellojenik folikiil sayisi ile yumurta sayisi ekstrinsik faktorlere bakilmaksizin esittir.

c) Pek ¢ok tiirde, folikiil segiliminin veya kulugka boyutu limitleme ayarinin altinda yatan mekanizmalar
anlasilamamigtir. Aksine kulugka boyutunun belirlenmesinde inhibitor sinyallerin (heniiz ayirt edilemese
de), muhtemelen yuvadaki yumurtalarin dokunsal uyarimi ile alindigy, folikiil biylimesinin bozulmasi ve
ovulasyonun devaminin engellenmesinin hizl bir sekilde saglandigi ve vitellojenik folikdiller (ikincil olarak
inhibe edilir ek folikiil yapimi) ile de baglantili oldugu gorilmistiir.

Ceviri: Duygu SEZER
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Introduction

Reproductive problems — medical, physiological and behavioural — are a common part of avian practice. Clini-
cians are regularly and frequently presented with birds with eggbinding, yolk peritonitis, gonadal neoplasia, ex-
cessive egg laying, and aggression. Less frequently they are called upon to investigate fertility and production
problems in breeding facilities. Even in wild birds there is a need for knowledge about avian reproduction, as
hatching failure there sits around 10% of eggs and, in some threatened species, more than 60—-70% of eggs fail

All these problems require the clinician to have a sound knowledge of avian reproduction — anatomy, physiol-
ogy, breeding behaviours, and chick rearing. This course seeks to provide a foundation of knowledge in these
areas to provide the clinician with the necessary tools to work up and diagnose reproductive problems, and
then to treat them.

DETERMINATION OF SEX

The sex of birds is determined genetically at fertilization by the in-
Sex chromosomes heritance of a combination of non-homologous sex chromosomes,

Mammals Birds Z and W. Unlike mammals, the male bird is homogametous with 2

|
identical sex chromosomes (ZZ) while females are heterogamet-
ous (ZW). In most birds the Z and W chromosomes appear mor-
I TI phologically similar (homomorphic), while in more primitive flight-
X X » 40 ¢ 17 W zZ 2

less birds (the ratites) the two chromosomes are dissimilar in size
(heteromorphic). The W chromosome carries little genetic material,
and it appears that in nearly all birds sex is determined by the Z
Female  Male female Male chromosome (Z dosage) rather than the presence/absence of the
: ' W chromosome; two Z chromosomes make a male, while only one
makes a female.

The primary oocyte (ZW) divides by meiosis, extruding a polar body & leaving the secondary oocyte (also ZW).
The secondary oocyte then undergoes mitosis, extruding the second polar body and leaving an ovum which
carries either the Z or W chromosome. On fertilization the male's ZZ chromosome enters the ovum and pairs
with the ovum's Z or W chromosome, producing a gamete which is either homozygous (ZZ — male) or heterozy-
gous (ZW — female).

There is no solid evidence of temperature or other environmental factors having a natural effect upon avian sex
determination or gonadal development in birds, as is well documented in reptiles. However, sex-biased mor-
tality of embryos has been reported in some species, such as the Australian Brush-turkey (Alectura lathami),
resulting in skewed sex-ratios at hatching.

During the first days of incubation, the embryonic gonads become apparent as thickenings on the ventral me-
dial surface of the embryonic (mesonephric) kidneys. The undifferentiated gonads are composed of an outer
epithelial layer, and underlying cords of cells interspersed with loose mesenchyme (the so-called medulla).
During sexual differentiation, the gonads develop into either bilateral testes (ZZ) or unilateral ovaries (ZW). In
genetic males (ZZ) the cords of cells in the gonadal medulla condense into seminiferous cords, and the outer
epithelium becomes reduced to a monolayer of squamous epithelium. Germ cells (future spermatozoa) be-
come enclosed in the cords, where they enter transient mitotic arrest. In female embryos (ZW), gonadal devel-
opment is asymmetric. Somatic cells of the left gonadal cortex proliferate, germ cells (future ova) accumulate
in the cortex and enter the early stages of meiosis. The inner medulla becomes fragmented. The right gonad
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grows initially but never develops a thickened cortex. The medulla becomes fragmented, as occurs in the left
gonad, but the right gonad eventually becomes reduced to a small rudiment.

It is thought that the regression of the right ovary (and its accompanying oviduct) is necessary because the
body cavity of a gravid female can hold only one ovary and duct with developing eggs, and two ovaries and
ducts would be energetically expensive for flying. However, this may not be the complete answer, as some bird
species (e.g., many raptors) have both left and right functional reproductive organs, and the kiwi (Apteryx spp.)
has two ovaries but only one oviduct.

As the gonads develop, they release hormones (testosterone or estrogens) to masculinize or feminize the rest
of the body. (Smith, 2010)

IDENTIFICATION OF THE SEX OF BIRDS

Although aviculturists have a vested interest in knowing the sex of their birds, pet owners may query the neces-
sity (and expense) of knowing. However, many health and behavioural problems are linked to the sex of the bird
(e.g., eggbinding, aggression), making knowledge of the bird's sex an important clinical tool.

To the human eye many birds are sexually monomorphic (e.g., many South American and African parrots, many
raptors and Columbiformes). Some are initially monomorphic, later becoming dimorphic (e.g., many Asiatic
parrot cocks develop a black neck ring at 2-3 years of age; there are size differences between different sexes
of some mature raptors). Other species are obviously dimorphic from the time of fledging (e.g., the Eclectus
parrot). To birds, however, their ability to see in the ultraviolet spectrum of light is believed to make sex identi-
fication easily feasible.

Techniques employed by aviculturists to identify the sex of monomorphic birds include:

+ DNA sexing uses PCR to identify genes that are associated with the Z and W chromosomes. It is impor-
tant that the laboratory doing the testing knows what species is been tested, as there are species-specif-
ic differences in these genes. This test uses blood or freshly plucked feather pulp as the source of DNA.
Some laboratories offer testing from egg shells, but this source is subject to contamination from the
parents and siblings. The laboratories performing DNA testing often claim 99.9% accuracy but anecdotal
reports from aviculturists suggest the accuracy is much lower.

+ Surgical sexing is the endoscopic inspection of the gonads performed under anaesthesia. This technique
allows identification of the gonad, evaluation of the bird's maturity, and examination of other internal or-
gans. In experienced hands this technique has an accuracy of approximately 98%, but risks exist — there
is a mortality rate of less than 0.2% in the hands of an experienced veterinarian. Errors in identification
using this technique usually occur in very young or very obese birds.

+  'Wait & See' for those species developing dimorphism later in life. The amount of time before these dif-
ferences develop varies between species. Cockatiels (apart from some colour mutations) develop dimor-
phism after the first juvenile moult, usually at 6 months of age. Asiatic parrots, on the other hand, do not
show dimorphism until they are 18-24 months old.

+ Vent sexing in ratites and waterfowl is the visual or digital examination of the ventral floor of the cloaca
to detect the presence of a phallus or clitoris. This technique is subject to error in many birds.

Other techniques, more commonly used by field researchers, include analyzing faecal steroid levels or karyo-
typing from feather pulp or blood samples.

ANATOMY OF THE REPRODUCTIVE TRACT

FEMALE
Ovary

In most avian species only one ovary (the left) is present after hatch.
Itisin a dorsal hilus, suspended by the mesovarium between the cra-
nial division of the kidney and the adrenal gland. Its arterial blood
supply is the ovario-oviductal branch of the left cranial renal artery

61



ONURSAL KONUSMACI HONORARY SPEAKER

and drained via two ovarian veins directly into the caudal vena cava. These vessels are also located in the hilus.
At hatch the ovary, consisting of a cortex and a medulla, begins to grow. As it does, the oocytes (derived from
the germ cells) begin to grow and the distinction between the cortex and medulla is lost. The cortex becomes
an ill-defined parenchymatous zone containing immature follicles while the medulla contains irregular vascular
zones containing blood vessels, nerves, smooth muscle, and interstitial cells.

During the breeding season the ovary enters a phase of growth known as prenuptial acceleration as follicles
enlarge and mature. In the next phase (culmination), ovulation and egg laying occur, which is then follows by
a refractory phase as the follicles regress and the ovary reduces in size. During this refractory phase, the re-
maining follicles undergo atresia. There are two common forms of atresia in birds. Bursting atresia involves
a rupture of the follicular wall and escape of the yolked ovum into the coelomic cavity or the ovary. Invasion
atresia is typified by the invasion of the ovum by cells and resorption of the yolk in situ. These invading cells
appear to derive from the granulosa cell layer or from theca cells.

Follicle

As a follicle enlarges it becomes pedunculated, suspended from
the ovary by a vascular and innervated fibrous stalk. The follicle
contains the large primary oocyte in the germinal disc surrounded
by a granulosa cell layer, and the yolk (a mix of protein and lipids
synthesised in the liver). The follicle is enclosed by a highly vas-
cular and richly innervated wall. This wall thins at the vegetal pole
of the follicle, forming a minimally innervated layer of epithelium
(the stigma) which acts as the point of follicle rupture during ovu-
lation During the later stages of follicular growth, a glycoprotein
structure known as the perivitelline layer forms between the gran-
ulosa cells and the oocyte. The perivitelline layer functions to bind
with sperm during fertilization and initiate the acrosome reaction.

Oviduct

The oviduct is suspended from the roof of the coelomic cavity by a double-layered sheet of peritoneum,
forming the dorsal and ventral ligaments of the oviduct, the mesosalpinx. The dorsal mesosalpinx extends
from the roof of the coelomic cavity to the oviduct. The ventral mesosalpinx extends ventrally from the ovi-
duct and has a free border. Both the dorsal and ventral mesosalpinx contain much smooth muscle which is
continuous with the outer longitudinal layer of muscle in the wall of the oviduct. This smooth muscle may
assist with oviposition.

The arterial supply to the oviduct is via 3-4 oviductal arteries, forming a series of longitudinal anastomosing
arterial arcades oviductal wall and the mesosalpinx. The uterus is especially vascular (as would be expected
from its role in eggshell formation). The venous drainage is directly into the caudal vena cava, the hepatic portal
veins, and the renal portal veins.

; # uilatad Infundibulum

-1 follicle

The left oviduct has five parts: infundib-
- ulum, magnum, isthmus, uterus (shell
Magnum ; gland) and vagina.

3 hours

Follicles

Isthmus N
1.25 hours ] Uterus/Shell Gland .
Soft Shell \ 21 hours, Hard Shell Vagina

Seal pores,
»:
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Time fi
Structure Role ime for egg to Comments
pass through
Capture the ovulating follicle off
Infundibulum the ovary 15 mins
Fertilization of ovum
Chalazae laid down
Magnum Albumen added 3 hours
Small amount of protein added
to albumen
Isthmus Inner and outer shell 75 mins
membranes are laid down
Shell calcification begins
Plumping — addition of watery Calcification is slow in the first 8 hours (during
Uterus (shell solutions to the egg for 8 hours, plumping) but then becomes rapid
land) doubling the weight of the 20 hours Every 15 minutes the uterus withdraws from
9 albumen the blood a weight of calcium equaling the total
Shell is formed amount circulating at any one moment
The utero-vaginal sphincter relaxes at the onset
of oviposition. The smooth muscles of the
Passage to the cloaca and .
N uterus then propel the egg through the vaginal
. oviposition . . .
Vagina . . 1-5 seconds | sphincter, into the vagina. The presence of the
Sperm storage in spermatic . . .
egg stimulates neurons in the cloaca, which
fossulae . : '
produces a 'bearing down' reflex of the cloaca
to pass the egg through the vent

Like the ovary, the oviduct also goes through prenuptial acceleration, culmination, and refractory phases. The
size of the oviduct varies markedly with sexual activity and is tightly coupled to the reproductive stage: the
maximum oviduct size is attained only 24 hours before the first follicle is ovulated, and the oviduct regresses
as soon as the last follicle is ovulated. In the 24-hour period after the last follicle is ovulated, but before the last
egg is laid, the proximal infundibulum/magnum and the isthmus regions shrink by 56% and 38%, respective-
ly. During the same period there is no change in the combined mass of the shell gland and vagina, but these
sections will regress by 34% over the course of about 24-hours after the last oviposition. This seasonal growth
and differentiation of the oviduct is under the control of the ovarian hormones, estrogens, progesterone and
androgens.

Ovulation

Just before ovulation, the primary oocyte undergoes its reduction division (i.e., from a diploid to a haploid
number of chromosomes). This results in a secondary oocyte after the extrusion of the first polar body. The
secondary oocyte then undergoes mitosis, extruding the second polar body, and leaving an ovum which carries
either the Z or chromosome

Ovulation occurs under the influence of multiple factors, including a preceding luteinizing hormone (LH) spike.
In the domestic fowl and in other species, ovulation occurs at a relatively fixed time after oviposition, the time
when the egg is laid. In chickens, this occurs approximately one-half hour after the egg is laid. Ovulation, with
subsequent ovum capture by the infundibulum, must involve at least some neural control.

The mature follicle ruptures at the stigma region, releasing the ovum and yolk. Sperm present in the infundib-
ulum will begin to move towards the ovum in preparation for fertilization, where they will penetrate the inner
perivitelline layer. After fertilization, the outer perivitelline layer is laid down, blocking further sperm entry.

After ovulation, the follicle undergoes rapid regression and absorption. During this regression, the former lumen
is replaced with hypertrophied granulosa cells laden with lipid. This mass becomes invaded by capillaries and
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then the granulosa cells regress because there is no post-ovulatory corpus luteum in birds. Persistent cells may
continue to secrete hormones during this culmination phase, however, and this may result in cystic follicles.

In many species, follicle recruitment into the pre-ovulatory, vitellogenic follicle hierarchy occurs with circadian
rhythmicity every 24-26 hours; ovulation of the largest follicle occurs every 24-26 hours; and the yolk takes
24-26 hours to pass down the entire length of the oviduct. Egg-laying, or oviposition, therefore, occurs in many
species with daily and circadian rhythmicity.

Calcium metabolism during egg laying

While depositing the shell on an egg in the uterus, every 15 minutes a weight of calcium, equaling the total
amount circulating at any one moment, is withdrawn from the blood. This constitutes a major drain on the
body's calcium reserves, which is met through the metabolic pathways available to birds.

Under the influence of estrogen during the breeding season, many hens will lay down medullary bone (hyper-
ostotic polyostosis - extra bone in the medullary cavities of the long bones) to form a calcium reservoir for egg
production. There is a large increase in the quantities of calcium and phosphorus that are retained from the
diet and deposited in the medullary canal through increased osteoblastic activity. This process of hyperostosis
begins approximately 10 days prior to egg laying.

There is also an increased production of egg-binding protein in the blood to transport the calcium, coinciding
with vitellogenesis, the mobilization of hepatic fat stores to form the yolk in each follicle.

As the eggshell forms, the decrease in circulating calcium triggers the secretion of parathyroid hormone. This
causes:

« the mobilization of medullary bone through osteoclastic activity
* increased absorption of calcium from the gut

+ Increased resorption of calcium from the urine

+ Increased secretion of phosphorous in the urine

+ Increased renal production of active Vitamin D

The net result is a rise in calcium in the bloodstream, bound to calcium-binding protein, and available for egg-
shell production.

MALE

Testicles

Like the female embryo, the male embryo initially develops a larger left testicle. Unlike the right ovary, the right
testicle does not regress, so that while the left testis is often larger than right in immature bird, this changes
after maturity so that both are similarly sized.

The testes are located on the dorsal body wall, between the cranial division of the kidneys, the caudal lung, and
the adrenal gland. Suspended by a peritoneal fold, the mesorchium, they are surrounded, but not cooled, by the
abdominal air sacs. Most of the arterial blood supply is via the testicular artery, a branch of the cranial renal
artery. There is no pampiniform plexus. The testis is drained by several short veins directly into the caudal vena
cava. Most of these vessels reach the testis through the mesorchium.

Thebulkofthetestisconsistsofthousandsofconvolutedseminiferoustubules.
The individual tubules resemble those of mammals, but anastomoses are
much more numerous in birds. The seminiferous tubules are lined by sper-
matogenic epithelium made up of germ cells and sustentacular cells (Serto-
li Cells), which provide mechanical support for the germ cells, produce ster-
oid hormones and may have a phagocytic role. Between the tubules are the
interstitial cells (cells of Leydig) which produce androgenic hormones, espe-
cially testosterone. There may also be melanocytes present in the interstitial
spaces of some species, giving the testis a black coloration.
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In the prenuptial phase of testicular acceleration during the breeding season, the size of the testicle increases
with sexual activity due to increased length and diameter of the seminiferous tubules and a greater number of
interstitial cells. As with the ovary, after culmination the testis will enter a refractory stage when the seminifer-
ous tubules, interstitial cells, tunica albuginea, and efferent and connecting ductules of the epididymis, disinte-
grate and are then reconstructed, thus restoring reproductive and endocrine function.

Spermatogenesis

There are three phases of spermatogenesis: the multiplication of spermatogonia; their growth into primary
spermatocytes; and then the maturation of primary spermatocytes into secondary spermatocytes and then
spermatids, which then develop into spermatozoa. These mature spermatozoa then detach, pass through short
straight tubule into the rete testis, a thin-walled irregular channel on dorsomedial aspect of testes, adjacent to
epididymis. (The rete testis is not present in all species.)

Epididymis

The epididymis lies on dorsomedial side of the testis and is relatively small compared to mammals. It enlarges
during sexual activity, but has no distinct head, body and tail because the efferent ductules, arising from the
rete testis, enter along its entire length. They lead into connecting ductules and finally into the epididymal duct.
In some species th epididymal appendix extends cranially to the adrenal gland and even enters this gland.
(When orchidectomy is performed, this appendix and the tubules within the adrenal gland remain and develop
into androgen-secreting nodules.)

Ductus deferens

The ductus deferens runs from the epididymis to the cloaca, entering the cloaca at the urodeum. At the urode-
um it enters the receptacle of the ductus deferens, a spindle-shaped dilation embedded in the cloacal muscle.
In passerines and some parrots, the caudal end of the ductus deferens forms a mass of convolutions called
the seminal glomus. This enlarges in breeding season to push into the cloaca, forming the cloacal promontory
which pushes the vent caudally. This is the main site of spermatozoal storage in these birds.

Accessory glands

There are organs homologous to the mammalian seminal vesicle, prostate, bulbourethral gland, and ampulla
in birds. The seminal plasma component of the avian ejaculate comes from the Sertoli cells and the cells lining
the ductules, epididymis, and ductus deferens.

Phallus

Most bird species lack a phallus. There are two types of phalluses — the intromittent and the non-intromittent
types. The former is seen in ratites and waterfowl; the latter is seen in chickens and turkey. The intromittent
phallus lies on the ventral floor of the proctodeum, while the non-intromittent type is found on the ventral crest
of the vent.

The phallus is not a penis — it lacks erectile tissue, and the urethra does not run through it. The size and shape
of the phallus varies between species. During copulation it becomes engorged with lymph and is extruded by
from cloaca. It is an intromittent organ, entering the hen's cloaca. Semen, when ejaculated, flows down a dorsal
groove on the phallus and into the hen's cloaca.

COPULATION, SPERM STORAGE, AND FERTILIZATION

Copulation

In most birds, copulation is achieved by the mutual eversion of the cloacal mucosa in both cock and hen, which
are then pressed against each other. Semen runs directly onto the hen's cloacal mucosa and, when the mucosa
inverts after copulation, the semen is in the hen's cloaca.
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In birds with a phallus, it becomes engorged with lymph and is extruded from the cloaca. It is an intromittent
organ, entering the hen's cloaca. Following ejaculation, semen flows down a dorsal groove on the phallus and
into the hen's cloaca.

Sperm storage

To achieve fertilization, the sperm must encounter the oocytes at the right time and at the right place. It is not
thought to be an easy task for the sperm in vivo because they must migrate within the female genital tract and
reach the infundibulum while the oocyte is available (a 15-minute window following ovulation). The lack of an
estrus period to synchronize ovulation and copulation means that the timing of ovulation in the female does
not always coincide with the time of insemination by the male. To increase the chance of an encounter of the
gametes, the female must store the spermatocytes in the reproductive tract. In the region of the sphincter, the
vaginal mucosal folds carry the tubular spermatic fossulae (sperm glands) which are the main site for storage
of spermatozoa.

Once semen has been deposited into the cloaca and enters the vagina, the spermatozoa begin their ascent to
the uterovaginal sphincter. Due to intense selection, less than 1% of spermatozoa reach this area and then enter
the sperm storage glands. In addition to their function to aid in the success of fertilization, the spermatic fos-
sulae are also thought to work for spermatocyte selection in the female reproductive tract. This selection may
maximize both the genetic quality of a descendant and the number of offspring by selecting the spermatocytes
in the oviduct deposited by different males at different times. Only morphologically normal spermatozoa can
enter the fossulae.

Once the spermatozoa have entered the spermatic fossulae, they can survive up to 2—15 weeks, depending on
the species. It is thought that the passage of an egg through the vagina stimulates the release of the sperma-
tozoa.

Fertilization

Spermatozoa release: Fertilization occurs in the infundibulum; for this to occur spermatozoa must traverse
the length of the oviduct to reach the just-ovulated follicle before albumen is laid down — a 15-minute window.
Unless the hen was mating at the time of ovulation, fertilization relies on the release of spermatocytes from
the vaginal fossulae. Release from the fossulae occurs close to the time of ovulation and/or oviposition. If the
resident sperm are released from the fossulae without any regulation, most of the spermatozoa ascending the
oviduct may be trapped by the descending egg. The timing of this release is not fully understood, but is thought
to be multifactorial:

+ Asthere are no contractile elements associated with the fossulae, one theory is that spermatozoal release
occurs in response to the mechanical pressures of an egg passing through the uterovaginal sphincter.

« As the uterovaginal sphincter contains neurons and ganglia, a second theory is that as an unknown neu-
ral factor may play a role in the functions of the spermatic fossulae.

+ The third theory is that the timing of the spermatozoa release could be regulated hormonally by proges-
terone, which has been shown to be a spermatozoa-releasing factor in birds. It is reasonable to suppose
that spermatozoa release is stimulated by progesterone because there is at least a 5-hour grace period
before the next ovulation, allowing the spermatozoa released from the fossulae to reach the site of ferti-
lization without hindrance from a descending egg

Fertilization: Successful fertilization requires only a single spermatozoon to reach and penetrate the ovum. The
‘unsuccessful' spermatozoa become trapped between the inner and outer perivitelline membranes. However,
in birds, multiple spermatozoa need to fuse with the ovum to achieve successful fertilization and subsequent
embryonic development. The optimal number of spermatozoa to reach the ovum is unclear — too many or too
few spermatozoa often result in failure to fertilize. It is likely that the optimum number is species dependent,
and more research is needed in this area.
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PHYSIOLOGY OF REPRODUCTION

Puberty

Puberty, the time during which juveniles reach endocrine sexual maturity and become physically capable of
reproduction, varies between species. In many common companion birds, this appears to be proportional to
the size of the bird, while in other birds e.g., chickens and ratites (both prolific layers), puberty is much earlier.
Males usually achieve sexual maturity at a later age than the female. Wild-caught birds tend to become mature
later than captive individuals

Species Onset of maturity
Finches 2 months
Small parrots (budgerigar, 6 months to 1 year
cockatiel, and lovebird)
Conures 1- 2 years
Lories 2-3 years
Cockatoos, macaws 3-6 years

Reproductive cues

Reproductive success in birds is either directly (e.g., laying date, clutch size) or indirectly (e.g., number of fledg-
lings) related to a female's decision on when to breed and what level of primary reproductive investment to
make during egg-laying and chick rearing. Females therefore play a predominant role in the timing of breeding
both from a physiological and genetic perspective. The timing of egg production and egg-laying are dependent
on the regulation of female-specific physiological processes, such as vitellogenesis, yolk formation, follicle
growth, and oviduct development. Regulation of these processes is essential before a breeding attempt can
be initiated. Thus, understanding the physiological mechanisms underlying egg production, and the proximate
control mechanisms that integrate environmental cues, is of critical importance to understanding a wide range
of adaptations to breeding in birds

Most birds are seasonal breeders; breeding is restricted to a particular time of year that coincides with a sea-
sonal improvement in the environmental conditions required for successful rearing of offspring. There is sub-
stantial variation between species in their reproductive strategies, based on the environmental cues used to
trigger reproduction, the developmental stage of the chick at hatch, and the extent of parental care.

Mechanisms controlling this breeding seasonality are both endogenous and exogenous.

Endogenous factors are poorly understood but are reflected in the fact that many captive birds held in constant
environmental conditions still show seasonality, as do migratory birds (going through a wide range of environ-
mental changes) and tropical birds (with little variation in photoperiod). In some tropical species, egg-laying
can occur in any month of the year, but individual birds do not lay continuously and many still show approxi-
mate annual cycles. Other tropical species do have seasonal breeding cycles, albeit ones that are not clearly
associated with changes in day length but with cycles of rainfall or food availability, and males fully regress
their testes between breeding attempts for at least some months of the year.

Exogenous factors are better understood. They can be either:

1. Ultimate factors that select for individuals that will breed when there are optimum conditions for off-
spring survival (e.g., food availability) These birds will produce more offspring and therefore have higher
evolutionary fitness. The availability of food required for offspring growth thus sets a selective, or evolu-
tionary, value on the timing of breeding. This explains why birds breed when they do.

2. Proximate factors, or environmental cues, enable birds to predict the onset of the breeding season. This
allows the time for the extensive physiological and behavioural preparation for breeding (the maturation
of the reproductive system, finding a nest site and mate, and laying and incubating eggs). This prepa-
ration can take 6—8 weeks to complete and so must often be initiated well in advance of any seasonal
increase in food availability. Proximate factors will vary from year to year, but they explain how birds time
their breeding season.
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These proximate factors are further broken down into:

« Initial predictive factors that initiate gonadal development in anticipation of breeding e.g., photoperiod.

+ Some habitats e.qg., in tropical zones, are highly predictable because they are relatively constant — they
change little both across the year or between years. In such habitats a continuous breeding strategy
may be favored although, as mentioned above, many tropical birds will still maintain seasonality in their
breeding.

« Other habitats e.g., temperate zones, are highly predictable because they vary in the same way at the
same time every year. In these seasonal habitats, animals may exhibit periods of reproductive activity
and loss of reproductive competence that are relatively synchronized within the local population and fol-
low predictable seasonal patterns of resource availability Since day length is predictable each year, the
increasing day length in spring provides long-term information for the timing of breeding.

« Other habitats, e.g., arid zones, are unpredictable, experiencing resource fluctuations that differ dramati-
cally every year. These habitats may favor opportunistic breeding strategies, in which animals reproduce
whenever conditions permit.

+ Essential supplementary factors that supplement the initial predictive factors and initiate final stages of
gonadal development and fine-tune the onset of egg-laying itself. These supplementary factors are local
variations in environmental conditions from year to year such as temperature, food availability, and social
interactions. Examples include social cues (e.g., breeding plumage, mate availability, courtship behaviour
and territorial behaviour); climate (e.g., rainfall and temperature) and nutrition (an increase in fat and
sugars in the diet)

« Synchronizing and integrating factors that regulate the sequence of breeding behaviour. In general, the
male initiates the breeding season by becoming reproductively competent before the female. The female
then receives appropriate stimuli from the male (e.g., social interaction between a pair, auditory stimula-
tion, courtship feeding); and her environment (as described above).

« Modifying factors that can disrupt the breeding cycle e.g., prolonged long daylength, the loss of a mate
or disturbance of the nest site. At the completion of the breeding season, many photoperiodic birds be-
come refractory, which means they are reproductively unresponsive to the stimulatory effects of daylight.
In addition to controlling the initiation of reproductive development at the start of the breeding season,
daylength permits most birds to predict in advance the time for the termination of breeding, a process
called photorefractoriness. This ability is important since, if laying were to continue until food availability
began to decline, the young would be in the nest at a time when there is insufficient food to rear them
successfully

Reproductive Endocrinology

All these reproductive cues have hormonal modulators. Their input into the hypothalamus influences the re-
lease of Gonadotropin Releasing Hormone (GnRH), which in turn stimulates the pituitary to release Follicle
Stimulating Hormone (FSH) and Luteinizing Hormone (LH). In the hen, FSH supports ovarian and oviductal
growth, gametogenesis, and steroidogenesis, while LH also supports steroidogenesis. This steroidogenesis
sees the release of estrogen, which has effects on follicular and oviductal growth, calcium metabolism and
vitellogenesis. Some female secondary behaviours are also influenced by estrogen, such as courtship and
nesting behaviours. In males FSH initiates growth of seminiferous tubules and results in increased spermato-
genesis, while LH promotes development of the testosterone-producing cells of Leydig. This in turn gives rise
to secondary male characteristics such as plumage changes, nesting activity, courtship behaviour and territo-
rial behaviour.

Progesterone is produced by granulosa cells in the large follicles as they develop, under the influence of LH.
This in turn causes a surge in LH production from the pituitary just before ovulation. This surge of LH stim-
ulates the production of prostaglandin PGF2a from ovarian follicles, causing the follicular stigma to rupture,
allowing ovulation. Progesterone inhibits further ovulation and induces behavioural and physical changes as-
sociated with incubation and brood care.

Prostaglandins PGF2a and PGE (1 and 2) are released by the F1 and post-ovulatory follicles. PGE2 and PGF2a
bind at specific sites in the shell gland and vagina; PGF2a binds preferentially at the shell gland, allowing PGE2
to potentiate its effects and to allow relaxation of the vagina during oviposition. Therefore PGE (1 and 2) allows
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relaxation of the uterovaginal sphincter, while PGF2a stimulates shell gland contractions. Uterine contractility
stimulates arginine vasotocin (AVT) release from the pituitary which stimulates further contractility and release
of uterine prostaglandins.

Eggs are successively laid until a clutch is formed: indeterminate layers continue to lay if eggs are removed,
while determinate layers will only lay a set number of eggs (see below). Incubation is performed by hen only
(in 25% of species), shared (54%) or by the males only (6%) or by mixed strategies. Plasma prolactin levels are
elevated in both sexes during incubation, which then has inhibitory feedback on GnRH release.

CLUTCH SIZE

Clutch size is one of the most important determinants of reproductive success in birds. It sets an upper limit
on brood size:

+ In single-brooded species, clutch size will determine the maximum annual fledgling productivity and is
the main determinant of lifetime fledgling productivity.

+ In multiple-brooded species, maximum annual fledgling productivity is related to clutch size and the
number of broods. The latter is thought to be a stronger predictor of annual success.

While clutch size can be predicted by the taxa of the bird in question, e.g., most Black cockatoos only lay 2
eggs/clutch, while Mallard ducks may lay 7-12 eggs, within each species there can be 2-4-fold variation in
clutch size. This variation in clutch size is thought to be associated with:

1. Egg-laying date

a. In single-brooded species, there is usually a seasonal decline in clutch size as the breeding season pro-
gresses

b. Some multiple-brooded species, such as Anatidae and Galliformes, there is a linear, seasonal decline in
clutch size, with the second clutches being smaller than the first clutches.

c. In other multiple-brooded species e.g., passerines, clutch size first increases with the season and then
declines. As the number of breeding attempts per year increases, (a) birds lay smaller clutches at the be-
ginning of the breeding season relative to maximum clutch size, (b) clutch size increases more rapidly with
date at the beginning of the season, and (c) maximum clutch size occurs later in the breeding season.

2. Chick-rearing ability

a. Eachindividual female may be able to adjust her clutch size to her own set of circumstances, such as her
condition or quality, laying date, habitat quality, or “potential rearing ability." In species where clutch size
declines with the season, high-quality females lay early and lay large clutches, and low-quality females
lay relatively late and lay relatively small clutches. High-quality females laying small clutches early in the
season would clearly not be optimizing their reproductive effort, and low-quality females laying larger
clutches late in the season would have a higher cost of reproduction (decreased future fecundity and
survival) due to the trade-off between greater reproductive investment and lower reproductive value of
late-laid eggs.

b. Precocial species (that do not feed their young) may have a clutch size that correlates to the average
food available to the female (to support egg production), modified by the size of the egg. Other aspects
of parental care, such as incubation or brooding ability, vigilance, and anti-predator behaviour might limit
the number of chicks that can be successfully reared in precocial species

3. Nest predation

a. Greater nest predation is associated with a reduced reproductive effort, which is reflected in smaller
clutch size. Two theories have been proposed to explain this:

b. Larger clutches take longer to lay, and are noisier and more conspicuous, thus increasing the risk of pre-
dation. Smaller broods might be less conspicuous because better-fed nestlings will quieter, or because
parents can make fewer feeding trips to and from the nest.
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c. Females might lay smaller clutches to reduce the costs associated with egg production, including time
delays and physiological costs. This suggests that females adopt a "bet hedging" strategy that increases
their ability to re-nest should nest predation occur, favoring repeated attempts to nest during a single
breeding season because less time and energy is invested in each single attempt.

4. Ambient temperature

a. Higher ambient temperatures may select against larger clutch sizes as there may be declining hatchabili-
ty associated with high temperatures. Selection might favor smaller clutches by maintaining egg viability
without imposing the problems of hatching asynchrony that arise if full incubation is initiated early in laying.

5. Genetic selection

a. There may be an element of genetic selection in individual clutch size, as individuals with a higher clutch
size might still contribute more genes to the next generation, and thus individuals laying larger clutches
should, all else being equal, come to predominate in the population.

6. Indeterminate and determinate layers

a. Many birds are “indeterminate layers", laying additional eggs if eggs are removed from the nest during
laying. However, the egg quality may decrease rapidly with increasing egg numbers above the normal
clutch size. These hens have the potential to recruit and develop a greater number of follicles than the
normal clutch size and final clutch size is therefore thought to depend on extrinsic cues (e.g., tactile stim-
uli from eggs in the nest) that interrupt follicle development and inhibit further ovulation.

b. Other species are determinate layers and will not respond to egg removal by laying additional eggs.
These hens have a number of vitellogenic follicles equal to the number of eggs laid, irrespective of any
extrinsic cues.

c. inmost species, the mechanisms underlying follicle selection or recruitment do not appear to set the lim-
it on clutch size. Rather, clutch size appears to be determined by an inhibitory signal (as yet undefined),
perhaps linked to tactile stimuli from eggs in the nest, which disrupts follicle growth and subsequently
inhibits further ovulations of already developing, vitellogenic follicles (which might secondarily inhibit
recruitment of additional follicles).
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PROBLEM SOLVING IN AVIAN REPRODUCTION - THE PROBLEMS

Using the background reading above, work your way through the following problems.
The answers are at the end of this section — try not to jump ahead!

Questions 1 to 3 relate to the following information:

You have been presented with a 3-year-old female cockatiel (Nymphicus hollandicus) with a two-day history
of straining. She is fed a predominantly seed diet with no vitamin-mineral supplementation. She has a history
of laying 3-4 eggs every 7-10 days for the last 2 months but stopped laying 3 days ago. The owner has noticed
that the shells of the last few eggs were thinner than usual, breaking easily when the owner removed them.

On physical examination she is in good condition, with a moderately distended coelom that is difficult to pal-
pate. Although she appears comfortable you notice that she exhibits mild respiratory distress, especially after
your examination.
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ascites associated with heart failure
egg binding

yolk peritonitis

hepatomegaly

o0 oo =

N

is most appropriate for this bird?

Warmth, calcium gluconate injections, and PGF2a injections
Warmth, calcium gluconate injections, and PGE2 per cloaca

a o oo

w

Perform a salpingohysterectomy

Use a long-acting GNRH agonist such as deslorelin implants
Use a LH agonist such as Human Chorionic Gonadotropin
Modify the bird's diet, environment and social interactions

a0 oo

Questions 4 to 6 relate to the following information:

You have been presented with a 3-year-old female cockatiel for
increased respiratory rate and effort. While obtaining a history from
the client, you find the bird has a history of prolific egg laying but
has now not laid an egg for 6 months; the last few eggs laid were
soft-shelled and streaked with blood. Careful physical examination
reveals normal respiratory and heart sounds, and a tightly distend-
ed coelom. The client agrees to bloodwork, radiographs and a fluid
tap from the coelom. Only a lateral view could be taken, as the bird
began to exhibit marked dyspnoea when placed on its back.

Haematology revealed a high white cell count (29 x 10¢/L) with a
marked monocytosis (12%).

The fluid tap drew off 10mls of a yellowish-pink fluid — the bird's
breathing noticeably improved following the tap. Fluid analysis

Warmth, calcium gluconate injections, and oxytocin injections

Warmth, calcium gluconate injections, and deslorelin injections

Based on this information, which of the following is LEAST likely to be your tentative diagnosis?

You radiograph your patient and identify an egg in the caudal coelom. Which of the following treatments

The bird successfully lays her egg, and now her owner wants advice on how to prevent this happening
again. Which of the following is the LEAST appropriate suggestion?

confirmed the fluid was a transudate with inflammatory cells and fat globules, but with no bacteria or other

micro-organisms seen.

4. Based on this information, your most likely diagnosis of this bird’s condition is:

Cystic ovaries
Yolk-related peritonitis
Hepatic disease
Intestinal perforation

a o T o

The most effective treatment for this condition is:
Antibiotics and a non-steroidal anti-inflammatory drug
A long-acting GnRH agonist e.g. deslorelin (Suprelorin®)
A salpingohysterectomy

An ovariectomy

Sa ~o o
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Post-therapy complications can include:
Continued ovulation

Metritis

Egg binding

Uterine neoplasia

oo oo @

Questions 7 to 8 relate to the following information:

You are examining a female cockatiel for its annual health examination
and the client comments that the bird has laid 14 eggs in the last 3
weeks.

After assuring her that this is abnormal, you discuss with her the caus-
es and outcomes if this is not addressed.

7. Which of the following is NOT likely to be a predisposing factor?
Photoperiod
Diet
The lack of a male cockatiel
Social interactions with the owner

oo oo

Which of the following is NOT an appropriate treatment?
Elective salpingohysterectomy

Dietary modification

Reduced photoperiod

Hormonal manipulation

oo oo ®

Questions 9 to 10 relate to the following information:

Aclienthascontactedyoubecauseofconcernsoverherpetchicken'seggs.
The chicken is 2 years old and has been an exceptionally good layer. It
is fed a commercial layer ration, table scraps and shell grit ad lib. Over
the last week or two several eggs have been laid that appear like the
one shown in the photo.

The changes in the eggshell could be described as:

Stress lines and ridges

Excessive calcification of the shell

Thinning of the eggshell

This is actually not an eqgg; it is a mass of caseous material

o0 oo w®

10. These changes could be due to:

a. Excessive calcium in the diet

b. Bruising and oedema of the uterine portion of the oviduct
c. Rapid transit of the egg through the oviduct

d. Pyometra
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ANSWERS

Question

Answer

Comment

While congestive heart failure is a possible cause of this bird's ascites, the probability,
based on its sex and age, is that this is a reproductive problem. At this stage of your
examination, it is not possible to say what the problem actually is. Diagnostic imaging —
radiography or ultrasound, would be the next diagnostic step.

Warmth and calcium therapy are important supportive steps. Oxytocin does not work well
in birds, as they lack receptors. PGF2a causes strong oviductal contractions but, if the
uterovaginal sphincter is not relaxed, the oviduct might rupture. Deslorelin, as a single
dose, might stimulate further ovulation. As a long-acting implant, it will suppress ovulation.
Neither will help to remove this egg. PGE2, applied to the cloacal mucosa, will relax the
uterovaginal sphincter and promote gentle contraction of the oviduct.

Suppressing further ovulation and egglaying requires modifying the bird's diet,
environment, and social interactions. This can then be supplemented with a long-acting
GnRH implant. LH agonists can suppress ovulation through inhibitory feedback to the
pituitary gland. Surgical intervention via a salpingohysterectomy is a potentially dangerous
procedure and should only be used as a last resort

Given the clinical presentation, the leucocytosis, and the loss of serosal detail on the
radiograph, the most likely problem is a yolk-related peritonitis. The nature and cytology of
the fluid drained from the coelom confirms this diagnosis.

Yolk-related peritonitis is rarely septic, so antibiotics are not indicated. A GnRH

agonist will be needed to suppress further ovulation but will not help to resolve the

current problem. Surgical intervention after draining as much fluid will be required. An
ovariectomy is extremely difficult because of the vasculature of the ovary therefore a
salpingohysterectomy is indicated. If the client declined surgery, draining the fluid and
treating with an NSAID such as meloxicam @ 1.5mg/kg PO q12h will help in the short-term
but is rarely effective long term.

Because the ovary remains intact, further ovulation is possible. As the bird now has no
oviduct, metritis or egg binding is not feasible, and neoplasia is an unlikely sequel to the
surgery.

The lack of a male cockatiel is not a barrier to courtship behaviour, as many birds will bond
to their owner as a substitute mate. Photoperiod (extended daylength) and diet, as well
as the social interactions with their mate (the owner) will stimulate many cockatiels to lay

eggs.

As before, salpingohysterectomy is an inherently dangerous procedure and should not be
used without trying other therapy first.

The changes in the eggshell are known as stress lines or stress ridges, and are the result
oof uneven deposition of calcium while the egg is in the uterine portion of the oviduct.

10

Bruising and oedema of the uterine wall (metritis) commonly causes the uneven deposition
of the eggshell as seen in the photos=. Reproductive rest is indicated to allow this swelling
to subside, otherwise egg binding or a pyometra could result.
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Cerrahi Felaketler

Dr. Ates BARUT, DVM, PhD

Cerrahi tekniklerini tim detaylari ile aciklayan, tanimlayan ve bu tekniklerle ilgili tecriibeleri aktaran bir¢ok ya-
yin ve teblig bulunmasina ragmen bunlarin ¢ok azi komplikasyon ve/veya hatalara odaklanmaktadir. Cerrahi-
nin amaci hayati korumak, agriyr azaltmak ve yasam kalitesine fayda saglamak olmalidir. Hem komplikasyon
hem de maalesef malpraktis cerrahi biliminin gergekleri olarak karsimiza ¢cikmaktadir. Hata insana mahsustur
ve asla lzeri ortiilmemelidir. EGitim, yeterlilik, tecriibe, uygun ameliyathane kosullarinin saglanmasi ve uygun
ekipman kullanimi cerrahi hatalari engelleyecektir. Cerrahi komplikasyon ve hatalardan kaginmanin ilk adimi
preanestezik incelemelerin eksiksiz yapilmasi, hastanin tibbi gegmisinin ve viicut kondiisyonunun dogru ve
gercekci olarak degerlendirilmesidir.Cerrahi felaketlerin en nemlisi enfeksiyondur. Cerrah ve ekibi, antibiyotik-
lerin yetersiz steril bir prosediiriin acigini kapatmayacagini bilmelidir. Hipotermi ameliyat sirasinda gok 6nemli
sorunlar yaratsa dahi elektirikli battaniye kullanimindan termal yanik ve elektrik garpmasi riski yaratacadi igin
kacinilmalidir. Operasyon sirasinda asiri kanama hem hastanin vital fonksiyonlarini negatif etkiler, hem de cer-
rahin goriisiini kisitlayarak hata yapma ve enfeksiyon riskini arttirir. En basit prosediirlerde dahi cerrahi kural-
lara uyulmamasi hastanin ve sorunun biiyiimesine sebep olur. Ornegin intratorasik ve intrabdominal kitlelerde
ince igne aspirasyon biyopsisi uygulamalari biyopsi hatti boyunca olasi kanser hiicrelerinin yayilmasina ve
ekilmesine sebep olabilir, kanamalar sekillenebilir, cok kii¢iik kanamalar dahi intraabdominal ya da intratorasik
yayllmalara sebep olabilir. Transisyonel cell carcinoma gibi kanserlerde biyopsi sonrasi biiyiik felaketler olu-
sabilir. Hatali ve ¢ok siki bandajlar bacagin nekrozuna sebep olabilirken operasyon sirasinda hastayl masaya
baglarken kullanilan iplerin ¢ok siki olmasi parmaklarda nekroz yapabilir. Hekim basit bir kisirlastirma cerrahisi
sonrasi hastasinin bacagini ampute etmek zorunda kalabilir. Travma hastalarinda hekim kolaylikla goriinir
kemik ya da omurga kiriklarina odaklanabilir ancak bu yaklagsim ¢ok biiyiik sorunlara yol acacaktir. Yiiksekten
diisen ya da trafik kazasi geciren bir hastanin es zamanli diafram fitig1 ya da idrar kesesi, safra kesesi ya da
tireter rupturu olabilir. iste bu yiizden travma hastalarinda hekim tiim viicudu en kiiciik detayina kadar inceleyip
degerlendirmelidir. Operasyonlar sonrasi dikis agilmasi uygun dikis teknigi uygulanmamasi, uygun dikis mater-
yali kullanilmamasi, enfeksiyon gibi bircok farkli sebepten kaynaklanan bir sorundur ancak bu sorun laparatomi
sonrasi karin organlarinin viicudun disina ¢ikmasina yani eviserasyona neden olursa biyik hayati risk olustu-
rur. intestinal ensizyonlarin agilmasi da 6limciil septik peritonitlere yol agacaktir. Perineal herniler cerrahileri en
zor fitik gurubunu olusturur. Bu operasyonun komplikasyonlari fitik niiksii, prolapsus rekti, sinir hasarina bagh
fekal inkontinens, pelvik iiretra hasari,anal kese ya da rektum perforasyonuna bagli lokal enfeksiyonlar olarak
siralanabilir. Bir baska cerrahi felaket ise abdomen ya da toraks icinde unutulan yabanci cisimlerdir. Genellik-
le dikkatsizlik ya da operasyonun kanamali gegmesi sebebi ile gergeklesen bu durum onemli bir cerrahi hata
olarak kabul edilir. Ozellikle laparatomiler éncesi ve sonrasi gazl bezlerin sayllmasi, kansiz cerrahi, abdomen
ve toraks derinine koyulan gazl bezlerin iplikle baglanmasi cerrahi bu biiylik hatadan koruyacaktir. Laparatomi
sirasinda ireter ligasyonu biiyiik ihtimalle nefrektomi ile sonuglanacak biiyiik bir hatadir. Laparatomi sonrasi
adezyonlar ise genellikle yetersiz asepsi, asiri kanama, kotl yaklasima bagl serozal kuruma ve kaba doku
maniplasyonuna bagh gelisir. Yumurtalik kalinti sendromu sadece kisirlastiriimis bir disi képegin kizginlk ak-
tivitesinin devamina sebep olmakla kalmaz hem yiiksek pyometra riski yaratir hem de kalinti overin blyliimesi
ve cevre dokulara yapigsmasi ile ciddi yasamsal riskler dogurur. Ortopedik cerrahiler sonrasi olusabilecek cer-
rahi felaketler sinir hasari, implant kirlmalari ve migrasyonlari, malunyon ve noniinyonlar ve osteomyelitlerdir.
Omurga kiriklarinda bu olasi kirik komplikasyonlarina spinal kord perforasyonlari ve hatali olarak spinal kanal
icerisine yerlestirilmis vidalar eklenebilir ki bu hatalar hastanin tekrar yiiriime sansini tamamen yok edecektir.

Tibbin il kural zarar vermemektir. En rutin cerrahi protokolde dahi bu kurala uymak icin eksiksiz kisisel geligim,
medikal ekipman, preoperatif inceleme, intraoperatif monitérizasyon ve postoperatif bakim sarttir.
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Surgical Disasters

¥  Dr. Ates BARUT, DVM, PhD

Although there are lots of articles and presentations about surgical techniques and procedures few of them
directly focus on surgical mistakes and complications. The aim of any surgery must be preserving life, relieving
pain and suffering, and to promote animal welfare and quality of life. Both complications and unfortunatelly
malpractice are facts about surgical science. To err is human and errors must never be concealed or covered.
Education, experience, surgical skills, capability to perform the procedure, surgical equipment, surgical theatre
will prevent the risk of surgical mistakes. The first step to get rid of surgical complications and mistakes are
performing an excellent preanaestetic examination, and evaluating patient's previous medical history, and body
condition. The most important surgical disaster is postoperative infection. Antibiotics cannot and should not
replace or compensate an insufficient sterile technique. Although hypothermia is a big problem during surgery
the use of electric blankets should be avoided due to the risk of burns or electrocution. Excessive bleeding
during surgery directly effect vital signs of patient and increase the risk for infection, limit surgeons visulization
and increase the risk to do any kind of mistakes. Even in very simple procedures laxity in surgical principles will
make the patient and problem worst. For example fine needle aspirations for intrathorasic or intraabdominal
masses can cause excessive bleedings, seeding of cancer cells through biopsy tract. Even a small bleeding can
spread all cancer cells to thorax or abdomen. This can cause a disaster especially for cancers like transitional
cell carcinomas. Wrong and too tight bandages can cause necrosis of the leg. Tying the ropes used to secure
the limbs during a surgery too tight can cause necrosis of digits. An amputation can become necessary after
a simple ovariohysterectomy. In trauma patients veterinarians can focus on a bone or spine fracture but this
can cause several serious problems. A falling from high or traffic accident can cause multiple organ damage
including bladder, ureter, gall bladder ruptures or hernia diaphragmatica etc. Clinician has to evaluate patient's
whole body with every detail. Lack of surgical wound healing, dehiscesens, wound opening can happen due to
inappropriate suturing technique, suture material or infections but when it happens after a laparatomy and an
evisceration occur this common problem become a life threatening condition. Evisceration is defined as the
rupture of all the structures forming the abdominal wall and will cause organ damage and peritonitis. Dehis-
cence of intestinal incisions will cause septik peritonitis. Repairing hernia perinealis is always challenging. We
can list the possible complications of hernia perinealis surgery as recurrence of the hernia, rectal prolapse,
often transitory, faecal incontinence due to a nerve injury, injury to the pelvic urethra, local infection caused by
puncturing and injuring the anal sacs, or by perforating the rectum. Retained foreign bodies after a thoracotomy
or laparatomy is a very big surgical mistake. It usually happens because of lack of attention or massive intraop-
erative hemorhage. The surgical team has to count gauze sponges before and after the surgery before wound
closure. Marking gauzes with dark silk sutures can also help not to loose and/or forget them inside thorax or
abdomen. Ureter ligation during laparatomies is a big disaster which will end with nephrectomy. Adhesions
after laparatomies is a possible complication but it happens due to inadequate asepsis, excessive bleeding,
drying of the serosa due to inadequate exposure, rough tissue handling. Ovarian remnant syndrome not only
create big risk of pyometra and also adhesians of remnant ovarium to surrounding tissues can cause life
threating problems. Most important surgical disasters after orthopedical surgeries are implant failures, implant
migrations, nerve damage, nonuniun, malunion and osteomyelitis. Spinal cord drilling and implant placement
in to spinal canal are the disasters for spine fracture surgeries. The first rule of medicine is "do not harm” and
not to break this rule even for routine procedures sufficient surgical capability, complete equipment, complete
presurgical evaluations, intraoperative monitoring is essential.
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Mast Hiicre Tumorlerinin Klinik Yonetimi:
"Kopeklerde En Sik Goriilen Malign Deri Tiimorii"”

Martin SOBERANO, DVM, Kiiciik Hayvan Onkologu

WSAVA Onkoloji Komitesi (Gegmis Bagkan ve mevcut iiye)
Latin Amerika Veteriner Onkoloji Sertifikasyonu (CLATOV)
Mexico City, Meksika martinsoberano@hotmail.com

Kutanoz ve subkutandz mast hiicre tlimorleri diinya ¢capinda kopeklerde en sik goriilen malign deri tiimorleri-
dir.1, 2 Kopeklerde mast hiicre tiimorlerinin en 6nemli tedavisi cerrahidir ancak cerrahi olmayan tedaviler, yiik-
sek derecede kotii huylu tiimorlere sahip kdpeklerde metastazin 6nlenmesinde ve metastatik tiimorlere sahip
kopeklerin yasam kalitesinin iyilestiriimesinde énemlidir. Sonucu tahmin etmek ve tedaviyi yonlendirmek igin
irk, timoriin yerlesimi, histolojik derece ve diger histolojik 6zellikler dahil olmak lizere birgok farkli prognostik
faktor tanimlanmistir. Cerrahi eksizyonun tam olmamasi ve lenf diigiimleri, karaciger ve dalaga metastaz yap-
mis mast hiicreli timérler de olumsuz prognoza neden olur.

Irk

Boxer, Labrador Retriever, Shar-Pei, Pug ve Boston Terrier irki kopeklerde mast hiicre tlimori riskinin arttigi
bildirilmistir. Pug irkinda siklkla diisiik dereceli multifokal tiimarler goriilmektedir.

Tlimoriin Yeri

Prepisyum, skrotum, tirnak yatagi, oral kavite, aniis ve vulvanin mukozal yiizeyleri mast hiicreli timorlerin kont-
rol altina alinmasinin zor oldugu anatomik yerlerdir.

Histolojik Ozellikler

Kopek mast hiicre tiimorleri icin iki histolojik derecelendirme sistemi gelistirilmistir. Patnaik sistemi, tiimorleri
en az malign olandan en ¢ok malign olana dogru 1-3 arasinda derecelendirirken, Kuipel sistemi tlimorleri diisiik
ve yiiksek olarak derecelendirmektedir. Grade 1 ve diisiik dereceli timorler genellikle genis cerrahi eksizyon ile
tedavi edilir. Derecesi 3 ve daha yiiksek olan tiimorlerin kontrolii son derece zordur ve genis cerrahi eksizyon,
kemoterapi ve radyasyon tedavisiyle bile tedavi nadirdir. Bir c-kit mutasyonunun varligi ve yiiksek mitotik sayi
(>5) kotii bir sonucu 6ngérmektedir. Bazilari prognozu daha da belirlemek igin Ki67 ve AgNOR i¢in immiinohis-
tokimya boyama onermistir.

Mast Hiicre Tiimorii Konsensiis Kilavuzlari

Avrupali bir grup veteriner onkolog 2012 yilinda, mast hiicre tiimarlerinin teshis ve tedavisinde pratisyen hekim-
lere rehberlik edecek bir konsensis yayinladilar. Bu yayin, yayinlandigi tarihteki bilimsel literatiiriin incelenme-
sine dayal ¢esitli algoritmalar icermektedir. Yayimlanmasindan bu yana gecen on yil iginde Kiupel histopatolo-
jik derecelendirme sistemi ve lenf nodu derecelendirmesi yayginlagmistir, ancak algoritmalar hala kullanighdir.

Canine Mast Hiicre Tiimérlerinin Tedavisinde Yararl ilaglar

Histamin blokerleri: Mast hiicreleri histamin, heparin, proteazlar ve vazoaktif maddeler iireterek 6dem, kasinti
ve tlimoriin Ulserlesmesine neden olur. Histolojik tiimor derecesi bu inflamatuar bilesiklerin {iretimini 6ngor-
mez ve H1 ve H2 histamin blokerleri bu klinik belirtileri kontrol etmede yararlidir. Difenhidramin (2-4 mg/kg PO
BID-TID) ve famotidin (0,5-1 mg/kg BID) Amerika Birlesik Devletleri'nde yaygin olarak kullaniimaktadir.

Glukokortikoidler: Prednizon ve benzeri ilaglar mast hiicrelerindeki sinyal yollarini inhibe etmede faydalidir.
Glukokortikoidler ayrica mast hiicresi proliferasyonunu ve tiimor boyutunu azaltir. Glukokortikoidler hizli etki
eder ve mast hiicre timorlii birgok kdpegin yasam kalitesini iyilestirir. Prednizonun baslangi¢c dozu 30-40 mg/
m2'dir ve ila¢ en diisik etkili doza diisiiriilmelidir. Prednizon tek basina kullanilabildigi gibi genellikle asagida
listelenen ilaglarla kombine edilir.
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Vinblastin, vinka alkaloit ailesinden sitotoksik bir ilagtir. Mast hiicre tlimorlerinin tedavisinde kullanilan doz, 4
hafta boyunca haftada 2 mg/m2, ardindan iki haftada bir 4 uygulamadir. 6 Mast hiicre timori olan kopeklerin
yaklasik %47'si vinblastine yanit vermektedir. Vinblastin, prednizon ile birlikte ameliyattan sonra kullanildigin-
da, bir ve iki yilhk sagkalim orani %57'dir. Vinblastin intravenoz inflizyon olarak uygulanir ve bir vezikandir. Bu,
vinblastinin yanlighkla perivaskdler olarak uygulanmasi durumunda deri dokiintlisiine neden olacagi anlamina
gelir. Perivaskiiler uygulama meydana gelirse, ekstravazasyon bdlgesinin etrafina 6 ml %0,9 NaCl icinde seyrel-
tilmis 300 IU hyaluronidaz inflize edilmelidir. Hyaluronidaz tedavisi ekstravazasyondan sonra 4 hafta boyunca
haftalik olarak uygulanmalidir.

Klorambusil, ABD'de 2 mg'lik tabletler halinde bulunan bir alkilleyici ajandir ve genellikle kiigiik kopek ve kediler
icin hazirlanir. Klorambusil, kopek mast hiicre tiimorlerini tedavi etmek igin giin asiri 4-5 mg/m2 dozunda oral
olarak kullanilabilir7. Klorambusilin gastrointestinal belirtiler gibi hafif yan etkileri vardir. Klorambusil tedavisi
goren kopekler icin ayda bir tam kan sayimi yapilmali ve trombosit sayisi yakindan izlenmelidir. Trombositler
diisme egilimindeyse ilag kesilmelidir. Klorambusile yanit veren ameliyat edilemeyen mast hiicre tiimorli ko-
peklerin medyan sagkalim siiresi 446 giinddir.

CCNU ayni zamanda lomustine olarak da bilinir. Bu ila¢ klorambusil gibi alkilleyici bir ajandir ancak ozellikle
doz araliginin Gist ucunda, yani her lig-dort haftada bir 40-90 mg/m2 uygulandiginda ¢ok daha yiiksek bir ad-
vers etki profiline sahiptir. Lomustin kullanimina bagli iki dnemli yan etki ortaya ¢cikmaktadir; siddetli ndtropeni
ve hepatotoksisite. Denamarin® uygulamasinin hepatoprotektif olarak lomustin tedavisiyle birlikte yapilmasi
onerilmektedir. Her lomustin dozundan 6nce tam kan sayimi ve karaciger enzimlerinin izlenmesi en iyi uygu-
lama olarak kabul edilir. ABD'de lomustin 10 mg ve 40 mg kapsiller halinde mevcuttur ve siklikla kiiglik kopek
ve kediler igin hazirlanmaktadir. Lomustin ile tedavi edilen mast hiicre tiimorli kdpeklerin yaklasik %50'sinde
tedaviye yanit alinmaktadir.

Toceranib phosphate - Palladia®: Palladia | Zoetis US, kopek mast hiicre tiimérlerinde yaygin olarak mutasyo-
na ugrayan c-kit'in bir sinyal iletim inhibitoriidiir. Oral uygulama igin 10 mg, 15 mg ve 50 mg tabletler halinde
mevcuttur. ABD'de onkologlar genellikle tedaviye haftada li¢ kez 2,7 mg/kg dozunda baslamaktadirlar. Yan
etkiler genellikle hafiftir ancak toceranib fosfat onemli proteindiri ve hipertansiyona neden olabilir. Képege to-
ceranib fosfat verildigi siire boyunca kan basincinin, idrar tahlilinin, tam kan sayiminin ve biyokimyasal profilin
aylik olarak izlenmesi uygundur. Kopeklerin yaklasik %50'si tedaviye yanit verir ve yanit siiresi 20-990 giin ara-
sinda degisir.

Tiglianol tigalat — Stelfonta® Kopek Mast Hiicre Timori Cerrahi Olmayan Tedavisi STELFONTA enjeksiyonu,
kopeklerin uzuvlarindaki mast hiicre tiimorlerine yonelik yeni bir cerrahi olmayan tedavidir. Timore enjekte
edildiginde, tedavi edilen tiimoriin hemorajik nekroz ve ardindan nekrotik tiimoriin dokiilmesi yoluyla hizla yok
olmasina neden olur. Timor nekrozundan kaynaklanan doku agigi, hi¢ veteriner hekim miidahalesi olmadan ya
da minimum diizeyde ikinci bir miidahale ile iyilesir. Tigllianol tigalate, viicudun herhangi bir yerindeki metas-
tatik olmayan kutandz MCT'nin ve dirsek veya kalgcada veya altinda metastatik olmayan subkutan6z MCT'nin
intratiimoral tedavisi igin onaylanmistir. iki enjeksiyonla tam yanit orani %89'dur ve bu képeklerin %89'unda
tam yanit bir yil boyunca devam etmistir.

Ceviri: Hiiseyin AKSAY
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Clinical Management Of Mast Cell Tumors: “The Most
Common Malignant Skin Tumor In Dogs”

Martin SOBERANO, DVM, Small Animal Oncologist

WSAVA Oncology Committee (Past President and current member)
Latin American Veterinary Oncology Certification (CLATOV)
Mexico City, Mexico martinsoberano@hotmail.com

Cutaneous and subcutaneous mast cell tumors are the most common malignant skin tumors in dogs world-
wide.1,2 Surgery is the most important treatment for canine mast cell tumors but nonsurgical treatments are
important in preventing metastasis in dogs with highly malignant tumors and improving quality of life in dogs
with metastatic tumors. Many different prognostic factors have been identified to predict outcome and direct
treatment including breed, tumor location, histological grade and other histological features. Completeness
of surgical excision and mast cell tumors metastatic to lymph nodes, liver and spleen also confer a negative
prognosis.

Breed

Boxers, Labrador retrievers, shar pei dogs, pugs and Boston terriers have been shown to be at increased risk
for development of mast cell tumors. Pugs frequently have multifocal tumors which are most commonly low
grade.

Tumor Location

The prepuce, scrotum, toenail bed, oral cavity, and mucosal surfaces of the anus and vulva are anatomic loca-
tions where mast cell tumors are difficult to control.

Histologic Features

Two histological grading systems have been developed for canine mast cell tumors. The Patnaik system
grades tumors 1-3, from least to most malignant and the Kuipel system grades tumors low and high grade.3
Grade 1 and low-grade tumors are commonly cured with wide surgical excision. Grade 3 and high-grade tum-
ors are extremely difficult to control and cure is rare even with wide surgical excision, chemotherapy and radi-
ation therapy. The presence of a c-kit mutation and a high mitotic count (>5) predict a poor outcome. Immu-
nohistochemistry staining for Ki67 and AgNOR have been advocated by some to further delineate prognosis.

Mast Cell Tumor Consensus Guidelines

In 2012, a European group of veterinary oncologists developed a consensus document to guide general prac-
titioners in the diagnosis and treatment of mast cell tumors.4 This publication features several algorithms
based on review of the scientific literature at the time of publication. In the decade since its publication the
Kiupel histopathologic grading system and lymph node grading have become common, but the algorithms are
still useful.5

Drugs Useful in the Treatment of Canine Mast Cell Tumors

Histamine blockers. Mast cells produce histamine, heparin, proteases and vasoactive substances resulting in
edema, pruritus and ulceration of the tumor. Histologic tumor grade does not predict the production of these
inflammatory compounds and H1 and H2 histamine blockers are useful in controlling these clinical signs. Di-
phenhydramine (2-4 mg/kg PO BID-TID) and famotidine (0.5-1 mg/kg BID) are commonly used in the United
States.

Glucocorticoids. Prednisone and similar drugs are useful in inhibiting signal pathways in mast cells. Glucocor-
ticoids also decrease mast cell proliferation, and tumor size. Glucocorticoids act rapidly and improve quality
of life for many dogs with mast cell tumors. The starting dose of prednisone is 30-40 mg/m2 and the drug
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should be tapered to the lowest effective dose. Prednisone can be used alone and is typically combined with
the drugs listed below.

Vinblastine is a cytotoxic drug in the vinca alkaloid family. The dose used to treat mast cell tumors is 2 mg/
m2 weekly for 4 weeks and then every other week for 4 treatments.6 Approximately 47% of dogs with mast
cell tumors demonstrate a response to vinblastine. When vinblastine, in combination with prednisone is used
following surgery, the one- and two-year survival rate is 57%. Vinblastine is administered as an intravenous
infusion and is a vesicant. This means if vinblastine is inadvertently administered perivascularly, the surround-
ing skin will slough. If perivascular administration occurs, 300 IU of hyaluronidase diluted in 6 ml of 0.9% NaCl
should be infused around the extravasation site. hyaluronidase treatment should be administered weekly for
4 weeks after the extravasation.

Chlorambucil is an alkylating agent available in the USA in 2 mg tablets and it is often compounded for small
dogs and cats. Chlorambucil can be used to treat canine mast cell tumors at a dose of 4-5mg/m2 orally, every
other day7. Chlorambucil has mild adverse effects such as gastrointestinal signs. A complete blood count
should be submitted monthly for dogs on chlorambucil therapy, and the platelet count monitored closely. If the
platelets are trending downward, the drug should be discontinued. Dogs with inoperable mast cell tumors that
responded to chlorambucil, had a median survival time of 446 days.

CCNU is also known as lomustine. This drug is an alkylating agent like chlorambucil but it has a much higher
adverse event profile especially when administered at the high end of the dose range which is 40-90 mg/2 once
every three to four weeks. Two major adverse events result from lomustine administration, severe neutropenia
and hepatoxicity. Denamarin® administration is recommended in conjunction with lomustine therapy as a
hepatoprotectant. Monitoring of complete blood count and liver enzymes prior to each lomustine dose is con-
sidered best practice. In the USA, lomustine is available in 10 mg and 40 mg capsules and frequently must be
compounded for small dogs and cats. Approximately 50% of dogs with mast cell tumors treated with lomustine
experience a treatment response.

Toceranib phosphate - Palladia® Palladia | Zoetis US is a signal transduction inhibitor of c-kit which is com-
monly mutated in canine mast cell tumors. It is available in 10 mg, 15 mg and 50 mg tablets for oral admin-
istration. In the USA, oncologists typically start treatment with a dose of 2.7 mg/kg three times weekly. Side
effects are generally mild but toceranib phosphate can cause significant proteinuria and hypertension. Month-
ly monitoring of blood pressure, urinalysis, complete blood count and biochemical profile is appropriate while
the dog is receiving toceranib phosphate. Approximately 50% of dogs experience a treatment response and the
time of response ranges from 20-990 days.

Tiglianol tigalate — Stelfonta® Dog Mast Cell Tumor Non-surgical Treatment STELFONTA injection is a new
nonsurgical treatment for mast cell tumor on the limbs of dogs. when injected into the tumor it causes rapid
destruction of the treated tumor by hemorrhagic necrosis and subsequent slough of the necrotic tumor. A tis-
sue deficit resulting from tumor necrosis heals by second intention with minimal to no veterinary intervention.
Tigllianol tigalate is approved for intratumoural treatment of non-metastatic cutaneous MCT anywhere on the
body and non-metastatic subcutaneous MCT at or below the elbow or hock. With two injections, the complete
response rate was 89% and the complete response persisted for one year in 89% of those dogs.
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Canine Lenfoma Tuirleri, Teshis ve Tedavisi
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Girig
Kopeklerde lenfoma, bir yandan kemoterapinin diinya ¢apinda veteriner hekimler tarafindan en sik uygulandigi
en ¢ok caligilan onkolojik patolojidir. Ancak 6te yandan 21. yiizyilda hastalarimizi tedavi ederken, tani koyarken

hala ¢cogunlukla yalnizca sitolojik incelemeye odaklandigimizi ve kemoterapiye verilen yanitin prognoz agisin-
dan belirleyici oldugunu diistindiigiimiiz cevabini verebiliriz.

Anahtar noktalar: Lenfoma tek bir hastalik degil, farkli morfolojik yapisi, klinik belirtileri, tedaviye yaniti ve prog-
nozu olan heterojen bir hastalik grubudur.

Veteriner Siniflandirmasi

Lenfomalari tibbi siniflandirmalara (NCI-WF, Kiel, modifiye Kiel ve digerleri) gére siniflandirmak igin birgok giri-
simde bulunulmustur ancak siniflandirmalarin higbirinin, siniflandirmanin ana hedeflerinden biri olan prognos-
tik kriterleri belirlemede avantajlari yoktur. Hematopoietik sistem ve lenfoid doku neoplazmlarinin 2001 giincel-
lenmis DSO siniflandirmasinda, ilk kez Avrupa, Asya ve Amerika'dan 6nde gelen 20 patolog arasinda %80'den
fazla karsilastirilabilirlik ile fikir birligine varilmistir. Lenfomanin alt tiplerini anlamak, klinisyenler olarak en iyi
tedavi segenegini segmemizi ve daha iyi prognoz bilgisine sahip olmamizi saglar.

Diagnostik
Teshis icin ne kullaniyoruz?

Lenf nodlarinin ince igne aspiratlarinin sitolojik incelenmesi. Kopeklerde en sik goriilen lenfoma formu, dene-
yimli bir klinik patolog icin sitolojik tanisi zor olmayan multisentrik (anatomik &zelliklere gore) diffiiz bliyiik B
hiicreli (morfolojik olarak) lenfoma formudur. Ydntemin avantaji: Hizli, ucuz, cogu durumda materyal segimi
icin sedasyon gerektirmez.

Dezavantajlari: Tim lenfoma tiirleri teshis edilemeyebilir (6rnegin; kiigiik hiicreli veya orta hiicreli lenfomalar).

Immunositokimyasal inceleme, ucuz, minimal invaziv bir tani yontemidir; materyal, sitolojik teshis i¢in daha
once alinan ince igneli bir materyal olabilir ve bu, bazi durumlarda B ve T hiicreli lenfomalari ayirt etmeyi miim-
kiin kilar. Ancak lenfoma tanisini dogrulayan bir yontem degildir. Reaktif bir lenf nodunu neoplastik bir lezyon-
dan ayirmaya yonelik bir test degildir.

Histolojik inceleme: Bazi lenfoma tiirleri, 6zellikle T bdlgesi lenfomalari gibi indolent formlar (kiigiik veya orta
biyiklikte), deneyimli bir klinik patolog sitolojik olarak siiphelenebilse de, en iyi histolojik inceleme ile teshis
edilir. Histolojik inceleme igin, transvers g¢ekirdek biyopsilerinden kacinip lenf nodunun tamamini géndermek
daha iyidir.

Dezavantajlari: Genel sedasyon gerektirir, daha pahalidir, teshis edilmesi daha fazla zaman alir. Lenfomanin
tim alt tiplerinin teshis edilmesine izin vermez.

Immunohistokimyasal inceleme tek bagina lenfoma tanisi koymayr miimkiin kilmaz ancak histolojik incelemeyi
destekleyerek lenfomalarin alt siniflamasina izin verir.

Flow sitometri: Bu tani yontemi sadece lenfomayi teshis etmeyi degil, ayni zamanda fenotipini belirlemeyi de
saglar.

Avantajlari: Birgok lenfoma tiirinii (kliglik hiicreli, T bolgesi lenfoma, marjinal lenfoma formu) ayirt etmeyi sag-
lar. Sonuglari immiinohistokimyasal tani yontemi ile karsilastirilabilir;

Dezavantajlari: Tanisal testler igin canlh hiicrelere ihtiyag vardir.

PARR: Bu yontem, sitolojik veya histolojik incelemenin kesin bir cevap vermedigi durumlarda, lenfositlerin bir
hiicre klonu mu (neoplastik lenfositler) yoksa birkag — poliklonal kaynakh mi (reaktif siireglerde) olup olmadi-
gini belirlemek icin kullanihr.
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Avantajlari: Hassasiyet %70-90.

Dezavantajlari: Bazi bulasici hastaliklarda yanhs pozitif sonuglar; leishmaniasis, borreliosis, ehrlichiosis ayrica
histiyositomlar, timomlar ve ilaglara asiri duyarliliga bagl hepatit. Anormal lenfoid reseptorlere sahip NK-lenfo-
malarda yanlis negatif sonuglar.

Dolasimdaki niikleozom tespiti: Saglikh hayvan popiilasyonunda belirli kanser tirlerini tespit etmek igin bir
tarama testi olarak kullanilir.

Avantajlar: Lenfomali hastalarda niikleozom seviyeleri saghkl kopeklere gore 6.8 kat daha yiiksektir. B hiicreli
lenfomali kdpeklerde daha yiiksektir. Modern yontemlerin duyarlihigr %80.2, 6zgiilliigi %94'tiir. Gelecekte bu
yontemin lenfomali bir hastada remisyon durumunu degerlendirmek igin kullaniimasi da 6nerilmektedir.

Dezavantajlari: Siddetli inflamasyon, sepsis, akut ve kronik enteropatiler, travma, ayrica IMHA dolasimdaki niik-
leozom seviyesinde artisa neden olabilir.

Morfolojik siniflandirmaya ek olarak, anatomik lokalizasyon da rol oynar; 6rnegin, multisentrik lenfomali képek-
ler tedaviye daha iyi yanit verir ve gastrointestinal lenfomali kopeklerden daha uzun yasar.

Hastaligin alt evresi de onemlidir: Klinik agidan iyi olan hayvanlar kemoterapiyi daha iyi tolere eder ve kendini
iyi hissetmeyen hastalara gére daha uzun yasar. Evre 1 ve 4 lenfomali hastalarin her ikisinde de remisyona
ulagsmanin miimkiin oldugunu bilmemize ragmen, yazarlar lenfomali hastalarin evrelendirilmesini 6nermektedir
(eger hasta sahipleri kabul ederse). Bu yalnizca i¢ organlarin (gogunlukla dalak ve karaciger) tutulup tutulma-
digini 6grenmeye degil, ayni zamanda varligi hastanin genel saghgini, tedaviye yaniti ve genel olarak lenfomali
bir kopek igin prognozu etkileyebilecek komorbid durumlari (diger neoplazmlar, sistemik hastaliklar) diglamaya
da olanak tanir.

Bu nedenle lenfomadan sliphelendigimiz hastalarda rutin testler yararlidir: Biyokimyasal kan testi veya tam kan
sayimi lenfoma tanisi koymaz veya kanser siiphesi yaratmaz ancak olasi sinirlamalari (kronik bébrek yetmezli-
gi veya karaciger fonksiyon bozuklugu, trombositopeni, anemi veya nétropeni varligi kemoterapi uygulamasini
sinirlayan faktérlerdir) g6z ontinde bulundurarak en uygun protokolii secmek icin hastanin saglk durumunu
degerlendirmek agisindan gok énemlidir. Tam kan sayimindaki nétrofil lenfosit orani lenfomali hastalarda prog-
nostik degere sahiptir.

Abdominal ultrason ve toraks rontgeni gibi goriintiileme yontemleri sadece hastaligin evresini belirlemek icin
ek yontemler olmakla kalmaz ayni zamanda komorbid durumlarin dislanmasina da yardimci olur. BT daha dog-
ru ancak 6nemli 6lglide daha pahali bir goriintiileme yontemidir.

Kemik iligi biyopsisi, kotli prognozlu evre 5 lenfomayi ekarte edebilir. Morfolojik tani ve siirecin asamasi, has-
talarimiz igin en iyi tedavi taktiklerini segmemizi ve prognoz hakkinda objektif bilgiye sahip olmamizi saglar.

Tedavi

Lenfoma sistemik bir hastaliktir ve bu sekilde tedavi edilir. Lenfoma tedavisinin temel dayanagi kemoterapidir.
Multisentrik lenfomali kopekler icin 'altin standart’ tedavi, birkac aylk bir siire boyunca az ya da ¢ok haftalik
olarak verilen cesitli enjekte edilebilir ve oral ilaglari (Lasparaginaz, vinkristin, Sitoksan, prednizon ve doksoru-
bisin) igeren ¢ok ajanli, CHOP tabanl bir kemoterapi protokoliinden olusur.

Kemoterapinin Yan Etkileri

Bunlar arasinda gastrointestinal rahatsizliklar (bulanti/kusma, gevsek diski/ishal, istahsizlik), uyusukluk, bazi
irklarda tiy dokilmesi ve kemik iligi baskilanmasi (tipik olarak enfeksiyonlarin gelismesine zemin hazirlayabi-
len beyaz kan hiicresi sayisinda azalma) yer alir. Gastrointestinal yan etkiler, ortaya ciktiklarinda, genellikle te-
daviden sonraki 3-5 giin iginde ortaya ¢ikar. Cogu hafif ve/veya kendi kendini sinirlayicidir ve evde oral ilaglarla
yonetilebilir. Hastalarin kemoterapiye bagli ciddi yan etkiler yagsamasi nadir olmakla birlikte miimkiindiir.

Genel Prognoz

Nispeten az sayida kopek, tedaviyle lenfomalarindan gercekten iyilesir. Cogunluk bir noktada niiks eder ve bu
noktada kurtarma kemoterapisi adi verilen kemoterapiyle yeniden tedavi edilebilirler. Genel olarak, bu ikinci ve
sonraki iyilegsmelerin siresi, ilk iyilesmeden daha kisa olma egilimindedir.

Kemoterapi ile tedavi edilen multisentrik hastaligi olan kopek lenfoma hastalariigin ortalama sagkalm yaklasik
bir yildir. Diger bolgelerde lenfomasi olan hastalar i¢in prognoz daha degiskendir.

Ceviri: Hiiseyin AKSAY
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Introduction

Lymphoma in dogs, on the one hand, is the most studied oncological pathology, in which chemotherapy is most
often performed by veterinarians around the world. But, on the other hand, hand on heart, we can answer that
when treating our patients in the 21st century, we still often focus only on cytological examination in making a
diagnosis and consider the response to chemotherapy to be decisive for the prognosis.

Key points: Lymphoma is not a single disease, but a whole group of heterogeneous diseases with different mor-
phological structure, clinical manifestations, response to therapy and prognosis.

Veterinary Classification

There have been multiple attempts to classify lymphomas along the lines of medical classifications (NCI-WF,
Kiel, modified Kiel, and others), but none of the classifications had advantages in determining prognostic criteria,
which is one of the main goals of the classification. The 2001 updated WHO classification of neoplasms of the
hematopoietic system and lymphoid tissues for the first time reached consensus among 20 leading patholo-
gists from Europe, Asia and America with a comparability of more than 80%. Understanding the subtypes of
lymphoma allows us as clinicians to choose the best treatment option and have better prognosis information.

Diagnostic
What do we use for diagnosis?

Cytological examination of fine-needle aspirates of lymph nodes. The most common form of lymphoma in dogs
is multicentric (by anatomical characteristics) diffuse large B-cell (morphologically) form of lymphoma, the cy-
tological diagnosis of which is not difficult for an experienced clinical pathologist. The advantage of the method:
fast, inexpensive, in most cases does not require sedation for the selection of material.

Disadvantages: not all types of lymphomas can be diagnosed (for example, small cell or intermediate cell lym-
phomas)

Immunocytochemical investigation is an inexpensive minimally invasive diagnostic method, the material can be
a fine-needle material taken earlier for cytological diagnostics, which in some cases makes it possible to differ-
entiate B and T-cell lymphomas. However, it is not a method confirming the diagnosis of lymphoma. It is not a
test to differentiate a reactive lymph node from a neoplastic lesion.

Histological examination: Some types of lymphoma, particularly indolent forms (small or intermediated sized)
such as T-zone lymphomas, are best diagnosed by histological examination, although an experienced clinical
pathologist may suspect them cytologically. For histological examination, it is better to send the entire lymph
node, avoiding transverse core biopsies.

Disadvantages: requires general sedation, more expensive, takes more time to diagnose. It does not allow diag-
nosing all subtypes of lymphoma.

Immunohistochemical examination does not make it possible to make a diagnosis of lymphoma on its own, but,
supplementing the histological examination, it allows subclassification of lymphomas.

Flow cytometry: This diagnostic method allows not only to diagnose lymphoma, but also to determine its phe-
notype.

Advantages: allows to differentiate many types of lymphoma (small cell, T-zone lymphoma, marginal form of
lymphoma). Its results are comparable with the immunohistochemical diagnostic method;

Disadvantages: Requires living cells for diagnostic tests.
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PARR: This method is used to determine whether lymphocytes originate from one cell clone (neoplastic lympho-
cytes) or from several - polyclonal (in reactive processes) in the case when cytological or histological examina-
tion does not give a definite answer.

Advantages: sensitivity: 70-90%

Disadvantages: false positive results in the case of some infectious diseases: leishmaniasis, borreliosis, ehrli-
chiosis, as well as in histiocytomas, thymomas and hepatitis due to hypersensitivity to drugs. False-negative
results in NK-lymphomas with aberrant lymphoid receptors.

Circulating nucleosome detection: used as a screening test to detect certain types of cancer in a population of
healthy animals.

Advantages: nucleosome levels are 6.8 times higher in patients with lymphoma than in healthy dogs. Higher in
dogs with B cell ymphoma. The sensitivity of modern methods is 80.2%, the specificity is 94%. In the future, this
method is also proposed to be used to assess the state of remission in a patient with lymphoma.

Disadvantages: severe inflammation, sepsis, acute and chronic enteropathies, trauma, IMHA can also cause an
increase in the level of circulating nucleosomes.

In addition to morphological classification, anatomical localization also plays a role, for example, with Dogs with
multicentric lymphoma respond better to therapy and live longer than dogs with gastrointestinal lymphoma.

The substage of the disease is also important: clinically well animals tolerate chemotherapy better and live
longer than patients who do not feel well.

Although we know that achieving remission is possible in both patients with stage 1 and 4 lymphoma, the au-
thors recommend (if owners agree) that patients with lymphoma be staged. This allows not only to find out if
there is involvement of internal organs (most often, the spleen and liver), but also to exclude comorbid condi-
tions (other neoplasms, systemic diseases), the presence of which can affect the general well-being of the pa-
tient, response to treatment and prognosis for a dog with lymphoma in general.

Therefore, routine tests are useful in patients in whom we suspect lymphoma: a biochemical blood test or com-
plete blood count does not make a diagnosis of lymphomas or suspect cancer, but is very important for assess-
ing the patient's health status in order to choose the optimal protocol, considering possible limitations (chronic
renal insufficiency or dysfunction of the liver, the presence of thrombocytopenia, anemia or neutropenia are
factors limiting the conduct of chemotherapy. The neutrophils lymphocytes ratio in the complete blood count
is of prognostic value in patients with lymphoma.

Imaging diagnostic methods such as abdominal ultrasound and X-ray of the thorax can be not only additional
methods for determining the stage of the disease, but help to exclude comorbid conditions. CT is more accurate,
but significantly more expensive imaging modality.

A bone marrow biopsy can rule out stage 5 lymphoma with a poor prognosis.

The morphological diagnosis and the stage of the process allow us to choose the best treatment tactics for our
patients and have objective information about the prognosis.

Treatment

Lymphoma is a systemic disease and is treated as such. The mainstay of treatment for lymphoma is chemother-
apy. The ‘gold standard' treatment for dogs with multicentric lymphoma consists of a multi-agent, CHOP-based
chemotherapy protocol incorporating several injectable and oral drugs (Lasparaginase, vincristine, Cytoxan,
prednisone, and doxorubicin), given on a more-or-less weekly basis for a period of several months.

Side Effects from Chemotherapy

These include gastrointestinal upset (nausea/vomiting, loose stools/diarrhea, inappetence), lethargy, hair loss in
some breeds, and bone marrow suppression (typically a decrease in the white blood cell count, which can pre-
dispose to the development of infections). Gastrointestinal side effects, when they occur, generally arise within
3-5 days posttreatment. Most are mild and/or self-limiting, and can be managed with oral medications at home.
It is uncommon, though possible, for patients to experience severe side effects secondary to chemotherapy.
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Prognosis General

Relatively few dogs are truly cured of their lymphoma with treatment. The majority relapse at some point, at
which time they may be re-treated with chemotherapy, so-called rescue chemotherapy. In general, the duration
of these second and other subsequent remissions tend to be shorter than the first remission.

The average survival for canine lymphoma patients with multicentric disease who are treated with chemother-
apy is approximately one year. The prognosis for patients with lymphoma in other sites is more variable.
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Lymphosarcoma (lymphoma) is one of the most common cancers diagnosed in dogs. Itis a cancer ofa
type of immune system cells (lymphocyte) and lymphoid tissues (present in many places in the body,
including the lymph nodes, spleen, gastrointestinal tract and bone marrow). Lymphoma typically afflicts
middle-aged to older dogs, though dogs of any age can be affected. Certain breeds (Boxers, German
Shepherds, and Golden Retrievers, for example) may be more likely to develop this type of cancer. In
many cases, the exact cause of lymphoma in an individual patient is unknown.

Lymphoma can affect many different areas of the body, including the external lymph nodes (multicentric
disease), internal organs, such as the spleen, liver, kidneys, and gastrointestinal tract, the skin, and other
sites, such as the bone marrow, mediastinum (front portion of the chest), central nervous system, heart,
and lungs. Multicentric disease is the most common form of lymphoma encountered in dogs. Some dogs
do not feel sick or exhibit only mild signs of illness at the time of diagnosis, while others may experience
more marked clinical signs, such as weight loss, nausea or vomiting, diarrhea, excessive thirst and
urination, weakness, or difficulty breathing. In many cases, the only noticeable sign of disease is
enlargement of the lymph nodes under the neck, in front of the shoulders, and/or behind the knees.

Diagnosis/Initial Evaluation

A complete evaluation of a dog suspected of having lymphoma involves obtaining a needle aspirate or
biopsy of the affected tissues and further diagnostics to determine the extent of tumor in other areas of
the body (chest x-rays, abdominal ultrasound, +/- bone marrow aspiration). A test on your dog's tumor
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Girig

Lenfoma lokalize veya sistemik klinik belirtilerle ortaya cikabilen bir lenfoid doku neoplazmidir. Kopeklerde ¢o-
gunlukla lenfoid organlari (6rn. lenf diiglimleri) tutan multisentrik hastalikla seyrederken, kedi lenfomasi vis-
seral (6rn. dalak/karaciger/bagirsak), ekstranodal (6rn. MSS/deri) veya nodal kaynakli olarak ortaya gikabilir
ve klinik tablo etkilenen organa gore degisir. Klinik goriiniimdeki bu cgesitlilik, bildirilen diger indolent lenfoma
formlari ile daha da karmasik hale gelmektedir; bir kedi intratorasik veya intraabdominal formlarla klinik olarak
iyi durumda olmayabilir ya da sistemik olarak asemptomatik olabilen bazi subkutan veya multisentrik formlarla
ortaya cikabilir (1).

Feline Losemi Viriisii (FeLV) ve Feline Lenfomanin Geligimi

Kedi I6semi viriisi (FeLV) ile progresif enfeksiyon, kedi lenfomasi gelisimi igin baslica risk faktorlerinden biri
olarak kabul edilmektedir. FeLV antijen-pozitif ve antijen-negatif lenfomali kediler arasindaki hasta 6zellikle-
ri, timor lokalizasyonu ve sonuglara iligkin farkliliklar ¢esitli makalelerde degerlendirilmistir. Progresif FelLV
enfeksiyonu ile iligkili lenfoma vakalarinin ylizdesinde yillar iginde énemli bir azalma olmustur ve bu durum
veteriner hekimler igin dnemlidir. FeLV antijen-pozitif kediler 5nemli dl¢lide daha geng (ortalama 3,7'ye karsi
11,3 yil) ve tedaviye yanit siiresi anlamli derecede daha kisaydi (ortalama 25 giine karsi 472 giin). Daha yakin
donemdeki kedilerde gastrointestinal ve ekstranodal lenfomalar en yaygin anatomik bolgelerdi ve bu kedi-
lerin cogunlugu FelLV antijen-negatifti. Bu nedenle, ilerleyici FeLV enfeksiyonu disindaki diger etiyolojilerin,
bugiine kadar lenfomadan etkilenmis kedilerde kanser olugsumu {izerinde daha biiyiik bir etkiye sahip olmasi
gerekir (2).

Feline coronavirus (FCoV), feline leukaemia virus (FeW) ve feline immunodeficiency virus'un (FIV) endemik ol-
dugu 26 kediden olusan kapali bir ev 10 yil boyunca goézlemlenmistir. Her kedi en az bir kez FCoV igin seropozi-
tifti ve enfeksiyon reenfeksiyon ile devam etmekteydi. 10 yil sonra hayatta kalan alti kediden {igi hala seropozi-
tifti. FIV ile enfekte olan yalnizca bir kedide feline enfeksiydz peritonitis (FIP) gelisti. Yiikselen anti-Fcov antikor
titreleri kedinin FIP gelistirecegini gostermedi. FeW enfeksiyonu kendi kendini sinirlamistir ¢linkii baslangigta
viremik olan yedi kedinin tamami bes yil icinde 6Imiis ve geri kalanlar bagisikhk kazanmistir. Bununla birlikte
FeLV 6liim orani lizerinde en biyik etkiye sahipti. Baslangigta dokuz kedi FIV pozitifti ve calisma sirasinda
isinldigina dair bir kanit olmaksizin alti kedi daha enfekte oldu. FIV enfeksiyonu kedilerin yasam beklentisini
olumsuz etkilemedi (3).

Histopatolojik Tiirler, Klinik Goriiniim, Tani ve Evreleme

Sitoloji, histopatoloji, immunohistokimya ve/veya antijen reseptoriiniin yeniden diizenlenmesi igin PCR testi
kullanarak kedilerde lenfoma tanisi koyma yetenegimizi inceleyen calismalar arttikca, kedilerde kiigiik ve biiylik
hicreli lenfomanin sikligina iligkin geligkili raporlar ortaya cikti. Sitoloji veya histopatoloji kullanilarak tani ko-
nulan lenfoma vakalari da dahil edildiginde en sik tani konulan form biiyiik hiicreli lenfomadir (5). Diinya Saghk
Orgiitii kriterlerine gére siniflandirilan olgularda enteropati ile iliskili T hiicreli lenfoma (EATCL tip Il) olarak da
bilinen mukozal T hiicreli lenfomanin en sik goériilen form oldugu saptanmistir (6). Kedi lenfomasinin bu for-
mu, ince bagirsagin yaygin mukozal iligkili lenfoid dokusundan (MALT) kaynaklanir. EATCL tip Il, indolent klinik
davranis ve uzamis sagkalim siresi ile iligkilidir ve kiiglik ila orta biiyiikliikteki lenfoma hiicrelerinden olusur ve
bu durum bu tip lenfomayi kiigiik hiicreli veya diisiik dereceli lenfoma olarak ifade eden mevcut terminolojiyle
tutarhidir.
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Birinci Basamak Tedavi
Biiyiik hiicreli lenfoma

COP veya CHOP protokolleri ile kombinasyon kemoterapisi, kedilerde bliylik hiicreli lenfoma tedavisi igin stan-
dart bakim olarak kabul edilir. Nazal veya mediastinal lenfomali kediler igin ilk basamak radyasyon tedavisi se-
cenedi bir istisnadir. Biiyiik hiicreli lenfomali, 6zellikle de gastrointestinal biiyiik hiicreli lenfomali kedileri tedavi
ederken akilda tutulmasi gereken bir husus, ilerleyici lenfomanin klinik belirtilerinin (istah azalmasi, kusma, kilo
kaybi) yaygin kemoterapi yan etkilerine (istah azalmasi, kusma, kilo kaybi) gok benzer olmasidir. Bu durum bii-
yiik hiicreli lenfoma tedavisi goren ve hasta gibi davranan bir kedinin tiimoriin ilerlemesinden mi, kemoterapiye
toleransinin zayif olmasindan mi yoksa her ikisinden mi kaynaklandigini belirlemeyi zorlastirabilir. Bu ikilemin
potansiyel bir ¢oziimii, kemoterapi protokollerini bu yan etkilere neden olma olasiligi daha diisiik olan diger
ilaglari icerecek sekilde degistirmektir.

Kiigiik hiicreli lenfoma

Kicik hiicreli lenfomali kediler i¢in prednizon/prednizolon ve klorambusilin etkinligi birgok raporla dogrulan-
mistir (Tablo 1). Bu protokoller tipik olarak iyi tolere edilir. Bildirilen toksisiteler arasinda hafif ila orta siddette
gastrointestinal belirtiler ve miyelosupresyon yer almaktadir, ancak kiigiik hiicreli lenfomali hastalarin gogunda,
ozellikle de kronik bobrek hastaligi veya diabetes mellitus gibi komorbiditelerin yoklugunda tedavinin faydalari
risklerden daha agir basmaktadir.

Tablo 1. Kiigik hicreli lenfoma igin yayinlanmis kemoterapi protokolleri, yanit oranlari ve sonuglar. *Referans
sonug bilgilerini glin olarak verdiyse, deger bu tablo icin aya doniistiriilmistiir.

Protokol Yanit orani Sonug (aylar)

%69 CR CR siiresi 16
Hayatta Kalma 17

Prednizolon 10 mg PO q24h
Klorambusil 15 mg/m?PO0 giinliik
4 glin boyunca her 3 haftada bir

Prednizon 5- 10 mg PO q 12-24h | %56 CR CR sqres! 29,4

Klorambusil 2 mgPO q 48-72 PR siiresi 14

hours %39 PR Hayatta Kalma 23
%76 CR CR siiresi 18,9

Prednizon 3 mg PO q24h CR'ye
kadar, sonra 1-2 mg/kg q 24 saat
Klorambusil 15 mg/m?2PO giinlik
4 gilin boyunca her 3 haftada bir

Hayatta Kalma 14,9

%96 klinik remisyon Klinik remisyon siiresi 25,8

Prednizon veya Prednizolon 1 . >y -
Sagkalim bildirilmedi

hafta boyunca degisen dozlarda,
daha sonra 1 mg/kg PO g48h'e
azaltilir

Klorambusil 20 mg/m?PO0 her 2
haftada bir

Cevirmen notu: CR=Tam yanit, PR=Kismi yanit

Ceviri: Hiiseyin AKSAY
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Introduction

Lymphoma is a neoplasm of the lymphoid tissue, which may present with localised or systemic clinical signs.
Unlike dogs that commonly present with multicentric disease, mostly involving the lymphoid organs (eg, lymph
nodes), feline lymphoma can present as visceral (eg, spleen/liver/gut), extranodal (eg, CNS/skin) or nodal in
origin, with clinical presentation dependant on the affected organ. This variation in clinical presentation is
further complicated by further indolent forms of lymphoma that have been reported; a cat can either present
as clinically unwell with intrathoracic or intra-abdominal forms, or it can present with some subcutaneous or
multicentric forms, which may be systemically asymptomatic (1).

Feline Leukaemia Virus (FeLV) and the Development of Feline Lymphoma

Progressive infection with feline leukaemia virus (FeLV) is considered one of the major risk factors for develop-
ment of feline lymphoma. Differences between FelV antigen-positive and antigen-negative cats with lymphoma
regarding patients' characteristics, tumour location and outcome have been evaluated in different papers. There
was a significant decrease in the percentage of lymphoma cases associated with progressive FelV infection from
decades and this is important for practitioners. FeLV antigen-positive cats were significantly younger (median
3.7 v 11.3years), and had significantly shorter response duration (median 25 days v 472 days) with therapy. In the
cats of the more recent period, gastrointestinal and extranodal lymphomas were the most common anatomical
sites, and the majority of those cats were FelV antigen-negative. Thus, other aetiologies than progressive FelLV
infection must have a greater impact on cancerogenesis among affected cats with lymphoma to date (2).

A closed household of 26 cats in which feline coronavirus (FCoV), feline leukaemia virus (FeW) and feline im-
munodeficiency virus (FIV) were endemic was observed for 10 years. Each cat was seropositive for FCoV on at
least one occasion and the infection was maintained by reinfection. After 10 years, three of six surviving cats
were still seropositive. Only one cat, which was also infected with FIV, developed feline infectious peritonitis
(FIP). Rising anti-Fcov antibody titres did not indicate that the cat would develop FIP. The FeW infection was
self-limiting because all seven of the initially viraemic cats died within five years and the remainder were im-
mune. However, FeLv had the greatest impad on mortality. Nine cats were initially FIV positive and six more cats
became infected during the course of the study, without evidence of having been bitten. The FIV infection did
not adversely affect the cats' life expectancy (3).

Histopathologic Types, Clinical Presentation, Diagnosis, and Staging

As more studies have examined our ability to diagnose lymphoma in cats using cytology, histopathology, im-
munohistochemistry, and/or PCR testing for antigen receptor rearrangement, conflicting reports have arisen
regarding the frequency of small and large cell lymphoma in cats. When lymphoma cases diagnosed using
cytology or histopathology are included, large cell lymphoma is the most common form diagnosed (5). Cases
classified according to the World Health Organization criteria found that mucosal T-cell lymphoma, also known
as enteropathy-associated T cell ymphoma (EATCL type Il) is the most common form (6). This form of feline
lymphoma arises from diffuse mucosal associated lymphoid tissue (MALT) of the small intestine. EATCL type
Il is associated with indolent clinical behavior and prolonged survival time and consists of small to intermedi-
ate-sized lymphoma cells, which is consistent with current terminology that refers to this type of lymphoma as
small cell or low-grade lymphoma.

First Line Treatment
Large cell lymphoma
Combination chemotherapy with COP or CHOP protocols is considered the standard of care for the treatment
of large cell lymphoma in cats. An exception is the option of first line radiation therapy for cats with nasal or
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mediastinal lymphoma. One thing to keep in mind when treating cats with large cell lymphoma, particularly
gastrointestinal large cell lymphoma, is that the clinical signs of progressive lymphoma (decreased appetite,
vomiting, weight loss) are very similar to common chemotherapy side effects (decreased appetite, vomiting,
weight loss). That can make it challenging to determine if a cat being treated for large cell ymphoma and who
is acting ill is doing so because of tumor progression, poor tolerance to chemotherapy, or both. One potential
solution to this quandary is to alter chemotherapy protocols to include other drugs that are less likely to cause
these side effects.

Small cell lymphoma

Multiple reports have confirmed the efficacy of prednisone/prednisolone and chlorambucil for cats with small
cell ymphoma (Table 1). These protocols are typically well tolerated. Reported toxicities include mild to mod-
erate gastrointestinal signs and myelosuppression, but the benefits of treatment outweigh the risks in the
majority of patients with small cell lymphoma, particularly in the absence of co-morbidities such as chronic
kidney disease or diabetes mellitus.

Table 1. Published chemotherapy protocols, response rates, and outcome for small cell lymphoma. *If reference
provided outcome information in days, the value was converted to months for this table.

Protocol Response Rate Outcome (months)

Prednisolone 10 mg PO q24h
Chlorambucil 15 mg/m?PO daily 69% CR
for 4 days every 3 weeks

CR duration 16
Survival 17

Prednisone 5- 10 mg PO q 12- 24h CR duration 29,4

. % .
Chlorambucil 2 mgPO q 48- 72 96% CR PR duration 14
39% PR .
hours Survival 23
Prednisolone 3 mg PO q24h until
CR, then 1- 2 mg/kg q 24 hours 76% CR CR duration 18,9

Chlorambucil 15 mg/m?PO daily Survival 14,9
for 4 days every 3 weeks

Prednisone or Prednisolone varied
doses for 1 week, then tapered to
1 mg/kg PO q48h 96% clinical remission
Chlorambucil 20 mg/m?PO every
2 weeks

Clinical remission duration 25,8
Survival not reported
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Vertebra Stabilizasyonunda Giincel Yaklagim:
Poliaksiyel Vida-Rod Sistemi ve Onemli ipuclan

Prof. Dr. Ahmet OZAK
OMU Veteriner Fakiiltesi Cerrahi Anabilim Dali

Kolumna vertebralis; vertebralar, faset eklemler, intervertebral diskler, ligamentler ve kaslardan olusan me-
kanik bir yapidir. Bu kompleks yapinin li¢ temel biyomekanik goérevi vardir. Birincisi; agirhgin ve viicudun
olusturdugu kuvvetlerin iletilmesi, ikincisi; kafa, govde ve pelvis arasinda fizyolojik hareketin saglanmasi,
Uclinci ve en 6nemlisi; hayati 6neme sahip olan spinal kordun korunmasidir. Bu gérevlerin yerine getirilmesi
icin kolumna vertebralisin fonksiyonel hareketlerini yaparken ayni zamanda stabil kalmasi gerekmektedir. in-
tervertebral stabilitenin azalmasi ¢ok ciddi spinal kord hasarina ve bunun sonucunda norolojik bozukluklara
yol agmaktadir.

Veteriner hekimlikte vertebral instabilitenin nedenleri arasinda travmalar, vertebral patolojiler ve cerrahi giri-
simler bulunmaktadir. Spinal dekompresyon ve stabilizasyon igin bir¢gok cerrahi prosediir tarif edilmistir. Ver-
tebra lezyonlarinin sagaltiminda temel hedef, mekanik travmanin sebep oldugu primer hasarin ve sonrasinda
gelisen sekonder hasarlarin 6niine gegmektir. Primer hasarin giderilmesinde, spinal kordun dekompresyonu
ve instabilite sekillenmis vertebranin stabilizasyonu icin cesitli teknikler uygulanmaktadir. Eger vertebradaki
instabilitenin fiksasyonu ertelenirse, hastanin nérolojik bulgulari giderek kotiilesebilmektedir. Vertebral hasarin
sagaltimina karar verirken hastanin norolojik durumu ve bélgenin biyomekanigi ele alinmaktadir. Kompresyon
yaratan ve stabil olmayan hasarlarda cerrahi endikedir. Vertebranin stabilitesini saglayan kemik ve yumusak
dokular, yagsam boyunca siirekli olarak dis kuvvetlere maruz kalmaktadir. Bu kuvvetler arasinda dorso/ventral
biikilme, lateral biikiilme, torsiyon, makaslama ve aksiyal kuvvetler yer almaktadir. Bu kuvvetlerin bir veya daha
fazlasina asiri yiikiin binmesi ile kiriklar ve luksasyonlar, dolayisiyla da instabilite meydana gelmektedir. Kopek-
lerin torako-lumbar segmenti en sik fleksiyon-ekstensiyon kuvvetine maruz kalmaktadir. Bu nedenle, bolgedeki
vertebral hasarlardan bu kuvvetlerin sorumlu oldugu diistinilmektedir. Ayni zamanda post-operatif siirecte
karsi konulmasi en zor kuvvetin de yine fleksiyon oldugu bilinmektedir. Stabilize edilen segmentin iyilegsmesi
birka¢ hafta almaktadir ve bu siiregte maruz kalinan yiiklenme sikluslari sonucunda fiksasyon sistemleri de
etkilenmektedir. implantlarin biitiinligiiniin bozulmasi stabilizasyonu ve dolayisiyla da hastanin nérolojik du-
rumunu direkt olarak etkilemektedir. Bolgeye uygun ve rijit bir fiksasyon sistemi ile bu sorunlar biyiik 6lglide
azaltilabilmektedir.

Eger cerrahi girisim tercih edilmis ise, hangi fiksasyon tekniginin dogru oldugu ve kullanilmasi gerektigi hakkin-
da tam bir fikir birligi bulunmamaktadir. Teknigin secimi, cerrahin tecriibesine, implantlarin ulasilabilirligine ve
hasta sahibinin ekonomik durumuna goére degismektedir. Ana hedef, vertebral segmentlerin yeniden hizalan-
masinin saglanmasi ve stabil hale getirilmesidir. Veteriner cerrahide bu baglamda c¢esitli teknikler 6ne siirtil-
mustiir. Bunlar arasinda plaklar, dorsal vertebra plaklar, pin-PMMA, vida-PMMA, eksternal fiksasyon, modifiye
segmental stabilizasyon (spinal kelepge) teknikleri yer almaktadir. Bunlarin yaninda insanlarda altin standart
halini almis olan pedikiil vida-rod sistemleri, veteriner literatiiriinde yer almaya baslamistir.

Pedikdl vidalar ile fiksasyon, beseri spinal cerrahi alaninda 6nemli bir adim olmustur. Pedikdler fiksasyon sis-
teminde daha kiigiik bolgeye uygulanan implantlar ile {i¢ boyutlu stabilitenin ve spinal flizyonun daha iyi sag-
lanmasi gibi biyomekanik avantajlar g6z 6niinde bulunduruldugunda, bu fiksasyon sistemi yaygin olarak kabul
edilmis ve kullanilmistir.

Poliaksiyal vida-rod sisteminin; rijit bir fiksasyon saglamasi, spinal kord {izerinde sekillenen basiyi etkili bir
sekilde ortadan kaldirmasi spinal stabilizasyon yontemleri iginde tercih edilen bir teknik olmasini saglamak-
tadir. Bunlara ek olarak; operasyon esnasinda farkli asamalarda traksiyon isleminin kolay gerceklestiriimesine
olanak saglamasi, operasyon esnasinda ve gerekli durumlarda operasyon sonrasinda implantlar tizerinde re-
vizyonlarin uygulanmasina izin vermesi gibi iistlinliikleri bulunmaktadir.
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Current Approach in Vertebral Stabilization: Polyaxial
Screw-Rod System and Key Tips

Prof. Dr. Ahmet OZAK

Ondokuz Mayis University, Faculty of Veterinary Medicine, Department of Surgery, Professor

The vertebral column is a mechanical structure composed of vertebrae, facet joints, intervertebral discs, liga-
ments, and muscles. This complex structure has three main biomechanical functions. First, the transmission of
weight and forces generated by the body; second, the facilitation of physiological movement between the head,
trunk, and pelvis; and third, and most importantly, the protection of the spinal cord, which is of vital importance
(Izzo et al., 2013; White & Panjabi, 1990). To fulfill these functions, the vertebral column must remain stable
while performing functional movements. A decrease in intervertebral stability can lead to severe spinal cord
injury and, as a result, neurological disorders.

In veterinary medicine, the causes of vertebral instability include traumas, vertebral pathologies, and surgical
interventions. Numerous surgical procedures have been described for spinal decompression and stabilization
(Fossum, 2018; Johnston & Tobias, 2017; Shores & Brisson, 2017; Wheeler & Sharp, 2005). The primary goal in
the treatment of vertebral injuries is to prevent the primary damage caused by mechanical injury and the sec-
ondary damage that follows. Various techniques are employed for the decompression of the spinal cord and
the stabilization of the vertebra that has become unstable to address the primary damage. If the fixation of the
vertebral instability is delayed, the patient's neurological symptoms can progressively worsen (Carlson et al.,
1997, Carlson et al., 2003; Delamarter et al., 1995; Fehlings & Perring, 2006; Jeffery, 2010; La Rosa et al., 2004).
When deciding on the treatment of vertebral injuries, the patient’s neurological condition and the biomechanics
of the affected region are considered. Surgery is indicated in cases of compression and unstable injuries. The
bones and soft tissues that provide vertebral stability are continuously exposed to external forces throughout
life. These forces include dorsal/ventral bending, lateral bending, torsion, shear, and axial forces. Excessive
loading of one or more of these forces leads to fractures and dislocations, and consequently, instability (John-
ston & Tobias, 2017). The thoraco-lumbar segment in dogs is most commonly subjected to flexion-extension
forces, and these forces are thought to be responsible for vertebral injuries in this region. Furthermore, flexion
is considered the most challenging force to counteract during the postoperative period (Jacobs et al., 1982;
Knell et al., 2011; Walter et al., 1986). It takes several weeks for the stabilized segment to heal, and during this
period, the fixation systems are affected by the loading cycles they are subjected to. The integrity of the im-
plants directly impacts stabilization and, consequently, the patient's neurological condition. These issues can
be significantly reduced with a suitable and rigid fixation system for the region (Walter et al., 1986).

If surgical intervention is preferred, there is no complete consensus on which fixation technique is the most
appropriate and should be used. The choice of technique varies depending on the surgeon's experience, the
availability of implants, and the economic status of the pet owner. The primary goal is to realign and stabilize
the vertebral segments. Various techniques have been proposed in veterinary surgery in this context. These
include plates, dorsal vertebral plates, pin-PMMA, screw-PMMA, external fixation, and modified segmental
stabilization (spinal clamp) techniques. In addition, pedicle screw-rod systems, which have become the gold
standard in human medicine, have started to be featured in veterinary literature (Meij et al., 2014; Ozak et al.,
2018; Smolders et al., 2012; Tellegen et al., 2015; Zindl et al., 2018).

Fixation with pedicle screws has been a significant advancement in human spinal surgery. Given the biome-
chanical advantages of better three-dimensional stability and spinal fusion achieved with smaller implants in
the pedicle fixation system, it has been widely accepted and used (Boos & Webb, 1997; Kabins et al., 1991).

The polyaxial screw-rod system is a preferred technique among spinal stabilization methods due to its ability
to provide rigid fixation and effectively eliminate the pressure exerted on the spinal cord. Additionally, it offers
advantages such as facilitating traction procedures at different stages during the operation and allowing revi-
sions to be made on the implants both during surgery and, if necessary, after surgery.
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Lumbosakral Vertebra Lezyonlarinda Cerrahi
Secenegi: Ne Yapmaliy1z?

Prof. Dr. Ahmet OZAK
OMU Veteriner Fakiiltesi Cerrahi Anabilim Dali

Lumbosakral hastaliklarin tedavisinde cerrahi veya medikal tedavi uygulanmasi ile ilgili tartisma halen devam
etmektedir. Bu durumla ilgili birgok yayinlanmis ¢alismaya ragmen, teshis ve tedavi konusunda siirekli bir be-
lirsizlik vardir ve etkilenen kopekler igin karar verme siirecinde ilerleme sinirli kalmistir.

Dejeneratif lumbosakral stenozda (DLSS), klinik bulgularin belirleyici olmamasi ve tani kriterlerinin yetersiz
kalmasi durumunda elde edilen veriler glivenilir olmamaktadir. Eksik ve giivenilir olmayan veriler ile tedavi sii-
recinin yonlendirilmesi zorluklara yol agmaktadir. Benzer hastalik insanlarda da goriilmektedir, kauda equinanin
etkilenmesi sonucu topallik agri ve norolojik defisitler ortaya ¢ikmaktadir.

Dejeneratif lumbosakral stenozda (DLSS) meydana gelen dejeneratif degisiklikler sonucu, Lumbal 7(L7) anu-
lus fibrosis, lig. interarcuata, sakral lamina ve sinovyal eklem kapsiilii etkilenen yapilardir. L7 den c¢ikan ve
foraminadan gecen sinirlerin ve kauda equinanin yangi veya kompresyon sonucu etkilenmesi ile klinik belir-
tiler ortaya cikar.

DLSS de etkilenen kopekler, genelde yatarken kalkmada zorlanma, merdiven ¢ikmada isteksizlik veya muaye-
nede bolgede agr gibi arka ekstremite problemleri ile karsimiza gikar.

Tanida miyelografi, Bilgisayarli Tomografi veya Manyetik Rezonans Goriintiilemeden yararlanilir. Son yillarda
ileri gorlintiileme tekniklerinin kullanilmasi hastaligin tanisinda 6nemli rol oynamaktadir.

DLSS tedavisinde medikal ve/veya cerrahi yontemler kullaniimaktadir. Medikal tedavide, agriy1 ortadan kal-
dirmak icin analjezikler ve antiinflamatuvar ilaclar kullanilir. Ashnda medikal tedavi hastaligin takibi i¢in de
kullanilan bir yéntemdir. Cerrahi tedavi yontemleri arasinda diskektomi ile beraber laminektomi veya sadece
laminektomi, fiksasyon, foraminatomi bulunmaktadir.

Lumbosakral bélgede DLSS disinda travma nedeniyle lumbosakral kirik ve/veya luksasyonlar da sik¢a goriil-
mektedir. Bunun nedeni, sakrumun pelvis ile siki baglantilarinin olmasidir. Bu gibi durumlarda farkli nérolojik
belirtiler ortaya ¢ikmaktadir. Siyatik sinirin etkilenmesi durumunda parezis ve ataksi, kuyrukta paraliz, anal
sfinkter refleksinde kayip yada azalma, diski tutamama, Griner inkontinens etkilenen sinirlere gére ortaya c¢i-
kabilir.

Lumbosakral kiriklarda cerrahi tedavi tek segenektir. Cerrahi tedavinin amaci, sinirlerin lizerindeki basiyl ve
agriyi ortadan kaldirmak, nérolojik defisitin diizelmesini saglamaktir. Kingin fiksasyonunda, pin veya vida ile
polimetilmetakrilat (PMMA), String of Pearls Plagi (SOP) veya poliaksiyal vida-rod sistemi gibi teknikler kulla-
nilmaktadir. Bu teknikler icinde son yillarda poliaksiyal vida-rod sistemi sagladigi avantajlardan dolayi ¢ok ilgi
gormektedir. Ozellikle sistemin sagladidi rijidite, vidalarin istenilen diizlemde rahatlikla génderilmesi, rodlarin
bir kopriiyle birbirine baglanabilmesi, gerektiginde sistemin yeniden revize edilebilmesi gibi birgok avantaji bu-
lunmaktadir.
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Surgical Options in Lumbosacral Vertebral Lesions:
What Should We Do?

Prof. Dr. Ahmet OZAK

Ondokuz Mayis University, Faculty of Veterinary Medicine, Department of Surgery, Professor

The debate over whether to pursue surgical or medical treatment in the management of lumbosacral diseases
is still ongoing. Despite numerous published studies on this condition, there is persistent uncertainty regarding
diagnosis and treatment, and progress in decision-making for affected dogs has been limited.

Degenerative lumbosacral stenosis (DLSS) causes difficulties due to the inconsistency of clinical signs and
diagnostic criteria, along with the lack of reliable data to guide the choice of therapy. A similar condition is also
seen in humans, where the involvement of the cauda equina results in lameness, pain, and neurological deficits.

In degenerative lumbosacral stenosis (DLSS), the degenerative changes affect structures such as the lumbar 7
(L7) annulus, the interarcuate ligamentum, the sacral lamina, and the synovial joint capsule. Clinical signs arise
due to the inflammation or compression of the nerves exiting from L7 and passing through the foramina, as well
as the involvement of the cauda equina.

Dogs affected by DLSS usually present with hind limb problems such as difficulty rising from a lying position,
reluctance to climb stairs, or pain in the area during examination. Myelography, Computed Tomography (CT),
or Magnetic Resonance Imaging (MRI) are utilized in diagnosis. In recent years, the use of advanced imaging
techniques has played a significant role in diagnosing the disease.

Medical and/or surgical methods are used in the treatment of DLSS. In medical treatment, analgesics and
anti-inflammatory drugs are used to relieve pain. In fact, medical treatment is also a method used for monitor-
ing the disease. Surgical treatment options include discectomy combined with laminectomy, or laminectomy
alone, fixation, and foraminotomy.

In the lumbosacral region, aside from DLSS, lumbosacral fractures or luxations due to trauma are also fre-
quently observed. Trauma often results in fractures at L7, primarily because of the strong connection between
the sacrum and the pelvis. In such cases, various neurological signs may appear. If the sciatic nerve is affected,
paresis and ataxia, tail paralysis, loss or reduction of anal sphincter reflex, fecal incontinence, and urinary in-
continence may occur depending on the nerves involved.

In lumbosacral fractures, surgical treatment is the only option. The goal of surgical treatment is to relieve the
pressure on the nerves, eliminate pain, and promote recovery from neurological deficits. Techniques used in
fracture fixation include pin or screw fixation with polymethyl methacrylate (PMMA), String of Pearls (SOP)
plates, or polyaxial screw-rod systems. In recent years, the polyaxial screw-rod system has gained significant
attention due to its advantages. These advantages include the rigidity provided by the system, the ability to
easily place screws in the desired plane, the option to connect the rods with a bridge, and the possibility of re-
vising the system if necessary.

References
1. Wigger, A., 2012. MR-imaging of lumbosacral intervertebral disc degeneration in clinically sound German shepherd dogs
compared to other breeds. Veterinary Radiology and Ultrasound 53, 289—295.

2. Danielsson, F, Sjostrom, L., 1999. Surgical treatment of degenerative lumbosacral stenosis in dogs. Veterinary Surgery
28,91-98.

3. De Risio, L., Sharp, N.J., Olby, N.J., Mufiana, K.R., Thomas, W.B., 2001. Predictors of outcome after dorsal decompressive
laminectomy for degenerative lumbosacral stenosis in dogs: 69 cases (1987-1997). Journal of the American Veterinary
Medical Association 219, 624—628.

4. Denny, H.R., Gibbs, C., Holt, PE., 1982. The diagnosis and treatment of cauda equina lesions in the dog. Journal of Small
Animal Practice 23, 425—-443.

5. Godde, T, Steffen, F, 2007. Surgical treatment of lumbosacral foraminal stenosis using a lateral approach in twenty dogs
with degenerative lumbosacral stenosis. Veterinary Surgery 36, 705—713.

100

DAVETLI KONUSMACI OZETLERI - 1 KASIM, CUMA

INVITED SPEAKERS ABSTRACTS - NOVEMBER 1st FRIDAY, 2024

6. Jeffery, N.D. Vertebral fracture and luxation in small animals. Vet. Clin. N. Am. Small Anim. Pract. 2010, 40, 809—828.

. Di Dona, F; Della Valle, G.; Lamagna, B.; Balestriere, C.; Murino, C.; Santangelo, B.; Lamagna, F.; Fatone, G. Percutane-

oustransilial pinning for treatment of seventh lumbar vertebral body fracture: A retrospective analysis of 17 cases. Vet.
Comp. Orthop.Traumatol. 2016, 29, 16416

. Beaver, D.P; MacPhersont, G.C.; Muir, P; Johnson, K.A. Methyl-methacrylate and bone screw repair of seventh lumbar

vertebral fracture-luxations in dogs. J. Small Anim. Pract. 1996, 37, 381-386

101



DAVETLI KONUSMACI OZETLERI - 1 KASIM, CUMA INVITED SPEAKERS ABSTRACTS - NOVEMBER 1st FRIDAY, 2024

Kopek ve Kedilerde Agri Yonetimi igin Akupunktur
Nasil Kullanihr

Huisheng XIE, BSvm, MS, PhD
Chi Universitesi 9650 West Hwy 318 Reddick Florida ABD

Veteriner klinisyenleri, hayvanlarin agridan kaynaklanan acilarini tanimak ve hafifletmek igin ahlaki ve etik bir
sorumluluga sahiptirler. Bu nedenle etkili agri yonetimi veteriner uygulamalarinda biiyiik 6nem tasir. Bati tibbi
yaklasimi, travmatik yaralanma veya iligkili iltihaplanma sonucu ortaya ¢ikan akut agrilar icin etkili bir yontem-
dir. Ancak kronik agri, lic aydan uzun siire devam eden veya tekrar eden agri olarak tanimlanir. Son zaman-
larda birgok klinik calisma, kronik agri tedavisinde akupunkturun daha etkili bir tedavi yéntemi olabilecegini
dogrulamigtir. Bu sunum, osteoartrit, kanser ve yumusak doku yaralanmalari dahil olmak iizere kronik agrinin
tedavisinde akupunktur noktalarinin (aku- noktalari) ve tekniklerin segimine odaklanacaktir. Akupunkturun agri
yonetiminde nasil kullanildigini gostermek igin vaka 6rnekleri de sunulacaktir.

I. Akupunktur Analjezisi i¢in En iyi 6 Nokta

Bai-hui, Shen-shu, Shen-peng ve Shen-jiao, LI-4 ve LIV-3 noktalari, osteoartrit, yumusak doku yaralanmalari ve
kanser agrisi dahil olmak lizere her tiirlii agr ic¢in kullanilabilir (Tablo 1 ve Sekil 1).

Tablo 1: Képeklerde en iyi 6 akupunktur noktasinin anatomik agiklamasi

Akupunktur Noktalar | Konum

Bai-hui L7-S1 birlesim yerindeki dorsal orta hat {izerinde

Shen-peng Bai-hui'nin 1 cun (son kaburga genisligi) lateralinde

Shen-shu Shen-peng'in 1 cun cranialinde

Shen-jiao Shen-shu'nun 1 cun kaudalinde

LI-4 2. ve 3. metakarpal kemikler arasinda, 3. metakarpal
kemigin orta noktasinda

LIV-3 Pelvik bacak patisinin dorsal kisminda,
metatarsofalangeal eklemin proksimalinde, 2. ve 3.
metatarsal kemikler arasinda

Sekil 1: Képeklerde agri yénetimi igin en iyi 6 akupunktur noktasi
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Eylemler.

- Beta-endorfin ve enkephalinin salinimini artirarak yatistirici ve analjezik etki saglar.

- Kok hiicre salinimini tesvik ederek iyilesmeyi destekler.

- Shen'i sakinlestirir, Qi-Kan'l harekete gegirerek genel durgunlugu giderir.

Protokol:

Bu akupunktur noktalarina kuru igne uygulamasi 20-30 dakika yapilir.

Eger zaman uygunsa, Shen-shu, Shen-peng, Shen-jiao'nun ¢ift tarafli eslesmelerine 15-30 dakika
elektro-akupunktur uygulanabilir.

Uygun ise, agrili bolgenin etrafindaki lokal akupunktur noktalarina (6rnegin SP-10'dan GB-34'e, ST-
36'dan ST-34'e ve BL-40'dan ST-35'e kadar) diz agrisi (0n gapraz bag yaralanmasi veya osteoartrit)
igin elektro-akupunktur uygulanabilir.

Son olarak, lokal akupunktur noktalarina veya agrili bélgenin etrafina hastanin biiyiikligiine bagli
olarak, 0.1-0.5 cc/ nokta B12 vitamini ile akupunktur uygulanir.

Il. Artrit, Kalga/Dirsek Displazisi, Spondiloz, OCD ve Diger Kemik Degisiklikleri

Temel noktalar:
BL-11, BL-23, BL-26, KID-3/BL-60, KID-7, GB-39

Lokal noktalar:

- Boyun boélgesi: Jing-jia-ji, SI-16, LI-16

- Omuz bolgesi: LI-14/15, SI-9, TH-14

- Dirsek bélgesi: Zhou-shu, LI-10/11, TH-10, LU-5

- Karpus bolgesi: LI-4, SI-3, TH-5

- Omurga: Hua-tuo-jia-ji lezyon bolgelerinde, BL-11, GV-14, Bai-hui, Wei-jian
- Pelvik bacaklar: Jian-jiao, Er-yan, BL-54, BL-35, BL-36

- Coxofemoral bolge: GB-29/30, BL-54, Hou-tiao/hou/Zhong

- Diz bolgesi: BL-39/40, ST-35a/b, ST-36/34, GB-34/33/32

Sonug tahmini:
Genel basari orani %95.

- ik 3-6 akupunktur seansi (haftada bir veya haftada iki kez) iyi sonuglar vermelidir.

- Sonug alinamazsa, klinisyen tarafindan haftalik elektro-akupunktur eklenir ve evde bakim saglayi-
cisi tarafindan giinliikk moksibustion ve Tui-na uygulanr.

- Yine de sonug yoksa, agizdan veya topikal olarak bitkisel ilag eklenir.
- Uzun sireli bakim igin her 1-3 ayda bir veya gerektiginde bir akupunktur seansi yeterlidir.

- Artrite baglh siddetli agn (viicut agirhgini tagimayan agri) igin: Artrit nedeniyle elektro-akupunktur
ve aqua-akupunktur uygulanir. Hastanin kendi kani, etkilenen eklem(ler)e uygulanir. Eklem iizerin-
den gegen 3 ¢ift nokta segilir (6rnegin, BL-54 ¢ift tarafli, GB-29'dan GB-30'a ve Huan-tiao'dan Hu-
an-hou'ya), Shen-shu'dan BL-40'a ve ST-36'dan GB-34'e kadar, 20 Hz'de 20-30 dakika ve ardindan
80-120 Hz'de 20-30 dakika daha uygulanir (toplamda 40-60 dakika). Hemen ardindan damardan
kan alinarak, eklem(ler)in etrafindaki akupunktur noktalarina, her noktaya 0.5 cc olacak sekilde
aqua-akupunktur yapilir. Bu islem 1 ila 2 kez tekrarlanabilir.
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lll. Kanser Agri Yonetimi

« Akupunktur seanslari: 1-4 haftada bir seans
+ Sistemik Akupunktur Noktalart:

- BL-20/21, SP-4, LIV-13

- ST-36/40, LIV-3

- LI-4/11/10,GV-14

- Tumor kitlesinin etrafindaki lokal noktalar kullanilmaz.
- Bitkisel ilaglar Eklenir:

- Stasis Breaker

- Wei Qi Guglendirici

- Bone Stasis (osteosarkom igin)

IV. Yumusak Doku Yaralanmalari

Kas ve Miyofasiyal Yaralanmalar:

+ 1-3 akupunktur seansi ile yaralanmalar iyilesir: >%99 basari orani

+ Sistemik Akupunktur Noktalari: Kuru igne, aqua-akupunktur veya elektro-akupunktur kullanilarak
BL-20, LIV-13, SP-4, SP-21, LIV-3, LI-4

+ Lezyon c¢evresindeki lokal noktalar: Aqua-akupunktur uygulanir.

Tendon/Bag Yaralanmalari:

+ 3-6 akupunktur seansi ile yaralanmalar iyilesir: >%95 basari orani
Kuru Igne: BL-18/19, BL-20, LIV-13

+ Elektro-akupunktur (30 Hz 20-60 dakika): Lokal noktalar + Kok Hiicre Salinimini Saglayan Noktalar
- Lokal noktalar (6rnegin 6n gapraz bag yirtigi igin):
- SP-10'dan GB-34'e
- ST-36'dan ST-34'e
- BL-40'dan ST-35'e
- Kok hiicre salinimi i¢in noktalar:
- LI-4'ten LI-1T'e
- GV-14'ten Bai-hui'ye

+ Elektro-akupunktur sonrasinda, lokal lezyon cevresindeki noktalara otojen kanla aqua-akupunktur
uygulanir.

+ Agizdan alinan bitkisel ilaglarla iyilesme hizlandirilir:
-Tendon/Bag Formiili + Viicut Agrisi

V. Vaka Galigmalari

Vaka 1: Peggy, 12 yasinda, 35 Ib agirhginda, kisirlagtinimis digi melez bir kopekti. Geleneksel Gin Veteriner Tib-
b1 (TCVM) icin ilerleyici zayiflik sikayeti ile getirildi. Bagvuran veteriner tarafindan T10'dan L5'e kadar spondiloz
teshisi konmustu. Bati tibbindaki agr kesiciler, kortikosteroidler ve nonsteroid antiinflamatuar ajanlar dahil
ilaglara yanit vermedi. TCVM muayenesinde sakin ve hosgordili bir kopek oldugu gozlendi. Arka bacaklarinda
bilingli propriosepsiyon (CP) bozukluklari vardi. Kendisi ayaga kalkabiliyordu, ancak birkag¢ dakika yiirlidiikten
sonra ¢okiiyordu. BL-20'den BL-23'e kadar palpasyonda ¢ok hassasti. Kulaklari ve sirti sicakti. Ozellikle gece-
leri gok terliyordu ve serin yerler artyordu. Su ve yiyecek alimi, digki ve idrar normaldi. Nabzi ince, hizl ve sag
tarafta zayifti. Dili kirmizi ve islakti.
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TCVM Tanisi:

Bobrek Yin ve Bobrek Qi Yetersizligi ile Bi sendromu. Bi sendromu, Peggy'nin palpasyonda sirtinda IVDD ve agri
olmasi nedeniyle teshis edildi. Bébrek Yin Yetersizligi, serinlik arama, gece terlemesi, sicak kulaklar/sirt, kirmizi
dil ve ince hizli nabza dayanilarak belirlendi. Qi Yetersizligi ise arka bacak zayifligi, CP bozukluklari, sag tarafta
zayif nabiz ve i1slak dil ile teshis edildi.

Tedavi:

Kuru igne akupunkturu:
Bai-hui, Shen-shu, Shen-peng, Shen-jiao, LI-4, LIV-3, SP-6, KID-3 igin 20 dakika uygulandi.
Elektro Akupunktur:

- 7 cift noktada 20 Hz'de 20 dakika elektro-akupunktur:
- BL-11'den BL-23'e gift tarafli
- BL-24'ten BL-26'ya cift tarafli
- BL-54'ten KID-1'e ¢ift tarafli
- GV-14'ten Wei-jian'a kadar
Aqua-akupunktur :
(Vitamin B12, her noktaya 0.3 cc): T9'dan L6'ya kadar Hua-tuo-jia-ji noktalarina uygulandi.

Bitkisel ilac:
Di Gu Pi, glinde iki kez 2 ay boyunca 3 kapsiil (kapsiil basina 0.5 g).
Sonug:

Peggy, ilk iki ay boyunca her iki haftada bir akupunktur tedavisi ve giinliik bitkisel ilag tedavisi aldi. ikinci te-
daviden sonra yiirlime, gece terlemesi ve genel durumu lizerinde dramatik iyilesme goriildii. Dordiincii teda-
viden sonra plajda giinde iki kez 45 dakika yiiriiylip kosabiliyordu. ilk iki aylik tedaviden sonra, her 3 ayda bir
akupunktur tedavisi aldi ve 16 yasina kadar iyi bir yasam kalitesine sahipti. Sonunda bobrek ve kalp yetmezIigi
nedeniyle oldui.

Vaka 2: Dok, 10 yasinda, 75 Ib agiriginda, kisirlagtiriimis erkek Alman ¢oban képegi, arka bacaklarindaki sert-
lik ve aksama sikayetiyle TCVM muayenesine getirildi. Muayeneden iki yil 6nce kalgasinda osteoartrit teshisi
konmustu. Rimadyl ve Dermaxx gibi Bati tibbi ilaglari, (i hafta 6ncesine kadar kendisini rahat hissetmesini
saglamisti. Ancak havalarin sogumasiyla birlikte durumu koétiilesmeye baslamisti. Dok, evde yasayan bes ko-
pekten baskin olandi. Son zamanlarda hareketliligi ve sertligi daha da kotllesti. Her iki arka bacaginda aksama
ve zayiflik goriiliiyordu ve egzersiz ya da soguk, nemli hava sikayetlerini arttirlyordu. Sicaklik ariyordu. Kulaklari,
sirti ve uzuvlari soguktu. Dili solgun ve islakti, nabzi derin, yavas ve zayifti.

TCVM Tanisi:

Bobrek Yang Yetersizligi ile Bi sendromu. Bu vaka, Bobrek Yang Yetersizligi nedeniyle olusan tipik bir Bi send-
romu vakasiydi. En bliylik sikayet olan aksama ve sertlik Bi sendromuna isaret eder. Sicaklik arayisi, sirt ve
uzuvlardaki sogukluk, zayif ve yavas nabiz, solgun ve siskin dil Bobrek Yang Yetersizligi'ni gosterir. Arka bacak
zayifligi ve 1slak dil Qi Yetersizligi'ne isaret eder. Yang Yetersizligi, Qi Yetersizligi'nin ilerlemesi sonucu ortaya
cikar. Yang Yetersizligi = Qi Yetersizligi + sogukluk.

Tedavi:
Kuru igne: Bai-hui, BL-11, BL-23, Shen-jiao ve LI-4 igin 30 dakika uygulandi.
Elektro-akupunktur (20 Hz'de 30 dakika) asadidaki noktalar giftlerindeki noktalara uygulandi:
- BL-24'ten BL-24'e
- Shen-shu gift tarafli
- BL-54'ten BL-54'e
- GB-29'dan GB-30'a ¢ift tarafl
- Jian-jiao'dan Er-yan'a cift tarafli
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Moksibiisyon: Bai-hui, GV-3 ve GV-4 noktalarina 5 dakika siireyle moksibustion uygulandi.
Aqua-akupunktur: Her noktaya 0.2 cc vitamin B12, LI-10, ST-36, LIV-3, GB-41 noktalarina uygulandi.
Bitkisel ila¢: Dok'un Formiilii, giinde iki kez 3 ay boyunca 6 kapsiil (kapsiil basina 0.5 g).

Sonug¢

Dok'a toplamda 6 tedavi olmak (izere her iki haftada bir akupunktur uygulandi. Sahibi, ikinci tedaviden sonra
hareketlilik ve yiirlimede %50, liglincii tedaviden sonra %80 iyilesme oldugunu ve altinci tedaviden sonra nere-
deyse normal hale geldigini belirtti. Aksama ve zayiflik tamamen diizeldi. Dok'a her 4-6 ayda bir "bakim" aku-
punkturu yapildi ve klinik belirtiler ve mevsimsel degisikliklere gore bitkisel ilaglar verildi.

- Bobrek Yin Yetersizligi veya Bobrek Yin + Qi Yetersizligi durumunda Di Gui Pi

- Agn bir endise ise Body Sore eklenir

- Arka bacak zayifligi bir endise ise Bu Yang Huan Wu eklenir.
Dok, 15 yasina kadar kaliteli bir yagsam siirdii ve ilerleyici felg ve idrar kagirma nedeniyle 6tenazi edildi.

SONUG

Akupunktur tedavisi, kronik agrilarin yonetiminde son derece etkilidir. Bu agrilar arasinda miyofasiyal agr, ten-
don ve bag yaralanmalari, osteoartrit, spondiloz, dirsek ve kalga displazisi ve OCD gibi durumlar bulunmaktadir.
Uygun egzersiz ve evde evcil hayvan sahibi tarafindan yapilan giinlik masajlar, akupunkturun faydalarini daha
da artirabilir.

Geviri: Meral GOKDAG
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How To Use Acupuncture for Pain Management in
Dogs and Cats

Huisheng XIE, BSvm, MS, PhD
Chi University, 9650 West Hwy 318, Reddick, Florida, USA

Veterinary clinicians have a moral and ethical duty to recognize and alleviate animal suffering from pain.1-2
Consequently, effective pain management is imperative in veterinary practice. The Western medical approach
is effective for acute pain, often caused by traumatic injury or associated inflammation. Chronic pain, however,
is defined as pain that persists or recurs for more than three months.3 Recently, numerous clinical studies
have confirmed that acupuncture can be a more effective therapeutic management for chronic pain. 4-13 This
presentation will focus on selecting acupuncture points (acupoint) and techniques for treating chronic pain,
including osteoarthritis, cancer, and soft tissue injuries in dogs and cats. Case examples will also be included
to illustrate the application of acupuncture for pain management.

I. Top 6 Points for Acupuncture Analgesia

Bai-hui, Shen-shu, Shen-peng and Shen-jiao, LI-4, and LIV-3 can be used for any pain including osteoarthritis,
soft tissue injury, cancer pain (Table 1 and Figure 1).

Table 1: Anatomica description of top 6 acupoints in dogs

Acupoints Location

Bai-hui On the dorsal midline, between L7-S1 conjunction

Shen-peng 1 cun (width of last rib) lateral to Bai-hui

Shen-shu 1 cun (width of last rib) cranial to Shen-shu

Shen-jiao 1 cun (width of last rib) caudal to Shen-shu

LI-4 Between the 2" and 3 metacarpal bones, at the
midpoint of the third metacarpal bone

LIV-3 On the dorsal aspect of the pelvic limb paw,
proximal to the metatarsophalangeal joint, between
the second and third metatarsal bones

Figure 1: Top 6 acupoints in dogs for the pain management
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Actions

Protocol

Enhance the release of beta-endorphin and enkephalin for calming and analgesia
Promote stem release to enhance the healing.
Calm the Shen, Move Qi-Blood to resolve general Stagnation

Dry needle these acupoints for 20-30 minutes
If time is allowed, electro-acupuncture at pairs of bilateral Shen-shu, bilateral Shen-peng, bilateral
Shen-jiao for 15 to 30 minutes.

And if applicable, electro-acupuncture local acupoints on or around the painful site, for example, SP-
10 to GB-34, ST-36 to ST-34 and BL-40 to ST-35 for the stifle pain (cranial cruciate ligament injury
or osteoarthritis)

Finally, aqua-acupuncture (vitamin B12) at the local points on or around the painful site, 0.1 to 0.5
cc/point depending on the size of patients.

Il. Arthritis, hip/elbow dysplasia, spondylosis, OCD and other boney changes

Basic points: BL-11, BL-23, BL-26, KID-3/BL-60, KID-7, GB-39

Local points

- Neck area: Jing-jia-ji, SI-16, LI-16

- Shoulder area: LI-14/15, SI-9, TH-14

- Elbow area: Zhou-shu, LI-10/11, TH-10, LU-5

- Carpus area: LI-4, SI-3, TH-5

- Vertebral column:; Hua-tuo-jia-ji at the lesion areas, BL-11, GV-14, Bai-hui, Wei-jian
- Pelvic limb/hind ends: Jian-jiao, Er-yan, BL-54, BL-35, BL-36

- Coxofemoral area: GB-29/30, BL-54, Hou-tiao/hou/Zhong

- Stifle area: BL-39/40, ST-35a/b, ST-36/34, GB-34/33/32

Outcome predication: Overall successful rate is 95%

- Initial 3-6 sessions (weekly or twice per week) of acupuncture are expected to see good results

- If no results, ADD weekly Electro-acupuncture by clinician, and daily moxibustion and Tui-na at
home by caregiver

- Still no good results are seen, ADD Herbal medicine (orally or topically)
- Long term maintenance: one session of acupuncture per 1-3 months or as needed

- For severe pain (non-bearing body weight pain) due to arthritis: Intensive Electro-acupuncture and
aqua-acupuncture the patient own blood at the local affected joint(s) (choose 3 pairs crossing
that joint, for example, BL-54 bilateral, GB-29 to GB-30, and Huan-tiao to Huan-hou), Shen-shu to
BL-40, and ST-36 to GB-34, 20 HZ for 20-30 min and 80-120 Hz for another 20-30 min (a total of
40 to 60 minutes); And then immediately draw blood from vein and aqua-acupuncture the blood
into acupoints around the affected joint(s), 0.5 cc per point. This can be repeated 1 to 2 times every
week for 4 weeks.

lll. Cancer Pain Management

One sessions of acupuncture treatments: one session per 1-4 weeks
Systemic Acupoint
- BL-20/21, SP-4, LIV-13

- ST-36/40, LIV-3
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- LI-4/11/10,GV-14
- Avoid local points on or around the tumor mass

« Add Herbal Meds
- Stasis Breaker

- Wei Qi Booster

- Bone Stasis (for osteosarcoma)

IV. Soft Tissue Injury

Injury of myofascial and muscle
1-3 sessions of acupuncture treatment alone can heal injury: >99% successful rate
+ Systemic Acupoints using Dry needle, aqua-acupuncture, or electro-acupuncture
- BL-20, LIV-13, SP-4, SP-21, LIV-3, LI-4

+ Local points around the lesion using aqua-acupuncture

Injury of tendon/ligament

+ 3-6 sessions of acupuncture treatments can heal injury: >95% successful rate
+ Dry Needle: BL-18/19, BL-20, LIV-13
Electro-acupuncture (30 Hz, 20-60 min): Local points+ Points to release Stem Cells

Local points for cruciate ligament tear
SP-10to GB-34
ST-36 to ST-34
BL-40 to ST-35

Points for stem cell release
- LI-4to LI-11
- GV-14 to Bai-hui

+ After electro-acupuncture, aqua-acupuncture of autologous blood at the points around the local
lesion

« A combination of oral herbal medication fastens healing
- Tendon/Ligament Formula + Body Sore

V. Case Studies

Case 1. Peggy was a 12-year-old, 35 Ib spayed female mixed breed dog that presented to the Traditional Chi-
nese Veterinary Medicine (TCVM) service for progressive weakness. She had been diagnosed with spondylosis
from T10 to L5 by her referring veterinarian. She did not respond to Western medications including analgesics,
corticosteroids, and nonsteroidal anti-inflammatory agents. On TCVM examination, she was an easy-going
and tolerant dog with good Shen. Both of her rear limbs had conscious proprioception (CP) deficits. She was
able to get up by herself, but she was only capable of walking for several minutes before collapsing. BL-20 to
BL-23 was very sensitive on palpation. Her ears and back were warm. She panted a lot, especially at night, and
showed cool-seeking behavior. Her water and food intake, stool and urine were normal. Her pulse was thin and
fas and weaker on the right. Her tongue was red and wet.

TCVM Diagnosis: Kidney Yin and Kidney Qi Deficiency Bi syndrome. Bi syndrome wad diagnosed because
Peggy had IVDD and pain in her back on palpation. Kidney Yin Deficiency was based on cool-seeking, panting
at night, warm ears/back, red tongue, and thin and fast pulse. Qi Deficiency was determined because of rear
weakness, CP deficits, weaker pulse on the right side, and wet tongue.
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Dry-needling acupuncture: Bai-hui, Shen-shu, Shen-peng, Shen-jiao, LI-4, LIV-3, SP-6, KID-3 for 20 minutes
Electro-acupuncture at the following 7 pairs of points at 20 Hz for 20 minutes:

a) BL-11 to BL-23, bilateral
b) BL-24 to BL-26, bilateral
c) BL-54 to KID-1, bilateral
d) GV-14 to Wei-jian

Aqua-acupuncture (Vitamin B,, 0.3 cc per point): Hua-tuo-jia-ji from T9 to L6.
Herbal Medicine: Di Gu Pi, 3 capsules (0.5 g per capsule) by mouth twice daily for 2 months.

Outcome: Peggy was initially treated using acupuncture once every 2 weeks for 2 months and daily herbal med-
ication. She showed dramatic improvement in walking, mobility, panting at night and attitude after the second
treatment. She was able to walk and run 45 minutes on the beach twice daily without any problems after the
fourth treatment. After the initial 2 months of treatment, she received acupuncture once every 3 months, and
lived a good quality life until she passed away at 16 years old because of renal and heart failure.

Case 2. Dok, a 10-year-old 75 Ib male neutered German shepherd, presented to the TCVM service because of
limping and stiffness of his hind limbs. He was diagnosed osteoarthritis of his hips 2 years prior to presenta-
tion. Western medications, including Rimadyl and Dermaxx, kept him comfortable until 3 weeks prior when the
weather was getting cold. He was the dominant dog out of the five dogs that lived in the home. Recently, his
mobility and stiffness were getting worse. He showed lameness and weakness at both rear limbs and exercise
and cold or damp weather made his lameness worse. He was warm-seeking. His ears, back and extremities felt
cold. His tongue was pale and wet, and his pulse was deep, slow and weak.

TCVM diagnosis: Kidney Yang Deficiency Bi syndrome. This was a typical case of Bi syndrome due to Kid-
ney Yang Deficiency. The major complaint of lameness and stiffness falls into Bi syndrome. Warm-seeking,
coldness at back and extremities, weak and slow pulse, and pale and swollen tongue indicate Kidney Yang
Deficiency. Rear weakness and wet tongue indicate Qi Deficiency. Yang Deficiency is the result of progressive
worsening of Qi Deficiency. Yang Deficiency = Qi Deficiency + coldness.

Dry needling at Bai-hui, BL-11, BL-23, Shen-jiao and LI-4 for 30 minutes
Electro-acupuncture (at 20 Hz for 30 minutes) at the following pairs of acupoints:

a) BL-24 to BL-24,

b) Shen-shu, bilateral

c) BL-54 to BL-54

d) GB-29 to GB-30, bilateral

e) Jian-jiao to Er-yan, bilateral

Moxibustion at Bai-hui, GV-3 and GV-4, 5 minutes per point
Aqua-acupuncture with vitamin B,, (0.2 cc per point) at LI-10, ST-36, LIV-3, GB-41

Herbal Medicine: Dok's Formula, 6 capsules (0.5 g per capsule) by mouth twice daily for 3 months

Outcome: Dok was given acupuncture once every 2 weeks for a total of 6 treatments. The owner claimed 50%
overall improvement in mobility and walking after the second treatment, 80% improvement after the third treat-
ment, and almost normal after the sixth treatment. The lameness and weakness was completely resolved after
the 6 acupuncture treatments and acupuncture. Dok received a “tune-up” (preventive maintenance) acupunc-
ture once every 4 to 6 months with the following herbal medications depending the pattern diagnosis according
to clinical signs and seasonal changes.
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Di Gui Pi if Kidney Yin Deficiency, or Kidney Yin + Qi Deficiency
Add Body Sore if pain a concern
Add Bu Yang Huan Wu if rear weakness is a concern

Dok lived a great quality of life until 15 years of age when he was euthanized due to progressive paralysis and
urinary incontinence.

CONCLUSION

Acupuncture therapy is highly effective for managing chronic pain, including conditions such as myofascial
pain, tendon and ligament injuries, osteoarthritis, spondylosis, elbow and hip dysplasia, and OCD. Incorporating
proper exercise and daily massages by the pet owner can further enhance the benefits of acupuncture.
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Kopek ve Kedilerde IVDD Tedavisi igin Akupunktur
Nasil Kullanihr

Huisheng XIE, BSvm, MS, PhD
Chi Universitesi 9650 West Hwy 318 Reddick Florida ABD

Kopek ve kedilerde intervertebral disk hastaligi (IVDD), kii¢lik hayvan kliniklerinde sik¢a karsilasilan bir durum-
dur. Akupunktur, bitkisel ilaglar, Bati tibbi ve cerrahi miidahalenin bir parcasi olarak ya da tek basina etkili bir
tedavi yontemi olabilir. Bu sunum, torakolomber intervertebral disk hastaliginin (IVDD) tedavisinde akupunk-
turun bitkisel ilaglarla birlikte nasil kullanilacagini 6zetleyecek ve beklenen sonuglari tartigacaktir. Ayrica vaka
ornekleri de sunulacaktir.

I. AKUPUNKTUR TEDAVISI

IVDD'li bir hasta igin genel bir akupunktur tedavi plani, temel akupunktur noktalarini (Tablo 1 ve Sekil 1) ve tek-
nikleri igerir:

* Kuruigne: GV-20

* Elektro-akupunktur: (20 Hz 5-10 dakika + 80-120 Hz 15-20 dakika) asagidaki nokta giftlerine uygu-
lanir;

- Sol BL-11 + sag Shen-shu

- Sag BL-11 + sol Shen-shu

- Hua-tuo-jia-ji stipheli veya teshis edilmis disk bosluguna yakin yerlerde ¢ift tarafli
- ST-36 + GB-34 veya Liu-feng cift tarafli

- KID-1 + BL-23 veya IVDD lezyonuna proksimal BL noktasi

+ Aqua-akupunktur: (Vitamin B12), Hua-tuo-jia-ji siipheli veya teshis edilmis disk boslugunda, BL-40,
LIV-3, LI-4, Liu-feng noktalarina uygulanir.

Tablo 1: IVDD tedavisi igin kullanilan baslica akupunktur noktalarinin anatomik agiklamasi

Akupunktur Noktalari | Konum

GV-20 Kulak kanallarinin ortasindan gecen gizgi lizerinde, kulak uglarindan 6lgiilen dorsal orta
hatta

BL-11 1. torasik omurun dorsal spinoz gikintisinin kaudal sinirinin 1,5 cun laterali

BL-23 2. lomber omurun dorsal spin6z ¢ikintisinin kaudal sinirinin 1,5 cun laterali

Shen-shu L7-S1 birlesiminin 1 cun laterali (son kaburganin genigligi)

Hua-tuo-jia-ji

T1-L7 omurlan arasinda, orta hattan 0.5 cun uzakta, ic Mesane Kanali noktalarinin 1 cun
medialinde (her iki tarafta 19 akupunktur noktasi)

ST-36 Patellanin distalindeki gukurun 3 cun distalinde, tibianin kranial sirtinin 0.5 cun lateralinde
GB-34 Pelvik bacagin lateralinde, fibulanin basinin kranial ve distalinde

BL-40 Popliteal kivrimin merkezinde

Liu-feng Parmaklar arasindaki deri kivrimlarinda - her ayakta 3 nokta

KID-1 Pelvik bacak patisinin plantar yiizeyinde, liglincii ve dordiincii metatarsal kemikler

arasinda, arka ayagin orta yastiginin altinda
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LI-4 ikinci ve liclincii metakarpal kemikler arasinda, li¢iincii metakarpal kemigin orta
noktasinda

LIV-3 Pelvik bacak patisinin dorsal yilizeyinde, metatarsofalangeal eklem proksimalinde, ikinci ve
Uclincli metatarsal kemikler arasinda

o) GV-20

Hua-tuo-jia-ji

Sekil 1: IVDD tedavisinde yaygin olarak kullanilan akupunktur noktalari

Il. BITKISEL iLACLAR

IVDD tedavisinde kullanilan birincil bitkisel ilag, Da Hua Luo Dan'in (Double P IlI) modifiye edilmis bir versiyonu-
dur. Yaklasik %5 vakada gevsek diskiya neden olabilir. Gastrointestinal sistem bunu tolere ettigi siirece kullani-
mi devam edebilir. EGer Qi Yetersizligi mevcutsa, arka bacak zayifligi, solgun ve islak dil, derin/zayif nabiz gibi
belirtiler varsa, Bu Yang Huan Wu eklenebilir. Képekler igin genel bitkisel dozaj, 10-20 Ib viicut agirhgi basina 0.5
g'dir ve giinde iki kez (bid) 2-4 ay boyunca verilir, ardindan ihtiya¢ duyuldukga devam edilir.

lll. BEKLENEN SONUCLAR

IVDD'nin klinik norolojik belirtilerini degerlendirmek igin kullanilan 0-5 puanlama skalasi (Tablo 2), uygun tedavi
yonteminin segilmesi, prognozun belirlenmesi ve tedavi sonuglarinin degerlendirilmesinde degerli bir aractir.
Genellikle 1-4 arasi derecelendirilen IVDD, yalnizca Geleneksel Cin Veteriner Tibbi (TCVM) ile basarili bir sekilde
tedavi edilebilir. Yapilan bir retrospektif calisma, derin agri algisini kaybeden 46 kopegin cerrahi dekompresyon
sonrasi sonuglarini degerlendirdi. 19 kdpek (%41.3) 12.5 ay ortalama takip siiresiyle iyilesti. iyilesme, yiiriiyebi-
len paraparezi veya daha iyi bir durumla, idrar ve diski kontroliiniin saglanmasi olarak tanimlandi. Ameliyattan
once 24 saatten daha kisa siire derin agn algisini kaybeden képekler, (19/41; %46.3 iyilesti) 24 saatten daha
uzun siire agn algisi olmayan kdpeklere gore daha iyi sonuglar verdi (0/5; %0 iyilesti). Ayrica, ameliyat sonrasi
iki hafta boyunca derin agn algisi olan kdpekler (%66.7) daha yiiksek basari oranlarina sahipti (8/12), derin agri
algisi olmayanlara gore (1/10; %10.0). Bu nedenle, ameliyat sonrasi iki hafta iginde derin agri algisinin geri don-
mesi, olumlu bir prognoz gostergesi olarak kullanilabilir.

VDD Derecelendirme Tablosu (1-4)

TCVM ile prognoz oldukga iyidir (Tablo 3). Ancak 5. derece IVDD, omurga kiriklar veya tiimorlerde prognoz
temkinlidir.
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Tablo 2: Kdpeklerde intervertebral disk hastaliginin nérolojik derecelendirme 6lgegi

Derece | Klinik Belirtilerin Derecelendirme Olgegi Onerilen Tedavi

0 Normal

1 Servikal veya torakolomber agr, hiperestezi Akupunktur, bitkisel ilag

2 Ataksi, paresis (kas zayifligi), azalmis propriosepsiyon, | Akupunktur, bitkisel ilag, tui-na,
ambulatuvar (yiriyebilir) egzersiz programi

3 Siddetli paresis, propriosepsiyon kaybi, ambulatuvar Akupunktur, bitkisel ilag, tui-na,
degil (yliriyemez) fizik tedavi

o | oy e YD, S| i it o, e

¢ yox. ¢ g aig fizik tedavi

mevcut

5 Felg, idrar ve digki kagirma, derin agri algisi yok Hem TCVM hem de cerrahi

Tablo 3: Norolojik dereceye gére TCVM tedavi sonuglari tahmini

Derece Olgegi Sadece TCVM ile Tahmin Edilen Sonug
1 %95-100

2 %95-100

3 %90-95

4 %80-90

5 %50-60

Aligned Kirik %10

Omurga Tumord %20

V. VAKA ORNEKLERI

Vaka 1: 6 yasinda, kisirlagtirlmis erkek bir Dachshund, T12-T13 ve T13-L1'de Tip 2 IVDD nedeniyle parapleji ge-
listirmisti ve yerel liniversite Hayvan Hastanesi'ne getirildi. Yedi glin dnce hemilaminektomi ameliyati gecirmisti,
ancak ameliyat sonrasi belirgin bir iyilesme goriilmemisti. Sonug olarak, Akupunktur Servisi'ne yonlendirildi.

TCVM Muayenesi:

+ Derin agri mevcut
+ igne batirma muayenesi
- KID-1 (+), Liu-feng (+), ST-36 (+) (sag tarafta daha giglii)

« Ameliyat bélgesinde palpasyonda ok aci

+ Dil: Mor

* Nabiz: Sert ve hizh
TCVM Tanusti: T-L bolgesinde Qi-Kan Stagnasyonu ve Qi Yetersizligi
Kuru igne: Sol GB-34, ST-36, ST-41
Elektro-akupunktur: 20Hz 10 dakika ve 80-120 Hz 20 dakika

- Sol BL-11 + sag Shen-shu
- SagBL-11 + sol Shen-shu
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- GV-14 + Bai-hui

- Sa§ HTJJ (T13/L1) + Sol KID-1
- Sol HTJJ (T13/L1) + Sag KID-1
- Sag ST-36 + Sag Liu-feng

- Sol ST-36 + Sol Liu-feng

Aqua-akupunktur: BL-40, LIV-3, LI-4, Liu-feng noktalarina her noktaya 0.2 cc Vitamin B12
Bitkisel ilaglar:

- Double P II: Gilinde iki kez 0.5 gram, 4 hafta boyunca agizdan
- Bu Yang Huan Wu: Giinde iki kez 0.5 gram, 4 hafta boyunca agizdan

Sonug: Hasta, iki haftalik akupunktur seanslarindan sonra kendi basina ayaga kalkabildi ve ¢linci haftalk
seanstan sonra yiriimeye basgladi. Dérdiincli seanstan sonra normal sekilde kosabiliyordu.

Vaka 2: 13 yasinda, kisirlastirilmis erkek bir Minyatiir Pinscher, idrar kagirma ve arka bacak zayifligi nedeniyle
bir veteriner uzmanlik hastanesine getirildi. Bu semptomlar, hastanin yiiksek bir yerden ahsap zemine atlayarak
sirtini incitmesi sonucu ortaya gikmisti. Bir nérolog, L3-L4 intervertebral disk hastaligi (IVDD) teshisi koydu ve
yasliliga bagli genel iskelet dejeneratif degisiklikler tespit etti. Hastanin yasi nedeniyle ameliyat reddedildi. An-
cak NSAID'ler ve prednizon ile tedavi edildi. Ug aylik Bati tibbi tedavisine ragmen, siirekli idrar kagirma ve arka
bacak zayifligi nedeniyle hasta Akupunktur Servisi'ne yonlendirildi.

TCVM Muayenesi:
- Sirt, 6zellikle lomber bolge: Agrih
- Arka bacaklar: Ataksi, zayif
- Genel zayiflik
- Diski/istah: Normal
- Shen: Depresif
- Kulak/Viicut sicakhgi: Normal
- Dil: Arkasinda kalin beyaz kaplamayla mor
- Nabiz: Derin ve zayif (sag tarafta daha koti)

TCVM Tanisi: Bobrek Qi Yetersizligi ile sirt bolgesinde lokal Qi-Kan Stagnasyonu.
Kuru igne: GV-20, BL-11, KID-3
Elektro-akupunktur: 20 Hz 15 dakika ve 80-120 Hz 15 dakika

- Hua-tuo-jia-ji L2/3 + L5/6

- GV-14 + Bai-hui
Agqua-akupunktur: BL -39, ST-36, BL-23/26 noktalarina her noktaya 0.2 cc Vitamin B12
Bitkisel ilaglar.J in Suo Gu Jing, giinde iki kez 0.5 gram, 2 ay boyunca agizdan verildi.

Sonug: Hastanin idrar kagirmasi ve sirt agrisi, ilk akupunktur seansi ve bir aylik bitkisel ilag tedavisinden sonra
%50 oraninda iyilesti. Bir bagka akupunktur seansi ve bir aylik bitkisel ila¢ tedavisi, idrar kagirma ve sirt agrisini
neredeyse tamamen ¢6zdu.

SONUG

Torakolomber intervertebral disk hastaligi (IVDD), kiiglik hayvan kliniklerinde yaygin olarak karsilasilan bir sorun-
dur. Akupunktur, bitkisel ilaglarla birlikte kullanildiginda, Bati tibbi ve cerrahi miidahale ile birlikte veya tek basina
etkili bir tedavi olabilir. Tedavi segimi, klinik belirtilerin ciddiyetine ve IVDD lezyonunun konumuna baghdir.

Geviri: Meral GOKDAG
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Kaynakga How to Use Acupuncture for the Treatment of IVDD in

Dogs and Cats

1. Joaquim JG ve digerleri: Kopeklerde uzun sureli ndrolojik defisitlerle intervertebral disk hastaliginin tedavisi igin dekomp-
resyon cerrahisi, elektro-akupunktur ve dekompresyon cerrahisi sonrasi elektro-akupunkturun karsilastiriimasi. JAVMA
236, 1225 - 1229, 1 Haziran 2010.

2. Hayashi AM, Matera JM, Fonseca Pinto AC. Kopeklerde torakolomber intervertebral disk hastaligi igin elektro-akupunktur
tedavisinin degerlendirilmesi. J Am Vet Med Assoc 2007; 231:913-918.

3. Hayashi AM, Matera JM, da Silva TS, Pinto AC, Cortopassi SR. Bir kdpekte servikal intervertebral disk hastaligi tedavisi igin
elektro-akupunktur ve Gin bitkileri. J Vet Sci 2007; 8:95-98. . . . . . .-
i , 3 , _ . Intervertebral disc disease (IVDD) is frequently encountered in small animal clinics. Acupuncture can serve as
4, ﬁazrlsgggs LA, Rogers PA. Kopeklerde torakolomber disk hastaliginda akupunktur ile cerrahi karsilastirmasi. Vet Rec 1989; an effective standalone therapy or as part of an integrated treatment approach that includes herbal medicine,

Western medicine, and surgery. " This presentation will outline the use of acupuncture in combination with
herbal medicine for the treatment of thoracolumbar intervertebral disc disease (IVDD) and discuss the antici-

Huisheng XIE, BSvm, MS, PhD
Chi University, 9650 West Hwy 318, Reddick, Florida, USA

5. Janssens LA. Kopeklerde torakolomber ve servikal disk hastaligi tedavisi igin akupunktur. Probl Vet Med 1992; 4:107-116.

6. Lai A, Chow DH, Siu WS, Holmes AD, Tang FH, Leung MC. in-vivo sigan kuyrugu modeli kullanilarak dejeneratif interverteb- pated outcomes. Case examples will also be provided.
ral disk tizerinde elektro-akupunkturun etkileri. Proc Inst Mech Eng [H] 2008; 222:241-248.
7. Roynard P, Frank L, Xie H, Fowler M. Kiigiik Hayvan Norolojik Bozukluklari igin Akupunktur. Veterinary Clinics of North l. ACUPUNCTURE TREATMENT

America: Small Animal Practice. 48 (1): 201-219, 2018. _ _ _ _ _ _

8. Bjorn Meij. Servikal ve Torakolomber Disk Hastaligr: Tani ve Tedavi. Diinya Kii¢iik Hayvan Veteriner Hekimleri Dernegi'nin A gener_al acupuncture tre.atmen.t plan for a p.atlent with IVDD; including the primary acupuncture points (Table
(WSAVA) 30. Dinya Kongresi Bildirileri, 11-14 Mayis 2005, Meksiko Sehri, Meksika. 1 and Figure 1) and techniques, is as follows:

9. Outi M Laitinen ve David A Puerto. Torakolomber Intervertebral Disk Hastaligi ve Derin Agri Algisini Kaybetmis Kopeklerde * Dry needle: GV-20

Cerrahi Dekompresyon: 46 Vakanin Retrospektif Bir incelemesi. Acta Vet Scand. 2005; 46(2): 79—85. - Electro-acupuncture (20 Hz for 5 to 10 minutes + 80-120 Hz for 15 to 20 minutes) at the following

pairs of acupoints:

- Left BL-11 +right Shen-shu

- Right BL-11 + left Shen-shu

- Hua-tuo-jia-ji at or near the suspected or diagnosed disc space, bilateral
- ST-36 + GB-34, or Liu-feng, bilateral

- KID-1 + BL-23 or BL point proximal to IVDD lesion

+ Aqua-acupuncture (Vitamin B12) at Hua-tuo-jia-ji at or near the suspected or diagnosed disc space,
BL-40, LIV-3, LI-4, Liu-feng

Table 1: Anatomica description of top acupoints for the treatment of IVDD

Acupoints Location

GV-20 On the dorsal midline on a line drawn from the tips of the 2 ears at the center of the ear canals

BL-11 1.5 cun lateral to the caudal border of the dorsal spinous process of the 1st thoracic vertebra

BL-23 1.5 cun lateral to the caudal border of the dorsal spinous process of the 2nd lumbar vertebra

Shen-shu 1 cun (width of last rib) lateral to the L7-S1 conjunction

Huo-tuo-jia- | Between the vertebral bodies from T1-L7, 0.5 cun from the midline, 1 cun medial to the inner Bladder

ji Channel points (19 acupoints on each side of the back)

ST-36 3 cun distal to the depression distal to the patella, 0.5 cun lateral to the cranial crest of the tibia

GB-34 Just cranial and distal to the head of the fibula on the lateral side of the pelvic limb

BL-40 In the center of the popliteal crease

Liu-feng Between the digits in skin folds- 3 points on each foot

KID-1 On the plantar surface of the pelvic limb paw, between the 3rd and 4th metatarsal bones underneath
the central pad of the rear foot

LI-4 Between the 2" and 3 metacarpal bones, at the midpoint of the third metacarpal bone

LIV-3 On the dorsal aspect of the pelvic limb paw, proximal to the metatarsophalangeal joint, between the

second and third metatarsal bones
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Figure 1: Commonly used acupoints for the treatment of IVDD

Il. HERBAL MEDICINE

The primary herbal medicine used to treat IVDD is a modified version of Da Hua Luo Dan (Double P Il). In ap-
proximately 5% of cases, it may cause loose stools. Its use can continue as long as the gastrointestinal system
tolerates it. If Qi Deficiency is present, characterized by rear weakness, a pale and wet tongue, and a deep/weak
pulse, Bu Yang Huan Wu can be added. The general herbal dosage for dogs is 0.5 g per 10-20 Ib body weight,
administered twice daily (bid) for 2 to 4 months, and then as needed.

lll. PREDICTED OUTCOME

Using a 0-5 grading scale to evaluate the clinical neurological signs of IVDD (Table 2) is a valuable tool for
selecting the appropriate mode of treatment, determining the prognosis, and assessing treatment outcomes.
8 Generally, IVDD graded from 1 to 4 can be successfully treated with Traditional Chinese Veterinary Medicine
(TCVM) alone. A retrospective study assessed the outcomes after surgical decompression in forty-six dogs
with thoracolumbar intervertebral disc disease graded as 5 (with loss of deep pain perception) prior to surgery.
Nineteen dogs (41.3%) recovered with a median follow-up period of 12.5 months. Recovery was defined as
achieving ambulatory paraparesis or better, with urinary and fecal continence. Dogs that lost deep pain per-
ception for less than 24 hours before surgery had better outcomes (19/41; 46.3% recovered) compared to those
without deep pain perception for more than 24 hours (0/5; 0% recovered). Additionally, dogs with deep pain
perception present two weeks postoperatively had significantly higher success rates (8/12; 66.7%) than those
without deep pain perception at this time (1/10; 10.0%). Thus, the return of deep pain perception by two weeks
postoperatively can serve as a useful positive prognostic indicator.®

For IVDD grades 1 to 4, the prognosis with TCVM is very good (Table 3). However, for grade 5 IVDD, spinal frac-
tures, or tumors, the prognosis remains guarded.
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Table 2: Neurological grading scale in canine intervertebral disc disease

Grade | Grading Scale of Clinical Signs #° Recommended Therapy

0 | Normal

1 | Cervical or thoracolumbar pain, hyperaesthesia Acupuncture, herbal medication

2 | Ataxia, paresis (muscle weakness) with decreased Acupuncture, herbal medication, tui-na,
proprioception, ambulatory (able to walk). exercise program

3 | Severe paresis with absent proprioception, not Acupuncture, herbal medication, tui-na,
ambulatory (not able to walk). physical therapy

4 Paralysis (not able to stand or walk), decreased or Acupuncture, herbal medication, tui-na,
no bladder control, conscious deep pain perception physical therapy
present

5 | Paralysis, urinary and fecal incontinence, no deep pain | Both TCVM and surgery

Table 3. Predicted TCVM Treatment outcomes based on neurological grade

Grade Scale TCVM Alone 7
1 95-100%

2 95-100%

3 90-95%

4 80-90%

5 50-60%
Aligned Fracture 10%

Spinal Tumor 20%

IV. CASE EXAMPLES

Case 1: A 6-year-old neutered male Dachshund with paraplegia due to Type 2 IVDD at T12-T13 and T13-L1
was presented to the local university Animal Hospital. He underwent a hemilaminectomy seven days ago but
showed no noticeable improvement post-surgery. Consequently, he was referred to the Acupuncture Service.

TCVM Exam:

+ Deep pain existed
* Needle-poking exam
- KID-1 (+), Liu-feng (+), ST-36 (+) (stronger at the right side)
« Very painful on palpation along the surgery site
+ Tongue: purple
« Pulse: wiry and fast

TCVM Diagnosis: Qi-Blood Stagnation at the T-L area with Qi Deficiency
Dry needle: Left GB-34, ST-36, ST-41
Electroacupuncture: 20Hz 10min and 80-120 Hz 20 min

+« LBL-11+ R Shen-shu
*+ RBL-11 +L Shen-shu
* GV-14 + Bai-hui
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* RHTJJ (T13/L1) + L KID-1
* LHTJJ(T13/L1) + RKID-1
+ RST-36 +R Liu-feng
+ LST-36+L Liu-feng

Aqua-acupuncture: Vitamin B12, 0.2 cc per point at BL-40, LIV-3, LI-4, Liu-feng
Herbal Medicine

« Double P 11, 0.5 gram twice daily by mouth for 4 weeks.
« Bu Yang Huan Wu, 0.5 gram twice daily by mouth for 4 weeks.

Outcome: The patient was able to get up by himself after 2 weekly acupuncture sessions, and walk by himself
after 3 weekly session, and run normally after 4" weekly session.

Case 2: A 13-year-old neutered male Miniature was presented to a veterinary specialty hospital due to urinary
incontinence and rear limb weakness. These symptoms appeared after he injured his back by jumping from a
high elevation onto a wooden floor at home. A neurologist diagnosed him with L3-L4 intervertebral disc disease
(IVDD) and also found overall skeletal degenerative changes associated with old age. Due to the patient's age,
surgery was declined. However, he received treatment with NSAIDs and prednisone. The patient was referred to
the Acupuncture Service due to persistent urinary leakage and rear weakness despite three months of Western
medications.

TCVM Exam:
« Back especially lumbar area: Painful
« Hind limbs: ataxia, weak
+ General weakness
+ Stool/appetite: normal
+ Shen: depressed
« Ear/Body temperature: Normal
« Tongue: purple with thick white coating on the back of the tongue
* Pulse: deep and weak (worse at R)

TCVM Diagnosis: Kidney Qi Deficiency with Local Qi-Blood Stagnation at Back.
Dry needle: GV-20/BL-11/KID-3
Electroacupuncture: 20 Hz 15 min and 80-120 Hz 15 min

« Hua-tuo-jia-ji L2/3 + L5/6

*  GV-14+ Bai-hui

Aqua-acupuncture: Vitamin B12, 0.2 cc per point at BL-39, ST-36, BL-23/26

Herbal Medicine: Jin Suo Gu Jing,, 0.5 gram twice daily by mouth for 2 months.

Outcome: The patient's urinary dribbling and sore back was 50% improved after 1t Acupuncture session and
1-month Herbal medication. Another session of acupuncture and 1-month herbal medication almost com-
pletely resolved urinary dribbling and sore back.

CONCLUSION

Thoracolumbar intervertebral disc disease (IVDD) is commonly encountered in small animal clinics. Acupunc-
ture, combined with herbal medicine, can be an effective standalone therapy or part of an integrated approach
alongside Western medicine and surgery. The choice of treatment depends on the severity of clinical signs and
the location of the IVDD lesion.
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Ozet

Kortikosteroidler, veteriner hekimlikte yaygin olarak kullanilan ilaglardir ve kedi kdpeklerde cesitli saglik sorun-
larinin tedavisinde 6nemli rol oynamaktadir. Bu makalede, kortikosteroidlerin tanimi, gesitleri, farmakokinetik-
leri, etki mekanizmalari, terapétik kullanimlari, yan etkileri ve yonetim stratejileri ayrintili olarak ele alinmistir.

Kortikosteroidlerin Tanimi ve Gesitleri

Kortikosteroidler, adrenal korteks tarafindan iretilen hormonlardan tiiretilen steroidlerdir. iki ana gruba ayrilir-
lar: glukokortikoidler ve mineralokortikoidler. Glukokortikoidler, prednizolon, deksametazon ve metilprednizolon
gibi ilaglari icerirken, mineralokortikoidler arasinda aldosteron bulunur (Kumar et al., 2018; Trepanier, 2020).

Kortikosteroidlerin Farmakokinetigi

Kortikosteroidlerin farmakokinetik 6zellikleri, ilacin emiliminden atilimina kadar olan siireci kapsar. Glukokorti-
koidler genellikle agiz yoluyla alindiginda iyi bir emilim gdsterirler ve karacigerde metabolize edilirler. ilaglarin
yari dmirleri tiiriine bagh olarak degisir; 6rnegin, prednizolonun yari émrii 2-4 saattir, oysa deksametazonun
yarl 6mrii 36-72 saattir (Davis et al., 2019; Eddleston et al., 2020).

Etki Mekanizmalari

Kortikosteroidler, glukokortikoid reseptorlerine baglanarak hiicresel diizeyde etkilerini gosterirler. Bu baglanma,
pro-inflamatuar sitokinlerin Gretimini inhibe eder ve anti-inflamatuar proteinlerin Uretimini artirir. Ayrica, kortikos-
teroidler gen ekspresyonunu degistirerek bagisiklik yanitini diizenlerler (Huang et al., 2021; Reddy et al., 2022).

Glukokortikoid Tiirleri ve Kullanim Alanlari
Kortizol: Viicuttaki temel glukokortikoiddir, stres yaniti ve metabolizma diizenlemesinde rol oynar.

Prednizolon ve Prednizon: inflamatuar ve otoimmiin hastaliklarda yaygin olarak kullanilir. Prednizolon, képek-
lerde ve kedilerde dermatit, astim ve alerjik reaksiyonlar igin tercih edilir (Johnson et al., 2022; Kluge et al.,
2023).

Deksametazon: Yiiksek potansiyelli ve uzun etkili bir glukokortikoiddir, ciddi inflamasyon ve alerjik reaksiyon-
larda kullanilir (Goh et al., 2021; Norris et al., 2024).

Metilprednizolon: Orta derecede etkili olup, akut inflamatuar durumlarda kullanilir. Genellikle ciddi norolojik
veya eklem hastaliklari igin tercih edilir (Miller et al., 2023; Weller et al., 2022).

Mineralokortikoidler ve Kullanim Alanlar

Aldosteron, minerallerin ve sivi dengesinin diizenlenmesinde kritik rol oynar. Addison hastaligi gibi endokrin
bozukluklarin tedavisinde kullanilir (Schwartz et al., 2019; Taylor et al., 2020).

Terapotik Kullanimlar

inflamatuar Hastaliklar: Dermatit, astim ve alerjik reaksiyonlar gibi durumlarda kortikosteroidler inflamasyonu
azaltir ve semptomlari hafifletir (Edelson et al., 2022; Patel et al., 2024).

Otoimmiin Hastaliklar: Sistemik lupus eritematozus ve diger otoimmiin hastaliklarda bagisiklik sisteminin asiri
tepkisini baskilar (Fitzgerald et al., 2021; Jung et al., 2023).
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Endokrin Bozukluklar: Addison ve Cushing hastaliklarinin yénetiminde hormon dengesini saglamak igin kulla-
nilir (Harris et al., 2023; Wilson et al., 2024).

Onkolojik Durumlar: Lenfomalar ve diger malignitelerde, timor yiikiinii azaltmak ve semptomlari yonetmek igin
kullanilir (McLaren et al., 2022; Robinson et al., 2024).

Norolojik Bozukluklar: Noroinflamatuar durumlar ve omurilik yaralanmalarinda inflamasyonu azaltmak ve agriyi
yonetmek igin kullanilir (Gordon et al., 2023; Patel et al., 2023).

Eklem Hastaliklari: Artrit ve osteoartrit gibi eklem hastaliklarinda, eklem inflamasyonunu azaltmak ve agriyi
hafifletmek igin kullanilir (Williams et al., 2024; Zhang et al., 2024).

Goz Hastaliklan: Konjonktivit, Gveit ve keratit gibi g6z hastaliklarinda inflamasyonu azaltmak ve goz igi basin-
cini yénetmek icin kullanilir (Anderson et al., 2023; Choi et al., 2024).

Yan Etkiler ve Yonetim

Kortikosteroidlerin yan etkileri arasinda hiperglisemi, kilo artisi, hipertansiyon, gastrointestinal tlserler, bagisik-
lik sistemi baskilanmasi ve davranissal degisiklikler bulunur. Bu yan etkiler, dozajin dikkatli bir sekilde ayarlan-
masi ve diizenli izleme ile yonetilmelidir (Kumar et al., 2018; Liguori et al., 2022).

Kortikosteroid tedavisi altinda olan hayvanlarin diizenli olarak kontrol edilmesi, yan etkilerin erken teshisi ve
tedavi protokollerinin gerektiginde ayarlanmasi énemlidir. Bu siire¢ hem hayvanin hem de tedavi sonuglarinin
en iyi sekilde yonetilmesini saglar (Thomas et al., 2023; White et al., 2024).

Sonug

Kortikosteroidler, kedi ve kopeklerde gesitli hastaliklarin tedavisinde énemli bir rol oynamaktadir. Bu ilaglarin
etkili kullanimi, terapotik faydalarin maksimize edilmesini ve yan etkilerin minimize edilmesini saglar. Veteriner
hekimler, her hasta igin uygun tedavi planlarini olugturmali ve tedavi siirecinde dikkatli izleme yapmaldir.
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Abstract

Corticosteroids are widely used in veterinary medicine and play a crucial role in treating various health condi-
tions in cats and dogs. This article provides a detailed overview of corticosteroids, including their definitions,
types, pharmacokinetics, mechanisms of action, therapeutic uses, side effects, and management strategies.

Definitions and Types of Corticosteroids

Corticosteroids are steroids derived from hormones produced by the adrenal cortex. They are divided into
two main groups: glucocorticoids and mineralocorticoids. Glucocorticoids include drugs such as prednisolone,
dexamethasone, and methylprednisolone, while mineralocorticoids include aldosterone (Kumar et al., 2018;
Trepanier, 2020).

Pharmacokinetics of Corticosteroids

The pharmacokinetics of corticosteroids encompasses the processes of absorption, metabolism, and excre-
tion of the drug. Glucocorticoids are generally well-absorbed when administered orally and are metabolized
in the liver. The half-lives of these drugs vary by type; for instance, prednisolone has a half-life of 2-4 hours,
whereas dexamethasone has a half-life of 36-72 hours (Davis et al., 2019; Eddleston et al., 2020).

Mechanisms of Action

Corticosteroids exert their effects by binding to glucocorticoid receptors at the cellular level. This binding inhib-
its the production of pro-inflammatory cytokines and increases the production of anti-inflammatory proteins.
Additionally, corticosteroids alter gene expression, regulating the immune response (Huang et al., 2021; Reddy
et al., 2022).

Types and Uses of Glucocorticoids
Cortisol: The primary glucocorticoid in the body, playing a role in stress responses and metabolism regulation.

Prednisolone and Prednisone: Commonly used for inflammatory and autoimmune diseases. Prednisolone is
preferred in cats and dogs for conditions such as dermatitis, asthma, and allergic reactions (Johnson et al.,
2022; Kluge et al., 2023).

Dexamethasone: A high-potency, long-acting glucocorticoid used in severe inflammation and allergic reac-
tions (Goh et al., 2021; Norris et al., 2024).

Methylprednisolone: A moderately potent drug used in acute inflammatory conditions. It is commonly used for
serious neurological or joint diseases (Miller et al., 2023; Weller et al., 2022).

Mineralocorticoids and Their Uses

Aldosterone plays a critical role in regulating minerals and fluid balance. It is used in the treatment of endocrine
disorders such as Addison's disease (Schwartz et al., 2019; Taylor et al., 2020).

Therapeutic Uses

Inflammatory Diseases: Corticosteroids reduce inflammation and alleviate symptoms in conditions such as
dermatitis, asthma, and allergic reactions (Edelson et al., 2022; Patel et al., 2024).
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Autoimmune Diseases: They suppress the excessive immune response in conditions such as systemic lupus
erythematosus (Fitzgerald et al., 2021; Jung et al., 2023).

Endocrine Disorders: Corticosteroids help manage hormone imbalances in conditions such as Addison's and
Cushing's disease (Harris et al., 2023; Wilson et al., 2024).

Oncological Conditions: Used to reduce tumor burden and manage symptoms in lymphomas and other malig-
nancies (McLaren et al., 2022; Robinson et al., 2024).

Neurological Disorders: They reduce neuroinflammation and manage pain in neuroinflammatory conditions
and spinal cord injuries (Gordon et al., 2023; Patel et al., 2023).

Joint Diseases: Corticosteroids are used to reduce inflammation and alleviate pain in arthritis and osteoarthri-
tis (Williams et al., 2024; Zhang et al., 2024).

Ocular Diseases: They reduce inflammation and manage intraocular pressure in conditions such as conjuncti-
vitis, uveitis, and keratitis (Anderson et al., 2023; Choi et al., 2024).

Side Effects and Management

Common side effects of corticosteroids include hyperglycemia, weight gain, hypertension, gastrointestinal ul-
cers, immune system suppression, and behavioral changes. These side effects can be managed through care-
ful dose adjustment and regular monitoring (Kumar et al., 2018; Liguori et al., 2022).

Regular monitoring of animals undergoing corticosteroid therapy is essential for early detection of side effects
and adjustment of treatment protocols as necessary. This process ensures optimal management of both the
animal and the treatment outcomes (Thomas et al., 2023; White et al., 2024).

Conclusion

Corticosteroids play a vital role in treating a wide range of health issues in cats and dogs. Effective use of these
drugs maximizes therapeutic benefits and minimizes side effects. Veterinarians should develop appropriate
treatment plans for each patient and perform careful monitoring throughout the treatment process.
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Feline Uretral Obstriiksiyonun Yonetimi

Katie McCALLUM

ECVIM-CA AFHEA MRCVS Diplomati, RCVS ve EBVS Kiigiik Hayvan ig Hastaliklari Avrupa Veteriner
Uzmani, Cambridge Universitesi Dogent Ogretim Uyesi

Kedi iiretral obstriiksiyonu 6zellikle kisirlastiriimis geng erkek kedilerde sik goriilen acil bir durumdur. Bu sunum
uretral obstriiksiyon ile bagvuran kedilerde anamnez alma ve klinik bulgularin yani sira obstriiksiyon geligiminin
nedenleri ve risk faktorlerinin degerlendirilmesi ile baglayacaktir. Sunumun ana odagi acil stabilizasyonun yani
sira kedi idiyopatik sistitisin kisa ve uzun vadeli yonetiminin tartigiimasidir.

Geviri: Ece KUGUK

Feline Kronik Bobrek Hastaliginin Yonetimi

Katie McCALLUM

ECVIM-CA AFHEA MRCVS Diplomati, RCVS ve EBVS Kiigiik Hayvan i¢ Hastaliklari Avrupa Veteriner
Uzmani, Cambridge Universitesi Dogent Ogretim Uyesi

Bu sunumda bir kronik bobrek hastaligi (KBH) vakasi degerlendirilecektir. IRIS KBH evrelemesi, KBH'In ilerleme
nedenlerinin taninmasi ve bu hastalarda ilerlemeyi 6nleme ve yasam kalitesini iyilestirmeyi amaclayan terapo-
tiklerin 6nemi ele alinacaktir. Sunum feline KBH icin belirlenmis prognostik faktérlerin kisa bir tartismasi ile
sona erecektir.

Geviri: Ece KUGUK
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Management of Feline Urethral Obstruction

Katie McCALLUM

BVM&S PGCertSAM DipECVIM-CA AFHEA MRCVS, EBVS European Veterinary Specialist in Small
Animal Internal Medicine, RCVS Recognised Specialist in Small Animal Medicine, Associate Teaching
Professor in Small Animal Medicine

Feline urethral obstruction is a common emergency presentation, particularly in young male neutered cats.
This talk will begin by focussing on causes and risk factors for the development of obstruction, alongside his-
tory taking and clinical findings in cats presenting with urethral obstructions. The main focus of the talk will
discuss emergency stabilisation, as well as the short and long-term management of feline idiopathic cystitis.

Management of Feline Chronic Kidney Disease

Katie McCALLUM

BVM&S PGCertSAM DipECVIM-CA AFHEA MRCVS, EBVS European Veterinary Specialist in Small
Animal Internal Medicine, RCVS Recognised Specialist in Small Animal Medicine, Associate Teaching
Professor in Small Animal Medicine

This talk will work through a case of chronic kidney disease (CKD). It will cover IRIS CKD staging, recognising
causes of CKD progression and the importance of therapeutics in aiming to prevent progression and improve
quality of life in these patients. The talk will finish with a brief discussion of established prognostic factors in
feline CKD.
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Canine Pyodermasina Tanisal Yaklagim: Bakteriyel
“ Deri Enfeksiyonlarinin Taninmasi ve Arastirllmasina
- lligkin Ipuglan

m Anette LOEFFLER

Royal Veterinary College, London Universitesi, Birlesik Krallik

Bakteriyel deri enfeksiyonlari (pyoderma), kopeklerde antibiyotik regete edilmesine en ¢ok sebep olan 4 durum-
dan biridir. Superfisiyal follikulitis'in (kopeklerde pyodermanin en sik goriilen formudur) (Hilier ve ark. 2014)
ve kopeklerde metisilin direngli stafilokok enfeksiyonlarinin tani ve tedavisinde (Morris ve ark. 2017) ilkeler
yayinlanmistir. Artik canine pyoderma’'nin tiim tiplerinin (ylizlek pyoderma, superfisiyal pyoderma ve derin pyo-
derma) teshis ve tedavisinde veteriner hekimlere yardimci olabilmek adina Uluslararasi Evcil Hayvan Enfeksiy6z
Hastaliklari Dernegi'nin yayinlamis oldugu yeni ilkeler bulunmaktadir. Bu siniflandirma en ¢ok uygun tedaviyi
se¢mede yardimci olmaktadir. Yiizlek ve superfisiyal pyodermalarin yalnizca topikal antibiyotik tedavisine yanit
verdigi gorlilmiistiir, sistemik antibiyotikler derin pyoderma ya da topikal tedavinin tek basina etkili olmadigi /
hasta sahibi ya da hayvana uygun olmadigi superfisiyal pyodermalarda kullaniimalidir.

Pyodermanin degisik tiirlerini ayirt edebilmek adina, lezyon tipleri ve yayilimlari tespit edilmelidir. Yiizlek pyo-
dermalar tipik olarak eksudatiftir ve eritem, likenifikasyon ve hiperpigmentasyonlarla iligkilidir; 6te yandan pa-
piil, piistiil ve epidermal kollaretlerin kombinasyonu yiiksek oranda superfisiyal pyodermayi isaret eder. Derin
pyodermalar hemorajik kabuklar, hemoprulent akinti, fistiil/sinisler, nodiiller veya tanimlanamayan sisliklerle

karakterizedir.
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Staphylococcus pseudintermedius, canine pyoderma’nin tiim tiplerinde en ¢ok izole edilen bakteriyel patojen-
dir. Superfisiyal pyodermalarin %90'indan fazlasini ve derin pyodermalarin da yaklasik olarak %60'ini olusturur.

Tanisal Yaklagim

Kapsamli bir anamneze ek olarak fiziksel muayene, deri muayenesi ve lezyonlu deriden yapilan sitoloji her ca-
nine pyoderma vakasinda onerilir ve her sistemik antibiyotik kullanimi diisiiniildiigiinde siddetle tavsiye edilir.
Hiicreler igin deri 6rneklerinin mikroskobik incelemesi (sitoloji) klinik ortaminda hizli bir boyama kiti, parlak i1sik
kaynagina sahip bir mikroskop ve 1000 kat biiylitme i¢in 100x'lik bir lens (g6z pargalari igin 10x) kullanilarak
kolayca gergeklestirilebilir. Stafilokokal pyoderma lezyonlarindan alinan érneklerde intraseliiler koklar (n6trofil
veya makrofajlarla birlikte, bazi keratinositler / pullar da goriilebilir) gézlenir. Pyoderma'nin her zaman altta
yatan primer nedenlere ek olarak sekonder goriildiigii g6z oniine alindiginda, bunlar daha ilk semptomlar go-
rilldiigiinde diistiniilmeli, arastiriimali ve kontrol altina alinmalidir. Travma harici altta yatan en sik primer neden
ektoparaziter enfestasyonlar (6rn pireler, mite'lar), alerjik deri rahatsizliklari (6rn atopik dermatitis), endokri-
nopatiler (6rn hipotiroidizm, hiperadrenokortisizm) ve neoplazilerdir (Seckerdieck ve Mueller 2018). Bakteriyel
kiiltdr ve antibiyotik duyarhhk testi (ADT) pyoderma teshisi icin degil ama sistemik tedavi segeneklerini belirle-
mede kritik 6nem tasir.

132

DAVETLI KONUSMACI OZETLERI - 1 KASIM, CUMA INVITED SPEAKERS ABSTRACTS - NOVEMBER 1st FRIDAY, 2024

Yiizlek Pyoderma

Yiizlek pyodermada, epidermisin list katmanlarinda bakteriyel asiri ireme (eger mantarla gozleniyorsa mikro-
biyal asin tireme) gergeklesir ve altta yatan primer hastaliklar ya derinin kendisinin yangili olmasidir (6rn alerjik
deri rahatsizliklar) ya da yangiya yol agan nedenlerdir (6rn derinin bitisik deri kisimlarina siirtinmesinden dola-
y1 olusan yangi). Bunlar pyotravmatik dermatitisi, (*akut nem dermatiti, hot spots"), intertrigo ve bakteriyel asiri
tireme sendromudur. Tani anamneze, tipik deri lezyonlarina ve bunlarin dagilimlarina VE sitolojide mikroplarin
sayica artigina gore konur.

Yiizlek pyoderma icin tedavi 6nerileri. Topikal antibiyotik tedavisi yiizlek pyodermanin biitiin tipleri icin 6nerilen
tedavi yonremidir. Sistemik antibiyotik tedavisi goz ardi edilmelidir. Topikal glukokortikoidlerle kombinasyon
veya kisa bir kiir (5-7 giin) sistemik glukokortikoid / oclacitinb kullanimi pyotravmatik dermatitis ve yangili veya
kasintili bir primer nedenin s6z konusu oldugu intertrigo vakalarinda yardimci olabilir. Altta yatan primer neden
¢oziilemediginde (6rn deri kivrimlari) ve niiks etme riski bulundugunda, muhtemelen émiir boyu antiseptik te-
davi mevcut deriye proaktif olarak devam edilebilir.

Superfisiyal Pyoderma

Superfisiyal pyodermada, bakteriyel enfeksiyon epidermisi ve kil folikiiliinii etkileyebilir. Klinik sunumlarda su-
perfisiyal bakteriyel folikulitis (SBF), eksfolativ superfisiyal (6nceden "yayilan") pyoderma, impetigo ve mukoku-
tan6z pyoderma'yi igerir. Tani tipik lezyonlarin goriilmesi, lezyonlarin dagihmi VE destekleyici sitolojik bulgulara
(tipik olarak notrofillerle koklar) gore konur.

Superfisiyal pyoderma igin tedavi onerileri. Temel antimikrobiyal tedavi olarak topikal antibiyotik kullanimi 6ne-
rilen tedavi segimidir. Genig yayllim gdsteren lezyonlarda, %2-4'liikk klorheksidin sampuanlar (haftada en az
2-3 kere, 10-15 dk temas etmek suretiyle) veya klorheksidinin durulanmayan formulasyonlari iyi bir etkinlik
gostermistir. Lokal lezyonlarda, klorheksidinli mendiller, sprey veya kopiikler glinde bir kere kullanilabilir. Yeterli
ektoparaziter proflaksinin uygulandigindan emin olunmalidir (etkinligi azaltmamak adina sik sampuanla yika-
ma uygulanan tedavilerde spot-on damlalardan kacinilmalidir). Tedaviye yanit veteriner hekim tarafindan 2-3
hafta icinde tekrardan degerlendirilmelidir; eger ilerleme tatmin ediciyse antiseptik kullanimina biitiin lezyonlar
gecene ve altta yatan primer neden bulunup giderilene kadar devam edilmelidir.

Sistemik antibiyotik tedavisi superfisiyal pyodermada tek basina topikal tedaviye yanit alinamadiginda veya
topikal tedavi hasta / hasta sahibine gore uygulanabilir olmadigi durumlarda tercih edilmelidir. Antibiyotik du-
yarlilik testi (ADT) sistemik ila¢ seciminde rehber olarak ne zaman miimkiinse uygulanmalidir. ilaglar ampirik
olarak segildiginde de, sadece ilk segenek olarak kullanilan ajanlar (klindamisin, sefaleksin, amoksisilin-klavu-
lanik asit) disinilmelidir. Uygun topikal antimikrobiyal tedaviyle birlikte 2 haftalik antibiyotik kullanimi recete
edilmelidir. Tedaviye yanit veteriner hekim tarafindan sistemik tedavinin kesilmesine veya daha uzun bir teda-
vinin gerekip gerekmedigine karar vermek adina 2 haftalik kiir bitiminden once degerlendirilmelidir. Topikal an-
tiseptik tedavisine primer neden ¢éziilemediginde ve niiks etme riski mevcutsa daha uzun siire devam edilebilir.

Derin Pyoderma

Derin pyoderma dermiste ve bazen subkutandz katmanlarda (pannikdiliis) gergeklesen bakteriyel tiremelerle
karakterizedir. Bakteriyel enfeksiyonun kan damarlarina yakinligi (derinin dermal katmaninda) derin pyoder-
may! hematojen yayilima ve septisemiye ilerleme riski nedeniyle oldukga ciddi ve zayiflatici bir hastalik haline
getirmektedir. Derin pyodermalar derin folikulitis, frunkulozis, selulitis ve tarama sonrasi pyoderma gibi genis
yayilim gosteren enfeksiyonlardir. Veyahut enfeksiyon daha lokaldir, 6rnegin yalama granulomu (akral yalama
dermatitisi) veya interdigital enfekte nodiillerdeki gibi lokalize olup primer nedenlere ek olarak sekonder komp-
likasyon seklinde goriilebilir. Tani lezyonlarin tespiti ( drene olan / fistiillesen alanlar, hemorajik kabuklar, mor
renkli papiiller, Glserasyon veya sislik) VE sitolojiyle beraber bakteriyel ajanin bulunmasiyla konur. Uzun veya
matlatmis tliylerin kesilmesi lezyonlarin goriilebilmesi adina gerekebilir. Deri yiizeyinden bakilan sitolojide bak-
teriyel enfeksiyon tespit edilemezse (6rn ALD veya interdigital enfekte nodiillerde oldugu gibi) derin pyoderma
tanisi koyabilmek ve tedavi seceneklerini belirlemek adina sitoloji veya histopatoloji (ve ADT) igin biyopsi / igne
aspirasyonu yontemiyle daha derin dokulardan ornekler alinmalidir (Shumaker ve ark. 2008).

Derin pyoderma igin tedavi onerileri. ADT sonuglarina gore belirlenen sistemik antibiyotik tedavisi her zaman
endikedir. Sistemik antibiyotikler laboratuvar sonugclari uygunsa baslanabilecek en uygun ilaglardir. Kétiileme
veya septisemi riski yliksekse, bir an once sitoloji bulgularina gére ampirik tedaviye baslanmali ve laboratu-
var sonugclari uygun oldugunda yeniden diizenlenmelidir. Ayriyetten, kopekte agri mevcutsa agn kesiciler goz
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oniinde bulundurulmalidir. in vitro testlerin duyarlih@ dogrulamasi kosuluyla, ikinci secenek ilaclardan dnce ilk
segenek ilaglar diiglintilmelidir.

Derin pyodermada antibiyotik tedavisi igin 6nerilen minimum siire 3 haftadir. Yardimci topikal antimikrobiyal
tedavi képegin agrisi giderildiginde sistemik anbiyotik kullanimini azaltmak adina her vakada onerilir. Tedaviye
yanit veteriner hekim tarafindan sistemik tedavinin kesilmesine veya daha uzun bir tedavinin gerekip gerek-
medigine karar vermek adina 2 hafta sonra, tedavi bitiminden dnce degerlendirilmelidir. Klinik bulgularda yanit
alinmigsa ancak iyilesme gerceklesmemisse, sitolojik olarak da enfeksiyonun devami tespit edilmisse; tedaviye
2 haftada bir yeniden diizenlenmek suretiyle devam edilmelidir. Deri lezyonlar hala mevcutsa ve bir ilerleme
kaydedilememisse, mevcut enfeksiyonu steril hastalik siirecinden ayirabilmek adina sitoloji 6rnekleri alinmasi
endikedir; sitolojide eger hala bakteri goriiliiyorsa antibiyotik direnci olup olmadigina bakmak igin ADT tekrar-
lanmalidir. Sistemik antibiyotik tedavisi derin enfeksiyon kaynakli deri lezyonlari (drene / fistiiloz kanallar, apse,
pustiil, kabuk) gerilediginde veya klinik gériiniim yaygin bir bigimde gerilediginde durdurulabilir. Enfekte deri
lezyonlarini tedavi etmek igin uygun antibiyotik kullaniminin 6 haftadan fazla siirmesi nadir bir durum olacaktir.
Lezyonlar varligini stirdirmeye devam ederse, farkli bir etiyoloji arastirilmali ve tedavi edilmelidir. Sistemik an-
tibiyotik tedavisini klinik bulgular geriledikten sonra da uzatmayi destekleyen higbir kanit yoktur.

Topikal Antibakteriyel Tedavi

Temel antibakteriyel tedavi olarak topikal tedavi biitiin yiizlek ve superfisiyal pyoderma vakalarinda ilk sece-
nektir ve sistemik tedavi gerektiren biitiin pyoderma vakalarinda da yardimci tedavi olarak kullaniimalidir.

Aktif icerikler stafilokokal pyodermalarda topikal antibiyotiklerle kullanima uygundur ve antiseptikler (6rn klor-
heksidin, benzol peroksit) ile topikal antibiyotikleri (fusidik asit, mupirocin) kapsar. Antiseptikler topikal antibi-
yotik ajanlarin éniine gegmelidir. Uriin formiilasyonlar, aktif bilesenlerin enfeksiyon bélgesine gerekli siire bo-
yunca, dogru konsantrasyonda ve gerekli siklikta ulagma sansini en iist diizeye ¢ikarmak igin pyoderma tipine
ve hasta / hasta sahibinin ihtiyaclarina gore uyarlanmaldir. Sampuanlar genis ¢apta test edilmistir ve yaygin
lezyonlu hastaliklar igin olduk¢a uygundur; durulanmayan preparatlar (képiikler, mendiller, spreyler, kremler,
merhemler) lokalize lezyonlar igin (intertrigo, hot spot) daha tercih edilebilir ve zaman kazandiricidir.

Uyumlulugu ve sonuglari iyilestirmeye yonelik stratejiler uzun veya matlatmis tiiylerin kesilmesini, topikal Griin-
leri uygulamadan dnce asiri debrisin su ve mendillerle temizlenmesini (aktif igerikler organik materyallerle inak-
tif hale gelebilir) ve sampuan formulasyonlarinin temas zamaninin yeterli oldugundan emin olunmasini (du-
rulamadan dnce 10-15 dakika giincel olarak onerilmektedir) kapsar. Farkli formiilasyonlarin kombinasyonlari
(ayni ya da benzer aktif igerik) prognozu iyilestirebilir, 6rn. Bazi glinlerde sampuanlarin durulanmayan formlarla
degistirilmesi, kopeklerin kullanilan drlinleri temizleyememeleri i¢in uygulama sonrasi direkt olarak oyun oyna-
tarak, yiriiterek veya mama yedirerek dikkatlerini dagitmak gibi.

Sistemik Antibiyotik ilaglar

4 gruptaki ilaglarin tavsiye edilen dozlarinin, iyi perfiize olan kdpek derisinde S.pseudointermedius'a karsi te-
rapotik ilag konsantrasyonlarina ulagsmalari beklenir.

“llk secenek olan ilaglar": Képek pyodermasi iizerine iyi etkinlikleri yayinlanmis klinik arastirma sonuglari ve
otoritelerin onayi ile desteklenen ilaglardir.

Canine pyoderma igin ilk-segenek ilaclar: iyi, gogu metisiline duyarh stafilokoklarin coguna karsi
ongoriilebilen etkinlik, diisiik yan etki riski
Amoksisilin - klavulanik asit | 12.5 mg/kg PO q12h Tedavi sirasinda kopeklerde direngli
Sefaleksin, sefadroksil 22-25 ma/kg PO q12h E.coli'nin digkiyla atiimina neden olabilir
Klindamisin 11 mg/kg PO q12h 5,6 mg/kg q12h ile basarili tedavi icin
kanitlar mevcut olsa da; daha tutarli
bir klinik yanit igin daha yiiksek bir doz
oneriyoruz.
Linkomisin 22 mg/kg PO q12h Cografi bolgede kisitlanmis olabilir

PO: agiz yolulyla; q12h: glinde 2 kere (12 saatte bir)
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“ikinci segenek olan ilaglar": ya énemli ¢oklu antibiyotik direnci olan patojen se¢iminde ya da yan etkilerde
gorece artmis risk s6z konusu olan ilaglardir. Ulusal mevzuat florokinolonlarin ya da iglincii kusak sefalospo-
rinlerin 6nceden duyarlilik testi yapmadan kopeklerde kullanimini kisitliyor olabilir.

Ikinci-segenek ilag ornekleri: sadece bakteriyel kiiltiir ve ADT sonuglari izin verdiginde ve ilk se¢cenek
ilaglar uygun olmadiginda degerlendirilmeli
Sefovesin 8 mg/kg SC Enjektabl 3.kusak sefalosporin
Stafilokoklar i¢in 14.glinden sonra
tekrarlanabilir
Enrofloksasin 5-20 mg/kg PO q24h Konsantrasyona-bagh etkili ilaglar
; _ Etiket doz araligi genis olmakla birlikte,
Marbofloksasin 2.75-5.5 mg/kg PO q24h Staphylococcus spp. Varhginda
enrofloksasin icin 10 mg/kg ve
marbofloksasin igin 5,5 mg/kg'lik minimum
dozlar onerilmektedir (Papich ve ark. 2023).
Pradofloksasin 3-5mg/kg PO q24h Ulasilabilir olmayabilir / biitiin tilkelerde
kopekler igin kullanimi onaylanmis
olmayabilir
Doksisiklin 5mg/kgP0Oq12hor10mg/ |+  Ozellikle doksisiklin igin duyarlilik testi
kg PO g24h onerilmektedir
Trimethoprim-sulfadiazin | 15 mg/kg PO q12h (or 30 Daha yiiksek yan etki riski (doza bagli ve
veya sulfamethokzasol mg/kg q24h) idiosinkratik), bazi irklar predispozedir (6rn.
Doberman pinscher)

PO: oral kullanim; SC: subkutanoz enjeksiyon yoluyla uygulama; q24h: giinde bir defa; q12h: her 12
saatte bir, glinde 2 defa.

“Rezerv antibiyotikler”: Rifampisin, amikasin, gentamisin ve kloramfenikol; ¢coklu antibiyotik direnci gésteren
stafilokoklar, gogunlukla MRSP (metisilin direncli s.pseudointermedius) igin ilk veya ikinci segenek ilaglarin uy-
gun olmadigi durumlara rezerve edilmelidir. Beseri tipta dnemli enfeksiyonlarin tedavisinde kritik dneme sahip
olduklarindan ya kullanimlarina izin verilmemektedir ya da bazi lilkelerde kdpeklerde kullanimlari yasaklanmis-
tir. Rezerv antibiyotiklerin nemi g6z 6niine alindiginda, asagidaki bes kriterin dikkate alinmasi siddetle tavsiye
edilmektedir:

1. ADT duyarhhgi gostermis ve bagka higbir ilag uygun degilse,

2. Klinik degerlendirmeden sonra tedavi yan etkilerine iligkin riskler degerlendirilmisse,

3. Pyodermayi iyilestirmede prognoz iyiyse,

4. Altta yatan nedenler belirlenip, niiksii 6nlemek igin bir tedavi plani uygulanacaksa,

5. Hasta sahipleri, tedaviyle iligkili risklerin ve uyum ihtiyacinin farkindaysa.

"Kesinlikle 6nerilmeyen secenekler”: Linezolid ve vankomisinin kopeklerde kullanimi kesinlikle dnerilmemekte-
dir. Bu ilaglar yalnizca insanlarda kullanim igin lisanslidir ve insanlarda ciddi coklu ilaca direngli enfeksiyonlarin
tedavisi igin 'ayrilmis’ olarak kabul edilmelidir. Tim hayvanlarda kullanimi 2023'ten beri Avrupa Birligi'nde ya-
saklanmistir.

Metisilin Direncli Stafilokoklar (MRS)

Yiizlek, superfisiyal ve derin piyoderma igin genel yonetme sekilleri ve tedavi onerileri MRS piyoderma igin de
gegerlidir (Morris ve ark. 2017).

Geviri: Burcu 0ZKOK

135



DAVETLI KONUSMACI OZETLERI - 1 KASIM, CUMA INVITED SPEAKERS ABSTRACTS - NOVEMBER 1st FRIDAY, 2024

Identification and Treatment of Canine Pyoderma:
3 Guidelines and Update

|‘ la Anette LOEFFLER
Royal Veterinary College, University of London, United Kingdom

Bacterial skin infections (pyoderma) are amongst the top four presentations that lead to antimicrobial pre-
scribing in dogs. Guidelines have been published on the diagnosis and treatment of superficial folliculitis (most
common form of pyoderma in the dog)(Hillier et al. 2014) and on methicillin-resistant staphylococcal infections
in dogs (Morris et al. 2017). There are now new guidelines initiated by the International Society for Companion
Animal Infectious Diseases (ISCAID) to help veterinarians with the identification and treatment of canine pyo-
derma of all types (surface pyoderma, superficial pyoderma and deep pyoderma). This classification is most
helpful when choosing appropriate treatment. Surface and superficial pyodermas have been shown to respond
to topical antimicrobial treatment alone; systemic antimicrobials should be reserved for deep pyoderma or for
cases of superficial pyoderma where topical therapy alone has not been effective or is not feasible due to owner
or patient limitations.

To distinguish the different types of pyoderma, lesion types and distribution must be identified. Surface pyo-
dermas are typically exudative and associated with erythema, lichenification and hyperpigmentation while a
combination of papules, pustules and epidermal collarettes is highly suggestive of superficial pyoderma. Deep
pyoderma is characterized by the presence of haemorrhagic crusts, haemopurulent discharge, fistulae / sinus-
es, nodules or ill-defined swelling.

|

SURFACE PYODERMA

DEEP PYODERMA

Acute moist dermatitis 1| o Furunculosis
["I|‘|0‘ spot”) Lrea i Acral lick dermatitis
tert : i
ntertrigo Interdigital nodules

Bacterial overgrowth
\ syndrome Callus pyoderma

Systemic
antibacterial
therapy

Adjunctive topical
treatment as soon as
pain/discomfort allows

Staphylococcus pseudintermedius is the most common bacterial pathogen isolated from all types of canine
pyoderma. It accounts for >90% of superficial pyodermas and approximately 60% of deep pyodermas.

Diagnostic Approach

In addition to a thorough history, physical and skin examination, cytology from affected skin is recommended
in every case of canine pyoderma and strongly recommended every time systemic antimicrobial therapy is con-
sidered. Microscopic examination of skin samples for cells (cytology) can be readily achieved in-house using a
rapid staining kit and a microscope with a bright light source and a x100 lens for 1000-times magnification (eye
pieces typically x10). Samples from staphylococcal pyoderma lesions show intracellular cocci (within neutrophils
or macrophages, with or without some keratinocytes / squames). Given that pyoderma is always secondary to
underlying primary causes, these must be considered, investigated and managed already at the first occurrence.
The most common underlying primary causes, apart from trauma, include ectoparasite infestations (e.qg. fleas;
mites), allergic skin disease (e.g. atopic dermatitis), endocrinopathies (e.g. hypothyroidism; hyperadrenocorti-
cism) and neoplasia (Seckerdieck and Mueller 2018). Bacterial culture and antimicrobial susceptibility testing
(AST) is critical to guide treatment choices for systemic therapy but not to make a diagnosis of pyoderma.
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Surface Pyoderma

In surface pyoderma, bacterial overgrowth (microbial overgrowth if mixed with yeast) occurs in the upper layers
of the epidermis and underlying primary diseases are either of an inflammatory nature themselves (e.g. allergic
skin disease) or lead to inflammation (e.g. friction from skin rubbing against adjacent skin folds). They include
pyotraumatic dermatitis (“acute moist dermatitis, hot spots"), intertrigo and bacterial overgrowth (BOG) syn-
drome. Diagnosis is based on the history, typical skin lesions and their distribution AND on cytology showing
increased numbers of microbes.

Treatment recommendations for surface pyoderma. Topical antimicrobial therapy is the recommended treat-
ment-of-choice for all cases of surface pyoderma. Systemic antimicrobial therapy should be avoided. Com-
bination therapy with topical glucocorticoids or with a short course (5-7 days) of systemic glucocorticoids
or oclacitinib may be helpful in cases of pyotraumatic dermatitis and of intertrigo where an inflammatory or
pruritic primary cause is involved. Where the primary underlying cause cannot be resolved (e.g. skin folds) and
the risk of recurrence remains, antiseptic treatment can be continued proactively on previously affected skin,
potentially life-long.

Superficial Pyoderma

In superficial pyoderma, bacterial infection can affect the epidermis and the hair follicle. Clinical presentations
include superficial bacterial folliculitis (SBF), exfoliative superficial (previously ‘'spreading') pyoderma, impetigo
and mucocutaneous pyoderma. Diagnosis relies on recognition of typical lesions and lesion distribution AND
supportive cytology findings (typically cocci within neutrophils).

Treatment recommendations for superficial pyoderma. Topical antimicrobial therapy as the sole antibacterial
treatment is the recommended treatment-of-choice. For widespread lesions, 2-4% chlorhexidine shampoos (at
least 2-3 times per week, 10-15 minutes contact time) or non-rinse formulations of chlorhexidine have shown
good efficacy. For localized lesions, chlorhexidine wipes, spray or foam once daily can be used. Ensure ade-
quate ectoparasite prophylaxis is in place (avoid spot-on preparations when using frequent shampoo therapy
as efficacy may be reduced). Treatment response should be re-assessed by a veterinarian after 2-3 weeks; if
progress is satisfactory, continue antiseptics until all lesions are resolved and until underlying primary causes
have been identified and corrected.

Systemic antimicrobial therapy for superficial pyoderma should be reserved for cases that have failed to re-
spond to topical therapy alone or if topical therapy is not feasible due to client or patient limitations. Antimi-
crobial susceptibility testing (AST) should be used to guide systemic drug choices whenever possible. If drugs
are selected empirically, only first-choice agents (clindamycin, cefalexin, amoxicillin-clavulanic acid) should be
considered. Two weeks of systemic antimicrobials should be prescribed, together with adjunctive topical anti-
microbial therapy whenever feasible. Treatment response should be assessed by a veterinarian before the end
of the 2-week course to determine whether systemic treatment can be discontinued or whether longer treat-
ment is required. Topical antiseptic treatment can be continued for longer where the primary causes cannot be
resolved, and the risk of recurrence remains.

Deep Pyoderma

Deep pyoderma is characterised by bacterial infection occurring in the dermis and sometimes extending into
the subcutaneous tissue (panniculus). The proximity of bacterial infection to blood vessels (in the dermal lay-
er of the skin) makes deep pyoderma a potentially serious and debilitating disease with an increased risk for
haematogenous spread and progression into septicaemia. Deep pyodermas include either widespread infec-
tion such as in deep folliculitis, furunculosis and cellulitis and post-grooming pyoderma. Or infection is more
localised, secondarily complicating a localised, primary disease process as for example in acral lick dermatitis
(ALD) or with interdigital infected nodules. Diagnosis is by lesion recognition (draining / fistulous tracts, haem-
orrhagic crusts, purple papules, ulceration, or swelling) AND confirmation of a bacterial origin by cytology.
Clipping of long or matted hair may be needed to appreciate lesions. If cytology from the skin surface does not
show bacterial infection (as may happen in e.g. ALD or interdigital infected nodules), samples from deeper tis-
sue should be obtained for cytology or histopathology (and for AST) by biopsy or needle aspiration to confirm
deep pyoderma and inform treatment choices (Shumaker et al. 2008).
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Treatment recommendations for deep pyoderma. Systemic antibacterial therapy, based on AST results is al-
ways indicated. Systemic antimicrobials are best started when laboratory results are available. If there is a high
risk of deterioration or septicaemia, empirical treatment guided by cytology findings can be started immediate-
ly with re-evaluation of drug selection when laboratory results are available. Also, consider pain relief if the dog
is likely to be in pain. First-choice drugs should be considered before second-choice drugs, provided in vitro
testing has confirmed susceptibility.

Three weeks is the recommended minimum treatment duration for systemic antimicrobial therapy in deep
pyoderma. Adjunctive topical antimicrobial therapy is recommended in every case, as soon as the dog is con-
sidered pain-free, aiming to shorten the duration of systemic antimicrobials. Progress should be re-assessed
by a veterinarian after 2 weeks, before the end of the course, to determine if systemic antimicrobials can be
stopped or if the course should be extended. If clinical signs are improving but have not resolved and if cyto-
logical evidence of infection is still present, treatment should be continued with re-evaluation every 2 weeks.
If skin lesions remain or are no longer improving, sampling for cytology is indicated to differentiate ongoing
infection from sterile disease processes; if bacteria are still found on cytology, AST needs to be repeated to
investigate drug-resistance. Systemic antimicrobial therapy can be stopped when skin lesions associated
with deep infection (draining/fistulous tracts, pus, pustules, crusts) have resolved or when clinical progress
has halted (plateaued). It will be rare that more than 6 weeks of appropriate antimicrobial therapy are required
to eliminate the infectious component of the skin lesions. If lesions remain, a different aetiology should be
investigated and treated. There is no evidence to support extending systemic antimicrobial therapy beyond
resolution of clinical signs.

Topical Antimicrobial Therapy

Topical therapy used as sole antimicrobial treatment is the treatment of choice for all cases of surface and su-
perficial pyoderma and should be considered as adjunct therapy in all cases of pyoderma that require systemic
treatment.

Active ingredients suitable for topical antibacterial therapy in staphylococcal pyoderma include antiseptics
(e.g. chlorhexidine, benzoyl peroxide) and topically used antibiotics (e.g. fusidic acid, mupirocin). Antiseptics
should be prioritised over topical antibiotic agents. Product formulations should be tailored to pyoderma type
and dog / owner needs to maximise chances of active ingredients reaching the site of infection for the required
duration, at the correct concentration, and at the necessary frequency. Shampoos have been widely tested and
are well suited for widespread disease; non-rinse preparations (mousses, wipes, sprays, cream, ointments)
may be preferable for more localised lesions (intertrigo, hot spots) and they are less time consuming.

Strategies to improve compliance and outcome can include clipping of long or matted hair coats, removing ex-
cess debris using water and wipes before application of topical products (active ingredients may be inactivated
by organic material), ensuring adequate contact time for shampoo formulations (10-15 minutes prior to rinsing
is currently recommended). Combining different formulations (same or similar active ingredient) may improve
acceptance e.g. replacing shampoos on some days with a non-rinse formulation, distracting dogs from remov-
ing product through play, walks or feeding immediately after treatment.

Systemic Antimicrobial Drugs

Recommended dosages for drugs in the four groups are expected to achieve therapeutic drug concentrations
against S. pseudintermedius in well-perfused dog skin.

“First choice drugs": Good efficacy in canine pyoderma is supported by published clinical trial evidence and
through the approval from regulatory authorities.
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First-choice drugs for canine pyoderma: good, predicted efficacy against most meticillin-susceptible
staphylococci, low risk of adverse effects

Amoxicillin-clavulanic acid 12.5 mg/kg PO q12h
22-25 mg/kg PO q12h

Can increase faecal shedding of
resistant E.coli in dogs during
treatment

Cefalexin, cefadroxil

While evidence for successful
treatment with 5.5 mg/kg q12h
exists; we recommend a higher
dose for a more consistent clinical
response

Clindamycin 11 mg/kg PO gq12h

Lincomycin 22 mg/kg PO q12h May be geographically restricted

PO: by mouth; q12h: twice daily

“Second-choice drugs”: They either have an increased relative risk for the selection of important multidrug-re-
sistant pathogens or an increased risk of adverse events. National legislation may be restricting the use of
fluoroquinolones or third-generation cephalosporins for a dog without prior susceptibility testing.

Examples of Second-choice drugs: only to be considered when bacterial culture and AST results are
available, and when first-choice drugs are not suitable
Cefovecin 8 mg/kg SC + Injectable third-generation cephalosporin
«  Can be repeated after 14 days for staphylococci
Enrofloxacin 5-20 mg/kg PO q24h +  Concentration-dependent drugs
Marbofloxacin 2.75-5.5 mg/kg PO . Aljch_ough the label dose range is wide, a _
24h minimum dose of 10 mg/kg of enrofloxacin and
q of 5.5 mg/kg of marbofloxacin is recommended
for Staphylococcus spp. (Papich et al. 2023)
Pradofloxacin 3-5mg/kg PO q24h «  May not be available / approved for dogs in all
countries
Doxycycline 5mg/kg PO q12hor10 |+ Susceptibility testing specifically for doxycycline
mg/kg PO q24h is advised
Trimethoprim- 15mg/kg PO q12h (or |- Higher risk of adverse reactions (dose-
sulfadiazine or 30 mg/kg q24h) dependent and idiosyncratic), some breeds
-sulfamethoxazole predisposed (e.g. Doberman pinscher)

PO = administered orally; SC = administered by subcutaneous injection; g24h = once daily; q12h =
every 12 hours, twice daily.

“Reserved antimicrobial drugs": Rifampicin, amikacin, gentamicin and chloramphenicol should be reserved for
treating infections caused by multidrug-resistant staphylococci, mainly MRSP, when no other first- or sec-
ond-choice options are appropriate. They are either not authorised or in some countries they are banned from
use in dogs because they are critically important for the treatment of serious infections in human medicine.
Given the importance of reserved drugs consideration of the following five criteria is strongly recommended:

1. AST indicates susceptibility and no other drugs are appropriate.

2. Risks for adverse treatment effects have been evaluated after clinical assessment.
3. Prognosis for resolving the pyoderma is good.

4. Underlying causes are identified, a treatment plan is in place to prevent recurrence.
5. Owners are aware of the risks and need for compliance associated with treatment.
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“Strongly discouraged choices”: The use of linezolid and vancomycin in dogs is strongly discouraged. These
drugs are only licensed for use in humans and should be considered ‘reserved’ for the treatment of serious
multidrug-resistant infections in humans. Their use in all animals has been banned in the European Union
since 2023.

Meticillin-resistant Staphylococci (MRS)

General management concepts and treatment recommendations for surface, superficial, and deep pyoderma
apply also to MRS pyoderma (Morris et al. 2017).
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Kopeklerde Otitis'e Yaklagim

>

~

l Anette LOEFFLER
M Royal Veterinary College, London Universitesi, Birlesik Krallik

Etiyoloji

Otitis externa kulak kepgesini (pinna) ve dis kulak yolunu etkileyen yangili bir siirectir. Bu, kulak kanali ¢evresinin
degismesine ve halihazirda normal olarak bulunan mikroorganizmalarin gogalip mikrobiyal enfeksiyon olustur-
masina neden olan bir dizi olaya sebep olur. Bu patolojik siire¢ stenozis'e (kanal boyutlarinin kiigiilmesi) yol agar
ve fizyolojik epiteliyal migrasyonu siirecine engel teskil eder (kanalda keratin6z debrislerin birikmesine yol agar).

Otitisin olugsmasinda 6zellikle kronik veya niiks eden olgularda (tedavi bitiminden 3 ay sonra niiks edenlerde)
genellikle birden fazla faktor etkindir. Mikrobiyal enfeksiyon (sekonder olarak) genelde ilk fark edilen ve tedavi
edilendir ancak primer, predispoze ve devam ettirici nedenlerle basa cikamamak da basarili bir sonug elde et-
mek icin esit derecede onemlidir.

Primer etkenler dogrudan otitis'e, ya da tek basina otitis externa'ya neden olabilir. Cim tohumlari, parazitler gibi
kolayca tedavi edilebilecek basit seylerden, tedavi edilmesi zor olan kronik alerjik hastaliklar'a kadar (en yaygin
olarak) degisiklik gosterebilirler. Basarih bir tedavi kiirli veya otitis'in uzun siireli etkin kontroli igin primer ne-
denler bulunmali ve kontrol altina alinmaldir.

Primer nedenler Onleme veya tedavi igin segenekler
Allerjik deri hastaliklar (atopik dermatitis, gida Allerjenin uzaklastirilmasi ya da anti-
allerjisi, kontakt dermatitis) enflamatuvar tedavi

Ektoparazitler (kulak akarlari, Demodex spp.) Akarasidal tedavi

Yabanci cisim (6rn. Gim tohumlari) Uzaklastiriimasi

Obstriiktif kitle lezyonu (polip, tiimér) Cerrahi

Keratinizasyon bozukluklari, endokrinopatiler Erken teshis ve spesifik tedavi

Yanginin sekonder nedenleri halihazirda anomaliler goriilen kulak kanalinda enfeksiyona neden olan faktorleri
icerir. Stafilokoklar (S. pseudintermedius), Malassezia pachydermatis ve Pseudomonas aeruginosa kopekler-
de en sik karsilasilan t¢ kulak patojenidir. Fazla temizlikten gelen yangi ve ilag yan etkileri de ayni zamanda
sekonder neden olarak gordlir (Miller ve ark. 2013). Stafilokoklar ve Malassezia mayalari normal deri ve kulak
mikrobiyatasinin bilesenleri olmasina ragmen, Pseudomonas saglikli kulakta bulunmaz; 6zellikle nemli bolgeler
olmak lizere cevrede her yerdedir ve 6rn. fazla temizligin neden oldugu niiks enfeksiyonlar gibi primer hasardan
sonra kulak kanalini isgal eder.

Predispoze faktorler genelde otitis'e neden olan ancak nadiren tek basina otitis externa'yi tetikleyen nedenlerdir.
Anatomik veya konformasyonel 6zellikleri (pendiiloz — sarkik kulak kepgesi, tiiyll kulak kanali, Sharpei'lerdeki
gibi dar kulak kanal, Amerikan Cocker'lardaki gibi serumenli bez yogunlugu) ve yasam tarziyla ilgili faktorleri
(ylizme kaynakli asirt nem, fazla temizlik, tily gekimi vb) igerir. Konformasyon igin tGireme kontroli disinda gok
bir sey yapilamamasina ragmen, yasam tarziyla ilgili degisiklikler 6nerilmektedir.

Devam ettirici faktorler kulak kanalinda kronik patolojiden dolayi olusurlar (epidermal ve glandiiler hiperplazi,
kalinlagsma, stenoz, fibrozis ve mineralizasyon). Bu degisiklikler topikal ilag tedavisi enfeksiyonu basariyla teda-
vi etse de hastaligin iyilesmesini engelleyebilir. Nihayetinde kulak zarinin rupturuna ve otitis media olusumuna
neden olabilirler.

Muayene ve Diagnostik Testler

Otitis externa'ya yaklasim full kapsamli bir klinik muayene, dogrudan kulakla iliskili yapilarin (kulak kepgesi,
kanallarin girigleri) ve derinin diger kisimlarinin inspeksiyonunu kapsar. Kulak kanallari otoskopik muayeneden
once palpe edilmelidir (1sik kaynaginin parlak, otoskopun pillerinin yeni oldugundan emin olun). Sitolojik mua-
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yene igin ornekler alinmalidir. Bu muayene bulgularinin birlestirilmesi etiyolojik taninin olusturulmasina, tedavi
seceneklerinin belirlenmesine ve prognozun goriilmesine olanak saglayacaktir. EGer kulakta lezyon gériilen
kopekte ayni zamanda patilerde ve g6z kenarinda eritem ve kasinti da varsa primer neden olarak atopik derma-
titis duistindilebilir. Eger tek tarafa dogru bas sallama goriilliyorsa, muhtemelen otitis media vardir. Eger devamli
agri, Ulserler veya asiri hemoprulent / yesil akinti gézlenirse, Pseudomonas aeruginosa'dan siiphelenilmelidir.

Kulak zarlarinin goriilmesi képeklerde kulak kanallari uzun oldugundan problemlidir. Bir ¢alismada, normal
kulaklarin yaklasik %75'inde timpanik membran otoskopi ile agik¢a goriilebilirken, otitis eksternali kulaklarin
sadece dortte birinden biraz fazlasinda bu durumun s6z konusu oldugu goriilmistiir; anestezi altinda yangili
kulaklarin sadece yaklasik %30'unda tatmin edici bir goriintii elde edilebilmektedir.

Kronik veya tekrarlayan kopek otitis'lerinde, hastaliktaki daha derin yapilari degerlendirmek ve otitis externa
ve media'nin ayrimini yapmak énemlidir. Otitis media'dan siliphelendiren klinik bulgular temporo-mandibular
eklemin agilig bolgesinde agri, timpanik bullanin etrafindaki dokularda 6dem veya yangi, ya da Horner's sendro-
mudur. Otoskopide, timpanik membran opak, beyazimsi, bazen konveks (siskin) veya rupture olmus goriilebilir.
Diagnostik goriintiileme (radyografi, bilgisayarli tomografi (BT), ve manyetik rezonans goriintiileme (MRI)) orta
kulaktaki patolojiyi ve yer kaplayan kiitleleri (kontrast madde ile) tespit etmek adina oldukga degerlidir ancak
maddi ve kaynak olarak erigilemeyebilir. Kronik otitis olgularinda goriintiileme eger miimkiin degilse, otitis me-
dia'h kulaklarin %73'iinde timpanik membranin saglam oldugunu bildiren bir calismaya dayanarak otitis media
varhigini kabul etmek en iyi segenek olabilir (Little ve ark.1991). Gériintiilemede orta kulaga ilerledigi tespit
edilirse, kronik degisikliklerin geri dondiiriilebilmesi veya en azindan iyilestirilebilmesi kosuluyla medikal teda-
vi hala sasirtici diizeyde basaril olabilir. Orta kulak iltihabina ragmen, eger kulak zari mevcutsa, miringotomi
(kticlik bir kateter kullanilarak kulak zarinin gizilmesi) — video otoskopi rehberliginde — bulladan 6rnek alimi ve
yikama, ayni zamanda iyilesme sansini artirma igin gerekebilir (Cole ve Nuttal 2021).

Tani

Otitis externa'nin tanisi kafa sallama, kasima, eritem, akinti gibi klinik bulgular ve otoskopla yangil kulak kana-
linin tespitiyle konur. Ek olarak, kulak siiriintlisii preparatlarinin sitolojisi her vakada bakilmalidir. Bu notrofillerle
intraseliiler bakterilerin (kok veya rod/basil) veya yiiksek miktardaki mayalarin (Malassezia spp.) varligini agiga
cikararak mikrobiyal enfeksiyonu dogrulayacaktir (n6trofil olmadan goriilen az miktardaki mikrop normal kulak
kanalinda goriilebilir). Bakteriyel kiiltiir ve antibiyotik duyarllik testi (adt) tedavi segeneklerini belirlemek adina
genellikle gerekli degildir. Duyarlilik testinden gelen laboratuvar sonuclari sadece sistemik antibiyotik tedavisine
uygulanabilir, topikal tedaviye degil. Yine de, kiiltiir icin gonderilen siiriintli 6rnegi Pseudomonas spp. Varlhigini
gosterir; bu da goriintiileme ve yikama prosediirlerini baslatabilir ve muhtemelen genel prognozu kétilestirebilir.

Tedavi

Topikal antibiyotik tedavisi hemen hemen biitlin otitis externa vakalarinda onerilen tedavidir. Coklu antibiyotik
— glukokortikoid kombinasyonlari iceren kulak damlalari uygundur ve tiim kdpeklerde kullanilabilir. Tiim lisansli
kulak damlasi preparatlan antibakteriyel ve antifungal aktif icerikleri, ayni zamanda glukokortikoidleri igerir.
Ustelik, cogu Gram pozitif, Gram negatif ve maya enfeksiyonlarindan kaynaklanan enfeksiyonlar gibi genis en-
dikasyonlar icin lisanshdir ve "hepsinden her seyi yapmasi beklenebilir”. Yine de, her kulak damlasinin bireysel
bilesenleri farklilik gosterir ve buna gore secim yapilabilir, rnegin baskin patojene (sitolojide goriilen bakteri
veya mantarlar), genis spektrumlu antibiyotiklerden kaginmaya, beklenen duyarliliga (her ne kadar topikal te-
davide daha az kritik olsa da), uygulama gereksinimlerine (glinde iki kez veya her 28 giinde bir) veya glukokor-
tikoid tliriine odaklanilabilir.

Kulak siiriintiisi sitolojisi (100'liik biytitmeli bir lens, immersiyon yagdi ve DiffQuick gibi bir hizli boya kiti ile kli-
nik ortaminda bakilabilir) her otitis vakasinda siddetle onerilir. Stafilokokal enfeksiyonlar igin (koklar sitolojide
baskin goriindir) fusidik asit cogunlukla iyi bir segenektir; ¢clinkii genis spektrumludur ve anti-stafilokokal etkisi
mevcuttur. Komplike olmayan Malassezia maya enfeksiyonlari igin, nystatin, terbinafin ve -azoller (mikonazol,
klotrimazol) gibi antifungallerin hepsinin etkili olmasi beklenir. Nistatin ve mikonazol igeren kulak damlalarinin
bir calismada 60 képekteki maya enfeksiyonlarinin tiim tiirlerini 5-8 glinde gegirdigi gosterilmistir (McKellar ve
ark. 1990). Maya otitisinde, segimler bu nedenle kombinasyon (riiniinde bulunan diger bilesenlerden kaginma-
ya dayandirilabilir; 6rnegin, florokinolon igceren veya gentamisin iceren damlalar, bu yiiksek etkili antibakteriyel
ajanlarin gerekli oldugu enfeksiyonlar i¢in saklanabilir. Pseudomonas enfeksiyonlari i¢in, kulak zarinin delinme
riskinin artmasi nedeniyle ¢oklu ilag kulak damlalari biiyiik bir dikkatle segilmelidir. Orta kulakta tuzlu su disinda
hicbir seyin glivenliligi garanti edilemezken hasta oykiisi, klinik muayene ve otoskopi bilgilerinin birlestirilmesi
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ve kulak zarinin delindigi durumlarda tuzlu su icinde daha giivenli enjekte edilebilir antibiyotiklerin etiket disi
kullaniminin diigtiniilmesiyle norolojik belirtilerin ortaya gikma riskleri en aza indirilebilir (Barner & Foster 2017).

Riskler ve Kontraendikasyonlar

Ruhsatlandinimis kulak damlalarinin dis kulak kanallarinda kullanimi ruhsatlandirma siirecinin bir pargasi olarak
kabul edilirken, hicbir kulak damlasinin orta kulakta kullanilma izni yoktur. Bu nedenle kontranendikasyonlar veya
riskler kulak zarinin saglam goriinmedigi durumlarda her kulak damlasi igin mevcuttur. Norolojik yetmezlikler go-
rildtiglinde topikal tedaviden kaginilmasi ve tedavinin herhangi bir kisminda isitme veya vestibiler disfonksiyon
saptanirsa biitiin damlalarin kesilmesi gerektigi anlasilabilir. Yine de, bazi vakalarda, bir risk degerlendirmesi ya-
pilirsa ve kulak zarinin delinme riskinin az oldugu saptanirsa; kulak zarinin saglam olup olmadigi tespit edilmeden
kulak damlasi kullanimina karar verilebilir. Bilgilendirilmis hasta sahibinin onayi alinmali ve belgelenmelidir.

Kulak Temizligi

Saglikh kulak kanallari yeni deri hiicreleri, kulak kanallarini kaplayan deri ylizeyine pullarin epidermal migras-
yonu ve bu hiicrelerin temizligi (serumindz bezlerden iiretilen serumenle birlikte) arasinda bir denge saglar. Bu
debris devamli olarak disariya dogru temizlenir ve timpanik membrandan uzaklasarak agik bir kanal saglar. Bu
"kendi kendini temizleyen mekanizma” otitis varliginda sekteye ugrar ve asiri kil varhginda engellenebilir. Bu
sebeple hastalik esnasinda kulak temizligi bu dogal temizlik mekanizmasinin yerine gegmelidir ve dogal denge
yeniden saglanincaya kadar enfeksiyon bitiminden sonra birkag ay boyunca devam edilmelidir (Paterson 2016,
Nuttal and Cole 2004). Yine de, asiri kulak temizligi veya irritan temizlik Girlinleri bazen zararli olabilir, bu sebeple
siirecin yakin takibi gereklidir.

Mikrobiyal Enfeksiyonlar lyilestikten Sonra...

... altta yatan nedenleri kontrol altina almak ve niiksleri nlemek adina tedaviye ihtiyag vardir. Tekrarlayan kopek
otitislerinde atopik dermatit'in en sik goriilen primer neden oldugu diisiiniildiigiinde, anti-enflamatuvar ilaglar
en etkili 6nleyici miidahale olacaktir. Baslangigta kronik patolojik degisikliklerin remisyonu olarak giinliik, sonra
niisklerin proaktif bicimde onlenmesi igin 6rn. Haftada 2-3 kez gesitli topikal glukokortikoid preparatlari kulla-
nilabilir (Nuttall 2023).

Hasta Sahibinin Bilinglendirilmesi

Otitis hasta sahiplerinin goziinde biiyiik 6l¢lide “kafatasinin iginde gergeklesen goriinmez bir olay” oldugundan,
kopek ve insan kulak kanallari arasindaki temel anatomik farkhhklar (insan kulak kanal kdpeklere kiyasla ¢cok
daha kisadir) hakkinda onlar bilinglendirmek genelde faydaldir. Bu sekilde otitisin tekrarlama egilimini anla-
malari, ileri tetkik yontemleri hakkinda isteklerinin artmasi, ayni zamanda kisa ve uzun vadede dogru tedavinin
uygulanmasinin kolaylasmasi saglanabilir. Hasta sahiplerinin ayriyetten mikrobiyal enfeksiyonu tedavi etmenin
isin kolay kismi oldugunun ancak niiksleri 6nleyebilmek adina baslangigta otitise sebep olan biitiin es zamanli
faktorleri (predispoze, devam ettiren ve primer etkenler) teshis ve tedavi etmenin gerekli oldugunun, ve hatta
daha genis kapsamli bir yonetim plani olmadigi siirece klinik ve sitolojik tedavinin yalnizca kisa 6miirlii olabile-
ceginin farkinda olmalari gerekir.

Son Mesajlar

Cogu kronik veya tekrarlayan otitis vakalari altta yatan bagka bir hastaliga bagh gelisir. Kopeklerde kronik oti-
tisin yaygin nedenleri arasinda yetersiz kulak temizligi, otitis media veya kronik patolojik degisikliklerin teshis
ve tedavisinde basarisizlik ve de otitisin primer nedenlerini teghis ve tedavide yetersizlik bulunur. Biitlin primer,
predispoze ve devam ettirici nedenlerin hepsini teshis etmek elzemdir; ve tedavinin asil amaclari ilk olarak en-
feksiyonu elimine edip kronik degisiklikleri geri gevirmek ve uzun vadede kulaklarin temiz kalmasi ve dengeli
bir mikroiklim olugsmasinin saglanmasidir. Gogu kopekte, bunlar diizenli kulak temizligini, topikal glukokortikoid
tedavisini ve primer faktorlerin yonetimini igerir. Coklu ilag iceren birgok kulak damlasi preparati ulasilabilirdir
ve kulak enfeksiyonlarinin mikrobiyal kisminin tedavisi genelde mimkiindiir. Otitis media gelisimi ve biofilm
olusumu tedaviyi karmasiklastirabilir ancak kopekte otitis olusumuna katki saglayan predispoze, devam ettirici
ve primer nedenleri tespit etmek niiksleri dnlemek agisindan elzemdir. Hedef patojenleri tespit adina laboratu-
var ortaminda bakilan sitoloji (veya kiiltiir) iyi tedavi segeneklerine destek olmak igin en etkili testtir.

Geviri: Burcu 0ZKOK
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Approach to Otitis in the Dog

X
g l Anette LOEFFLER
m Royal Veterinary College, University of London, United Kingdom
Aetiology

Otitis externa is defined as an inflammatory process that affects the pinna and the external ear canal. This
produces a cascade of events which change the environment within the ear canal so that the normal colonizing
micro-organisms can proliferate and cause microbial infection. This pathological process leads to stenosis
(reduction of the dimensions of the canal) and presents an obstacle to the physiological epithelial migration
process (leading to the accumulation of keratinous debris in the canal).

More than one factor is typically present for the development of otitis, particularly in chronic or recurrent cases
(those recurring within three months after complete resolution). Microbial infection (secondary cause) is often
recognized first and treated initially but failure in dealing with primary, predisposing and perpetuating causes is
equally important for a successful outcome.

Primary causes directly induce otitis or are able, alone, to cause otitis externa. They range from simple things
that can be easily removed such as grass seeds or parasites to chronic allergic disease (most common) that
are difficult to manage. For the best chance of successful cur or long-term control of otitis, primary causes
must be identified and controlled.

Primary causes Options for prevention or treatment
Allergic skin disease (atopic dermatitis, food Allergen avoidance or anti-inflammatory
allergy, contact reaction) medication

Ectoparasites (ear mites, Demodex spp.) Acaricidal treatment

Foreign body (e.g. grass seed) Remove

Obstructive mass lesion (polyp, tumour) Surgery

Keratinisation disorders, endocrinopathies Early diagnosis and specific therapy

Secondary causes of inflammation include factors which cause infection in an ear canal that already has ab-
normalities. Staphylococci (S. pseudintermedius), Malassezia pachydermatis and Pseudomonas aeruginosa
are the three most commonly encountered ear pathogens in dogs. Inflammation from overcleaning and ad-
verse reactions to drugs are also recognized as secondary factors (Miller et al. 2013). While staphylococci
and Malassezia yeasts are components of the normal skin and ear microbiota, Pseudomonas is not found in
healthy ears; it is ubiquitous in the environment, typically in moist areas, and invades ear canals usually after
prior damage e.g. from recurrent infection or over-cleaning.

Predisposing factors are those that make otitis more likely but rarely trigger otitis by themselves. They include
anatomical or conformational characteristics (pendulous pinnae, hairy ear canals, narrow canals e.g. in Shar
Peis, ceruminous gland density e.g. in American cocker spaniels) and lifestyle-related factors (excessive mois-
ture from swimming, overcleaning, hair plucking etc.). While there is little that can be done about conformation
other than breeding, lifestyle changes can be recommended.

Perpetuating factors are those that develop from chronic pathology in the ear canals (epidermal and glandular
hyperplasia, thickening, stenosis, fibrosis and mineralization). These changes can hinder resolution of disease
even when topical medication eliminates microbial infection successfully. They can eventually lead to rupture
of the tympanic membrane and otitis media.
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Examination And Diagnostic Tests

The approach to otitis externa requires a full clinical examination, a thorough inspection of the ear-related
structures (pinnae, entrance to canals) and other areas of skin. The ear canals should be palpated from the
outside before otoscopic examination (ensure light source is bright, new batteries for handheld otoscopes).
Samples should be taken for cytologic examination. The results from these examinations combined will allow
formulation of an aetiological diagnosis, guide management decisions and allow a prognosis. If ear disease
is seen in dogs that also show erythema and pruritus on e.g. the paws and around the eyes, atopic dermatitis
may be suspected as the primary trigger. If there is a head tilt to one side, otitis media is probably present. If
severe pain, ulcers or excessive haemopurulent or green discharge are found, Pseudomonas aeruginosa should
be suspected.

Visualisation of ear drums is problematic due to the long canals of dogs. In one study, the tympanic membrane
was clearly visible on otoscopy in about 75% of normal ears but only in just over a quarter of ears with otitis
externa; a satisfactory view could be expected in only about 30% of inflamed ears under anaesthesia. Pre-treat-
ment using glucocorticoids (e.g. prednisolone at 0.5-1mg/kg for 10-14 days (or ciclosporin) may be needed in
chronic cases to reduce stenosis prior to diagnostic procedures under anaesthesia.

With chronic or recurrent canine otitis, it is important to assess the deeper structures involved in disease and
differentiate between otitis externa and otitis media. Clinical signs suggestive of otitis media include pain on
opening of the temporo-mandibular joint, oedema or inflammation of tissues around the typmpanic bulla, or
Horner's syndrome. On otoscopy, the tympanic membrane may appear opaque, whitish, sometimes convex
(bulging) or ruptured. Diagnostic imaging (radiography, computed tomography (CT) and magnetic resonance
imaging (MRI)) is extremely valuable for identifying middle ear pathology and space-occupying masses (with
contrast enhancement) but may be limited by finances or resources. If imaging is not feasible in cases of
chronic otitis, assuming that otitis media is present may be best based on a study reporting that the tympanic
membrane was intact in 73% of ears with otitis media (Little et al. 1991). Where imaging has confirmed middle
ear involvement, medical management can still be surprisingly successful, provided chronic changes can still
be reversed or at least improved. If an ear drum is seen intact despite middle ear disease, a myringotomy (per-
foration of the ear drum using a small catheter) — guided by video-otoscopy- may be needed to sample and
flush the bulla and increase chances of recovery (Cole and Nuttall 2021).

Diagnosis

The diagnosis of otitis externa relies on the clinical signs such as head shaking, scratching, erythema, dis-
charge and the identification of an inflamed ear canal on otoscopy. In addition, cytology of ear smear prepa-
rations should be done in every case. This will reveal the presence of neutrophils with intracellular bacteria
(cocci or rods/bacilli) or high numbers of yeasts (Malassezia spp). to confirm microbial infection (a small num-
ber of microbes without neutrophils can be seen in normal ear canals). A bacterial culture and antimicrobial
susceptibility (BC/AST) testing is not generally needed to guide treatment choices. Laboratory test results for
susceptibility testing will only apply to systemic antimicrobial treatment and are not applicable for topical ther-
apy. However, a swab submitted for culture can confirm the presence of Pseudomonas spp. which may initiate
imaging and ear flush procedures and likely worsen the overall prognosis.

Treatment

Topical antimicrobial therapy is the recommended treatment of choice for almost all cases of otitis exter-
na. Multiple antibiotic-glucocorticoid combination ear drops are available and licensed for use in dogs. All
licensed ear drop preparations contain antibacterial and antifungal active ingredients and a glucocorticoid.
Furthermore, most are licensed for broad indications such as infections due to Gram-positive, Gram-negative
and yeast infections and “they might all be expected to do everything". However, the individual components of
each ear drop vary and informed decisions can be made, e.g. focussing on the predominant pathogen (bacteria
or fungi seen on cytology), or on avoiding broad-spectrum antimicrobials, or on the expected susceptibility
(although less critical with topical treatment) or on application requirements (twice daily vs. every 28 days) or
type of glucocorticoid.

Cytology of ear smears (can be done in-house using a x100 oil immersion lens and a rapid stain such as Dif-
fQuick) is strongly recommended for every case of otitis. For staphylococcal infections (cocci dominate on
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cytology) fusidic acid is often a good choice due to its narrow-spectrum, anti-staphylococcal effect. For un-
complicated Malassezia yeast infections, the antifungal agents nystatin, terbinafine and -azoles (miconazole,
clotrimazole) are all expected to be effective. For nystatin and miconazole containing drops a study has shown
to eliminate yeast species from 60 dogs with otitis externa in 5-8 days (McKellar et al. 1990). In yeast otitis,
choices can therefore be based around avoiding other ingredients contained in the combination product, e.g.
reserving fluoroquinolone-containing or gentamicin-containing drops for infections where those highly potent
antibacterial agents are needed. For Pseudomonas infections, multipharma ear drops should be chosen with
great care given the increased risk of perforated ear drums. While safety in the middle ear cannot be guaranteed
for anything other than saline, risks of inducing neurological signs can be minimised by combining information
on the history, clinical examination and otoscopy and considering off-label use of safer injectable antimicrobi-
als in saline for cases where ear drums are seen to be perforated (Barnard & Foster 2017).

Cautions and Contraindications

While the safety of licensed ear drop preparations in the external ear canals will be assessed as part of the li-
censing process, no ear drop preparation is authorised for use in the middle ear. Contraindications or cautions
therefore apply for all ear drops when intact ear drums have not been seen. It is intuitive that topical treatment
should be avoided when neurological deficits are present and that all drops should be stopped if hearing or
vestibular dysfunction is noted during the course of treatment. However, in some cases, if a risk assessment
is made and the risk of perforated ear drum is considered low, an argument can be made for using an ear drop
without having confirmed an intact ear drum. Informed owner consent should be obtained and documented.

Ear Cleaning

Healthy ear canals maintain a balance between production of new skin cells, epidermal migration of squames
to the skin surface lining ear canals and clearance of those cells (together with cerumen produced by cerumi-
nous glands). This debris is continuously cleared outwards, away from the tympanic membrane which ensures
a patent canal. This “self-cleaning mechanism” is disrupted when otitis occurs and may be hindered by exces-
sive hair. Ear cleaning is therefore recommended to replace the natural cleaning process during disease and for
a few months after infection has resolved until the normal balance has been restored (Paterson 2016, Nuttal
and Cole 2004). However, overzealous cleaning or irritating cleaning products may sometimes be harmful so
that close monitoring of progress is needed.

After Microbial Infections Have Resolved....

....treatment needs to be in place to control underlying factors and prevent recurrences. With atopic dermatitis
as the most common primary factor in canine recurrent otitis, anti-inflammatory medication will be the most
effective preventative intervention. Various topical preparations of glucocorticoids can be used (Nuttall 2023),
initially daily to remission of chronic pathological changes, then e.qg. 2-3 times per week as proactive prevention
of recurrences.

Owner Awareness

Since otitis occurs largely “invisible” to owners within the skull, it is often helpful to make them aware of the
main anatomical differences between dog and human ear canals (human ear canals being very short com-
pared to the dog's). This will hopefully improve their understanding of the tendency for otitis to recur, increase
enthusiasm for further diagnostic investigations and facilitate correct treatment application in the short and
long-term. Owners also need to be aware that resolving microbial infection is usually the easy part but that
identification and management of all concurrent factors that led to otitis in the first place is needed to prevent
recurrences (predisposing, perpetuating and primary) and that even clinical and cytological cure may only be
short-lived unless a plan is in place for the wider management.

Take-Home Messages

Most chronic or relapsing otitis cases are due to a chronic underlying disease. Common reasons for chronic
otitis in dogs include inadequate ear cleaning, failure to identify and treat otitis media or chronic pathological
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changes, and the failure to identify and control the primary causes of otitis. It is essential to diagnose all pri-
mary, predisposing and perpetuating factors and the key goals of treatment are to initially eliminate infection
and reverse chronic pathological changes and long-term to maintain clean ears and provide a balanced mi-
croclimate. In many dogs, this may include regular cleaning and topical glucocorticoid proactive therapy and
management of primary factors. An wide range of multipharma-ear drop preparations is available and resolv-
ing the microbial part of ear infections is usually possible. Involvement of otitis media and biofilm may compli-
cate treatment but addressing the predisposing, perpetuating and primary factors that are contributing to the
dog's otitis presentation is critical to prevent recurrences. Recognising the target pathogens with the help of
in-house cytology (or culture) is the most valuable test to support good treatment choices.
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Kanath Ultrasonu: Etkin Diyagnoz Ornekleri

Petra SCHNITZER
=i DVM, Med Vet, GPCert, ACEPM Diplomati

Ultrason neredeyse biitiin klinik ve klinisyenler igin tani ekipmanidir. Ultrasonografi hem non-profesyonel he-
kimler tarafindan hizh tani icin, 6rnegin piyometra gibi patolojileri ekarte etmek, hem de bu konuda uzman
veteriner hekimler tarafindan taniyi hizlandirmak igin kullanmaktayiz. Kuslarda da ayni sekilde kullanmaktayiz.
Distosiyi bobrek veya karaciger hastaligindan ayirmal miyiz? Rontgende kolaylikla ayirt edilebilen, kalsifiye
olmus yumurtal distosiye her zaman rastlaniimayabilir. Distosi oldugundan siiphe ettigimiz ya da rontgen ile
distosili oldugunu gordiigiimiiz vakalarda yine de kalsifiye olmamis, sadece tomografi ile varliginin saptanabi-
len ya da radyopak goriinti veren gidalarin yumusak kabuklu yumurtanin da varliginin teshisi basit ve hizli bir
sekilde ultrason tarafindan gergeklestirilebilir oldugu bu anlatimda tartisilacaktir.

Kuslarda ultrason kullanimi ile ilgili sinirlamalar mevcuttur. Beden boyuutu ve anatomileri ultrasonun bedenle-
rinden gecisi zorlamaktadir. Ek olarak kuslarin hava keslerinden dolayi organlara dorsal ve lateral yaklagiminin
zor olmasinin yaninda ventralden yaklasimi engelleyen genis ve olduk¢a uzun bir sternum sahip olmalari kal-
bin, gastrointestinal sistemin ve trogenial sistremin lateralden goriinmesini engellemektedir. Hava keselerinin
hacminde sekillenen herhangi bir azalma ultrason ile taniy1 kolaylastirmaktadir. Bu nedenle paradoksal olarak
patolojik vakal bir kusa yapilan ultrasonografi saglkli bir kusa yapilan ultrasonografiden daha kolaydir.

Ekipman

Genel olarak konusursak, bir ameliyathanede veya evcil hayvan kliniginde bulunan ultrason ekipmani kuslar igin
de faydalidir. Bazi eski ekipmanlar ( 6rnegin 10-15 senden daha eski olanlar) kuslarda kullaniimaya ¢ok uygun
olmayabilirler. Ancak, cesitli organlarin kii¢iik boyutlarinin belirli spesifik 6zellikler gerektirdigini unutmamak
onemlidir.

iki kilograma kadar olan kuslar igin ihtiyacimiz olan ultrason:

+ Derin olmayan alan prop (mikro-konveks)
* Prop frekansi 7-18 MHz olmali (mikro-konveks veya linear)
+ Ultrason video kaydedebilecek nitelikte olmali

Kicik proplar kusla tamamen temas ettigi igin daha kaliteli goriintii alanilabilir.Yiiksek frekansli proplar ayni
zamanda gevre dokularin daha ayrintili gériinmesini saglarlar hastalarimizda derinlik gogunlukla 6 santimi geg-
mez.Yiiksek frekans bize daha kaliteli goriintii verse de derinligin azalmasina neden olur. Ultrasonlar kiigiik bir
genlige sahiptir ve bu nedenle probdan sadece birkag santimetre uzaktaki dokular tarafindan gok fazla yan-
sitihr. Durumu kritik olan hastalarda ultrason cihazinin kayit yapabiliyor olmasi muayenin hizli olma avantaj
saglar. Kalbi 300'den daha fazla atan hastalar igin resim resim goriintiiniin degerlerlendirmesini ve dlgtimler
yapabilmeyi saglar. Power doppler ve renkli doppler fonksiyonlari videolarimizdaki kare hizini yavaslatir.

Hastanin Hazirlanmasi ve Pozisyonlandiriimasi

Hasta muayene 6ncesinde a¢ birakilmalidir. Bu sekilde tamamen dolu gastrointestinal sistemin goriintiyi boz-
masinin oniine gegilmis olur. Hasta hayvan genellikle yemek yiyemez bu nedenle problem yaratacak bir kriter
degildir. Ancak, bir tedavinin kontrolii veya dogrulanmasi ise yirtici kuslarda gereken orug, tiire bagli olarak 8-48
saat arasinda degisirken, psittaciformes'te 2-3 saatlik bir orug yeterlidir.

Ultrasonik goriintiileme igin genellikle anesteziye gereksinim yoktur. Ancak her hasta ayri olarak degerlen-
dirilmelidir. Eger ultrasonografi kalp i¢in uygulanacaksa yani elektrokardiyografi gibi anestezinin kan akisini
degistirebilecegi hatirlanmalidir..

Ornegin; hasta ¢ok stresli bir hayvan ise i¢ organlarin goriintiisii almak zor olacaktir. Abdominal kaslarinin yiiksek
tonusu nedeniyle gazin bagirsaklara dogru hareket edememesi nedeniyle net bir gériintii elde edilemeyecektir.
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Kalp sternumun altinda pozisyonlanmistir dolayisiyla abdomene basing uygulanarak goriintiilenebilir.

Avantajlan Dezavantajlari
Muayene boyunca stresin azalmasi Muayene boyunca anestezi riski
Azalmis kas tonusu Degismis hemodinamik 6zellikler

Daha kolaylastirilmis erisim Anestezi riskinden dolayl muayenenin kisa

tutulmasi

Hasta dorsal dekubitus, lateral dekubitus ya da dikey bir sekilde konumlandirilabilir. Hastada siiphe edilen kar-
diyovaskiiler ya da solunum sistemi ile ilgili bir problem varsa dorsal pozisyonlandirma yapilmamalidir.

Hayvana pozisyon verildiginde iki pencereden incelenebilir. Ventral pencere sternumun kaudaline yerlestirilen
propla goriintiilenirken, lateral pencere ise probun diz ekleminin kranialine yerlestirilir.

A. Ventromedian yénden ultrason muayenesi B. Parasternal/lateral yonden ultrason muayenesi

e L

Lung Proventriculus  Gonad

Ultrasonografik inceleme subjektiftir. Kisith refe-
rans verileri, tlr ¢esitliligi gibi nedenlerden dolay!
anlamli istatistiki verilerin elde edilmesini giic-
lestirmektedir. Ultrasonografik dederlendirme-
nin her zaman ayni yolla yapilmasinin 6nerilmesi
de bu ylizdendir.

Intestines: + Ka raCiger

Ventriculus

+ Kalp
+ Gastrointestinal sistem

Splean
Sternum

+ Urogenital sistem
*+ Sonrasinda yeniden basla

Beam plana Beam plane
{vertical oriantation) (horizontal orientation)

Resim Speer’s: Terapia corrente in medicina e chirurgia aviaria 2016

Karaciger: Ventral pencereden inceleme yapilir. Kranial pencereden transversal
olarak incelenir.

Kalp: Karaciger icin kullanilan pencerelerin hepsi kalp i¢in de kullanilir.ilk 6nce ho-
rizontal sonra vertikal. Daha biiyiik kuslarda parasternal/lateral pencereden bakilir.
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Gastrointestinal Sistem: Ventral bakis hem bagirsaklar hem de tashgi gorlintiilemede tercih edilir. Proventrikiilii
iyl gormek igin, proventrikiliin kesildigi parasternal erigsim en iyisidir. Ventrikiliin ayirt edilmesi kolaydir. Kas
sistemi hipoekojenik goriniir.

Urogenital Sistem: Gonadlari ve bébrekleri gériintiilemek igin ventral pencere en uygunudur. Hayvanin biiyiiklii-
giline ve probun biyikligline bagli olarak kloakadan da girilerek muayene yapilabilir. Ayni zamanda kloakadan
da giris yapilabilmektedir. Bébreklerde bir problem yoksa ¢evre dokularla ayni ekojeniteye sahip oldugu igin
goriintiilemek ultrasonda zordur. Gonadlarin goriiniimii gelisimindeki asamaya baghdir. Folikilleri goriintiile-
yebilmek igin kuslarin liremesi gerekir veya testisin biiylitiilmesi gerekir, aksi takdirde gonadlari bébreklerden
ayirt edilemez.

Diger Goriintiileme Olasiliklari

Kursak ayrica, probu dogrudan sternumun kraniyal tizerine, ventromediyal olarak yerlestirilerek ultrasonik ola-
rak da incelenebilir. Tiroid bezinin mukozal yapisina benzer dokularda goriintiileme igin tirod ile prob arasina
dolgu yerlestirmek goriintii ahmini kolaylastiracaktir. Bu hile g6zii muayene ederken de kullanilabilir.

Biyopsi

Ultrason organlarin iginden biyospi alabilmek i¢in kullanilan ilk tercihtir. Bu sekilde stiphe edilen alanin goriin-
tiisli daha da kesinlesecektir.

Komplikasyonlar

Tipki memelilerde oldugu gibi karacigerden biyopsi yapilacak kuslar igin pihtilagsma durumu degerlendirilmelidir.
Ozellikler kardiyovaskiiler hastaliga sahip hayvanlarda soka girme ve hastaligin dekompenzasyonu gelisebilir.

Kontrast Mediyumlu Ultrason

Kanatlilarda kullanilan kontrast mediyumu sudur. Su oral yoldan ya da direk kloakadan verilerek goriindrlik art-
tirthir (20ml/kg).Kalp ve dolasim sistemiElektrokardiyografik goriintiilemenin endikasyonu:Klinik ve radyografik
olarak siiphe edilen kalp hastaliklari, abseler, neoplaziler, hipokalsemiler ve hepatit.

Kalbin en iyi goriintiilenmesi ventral penceredendir. Pencereye iki odacikli ve dort odacikli bakilabilir. Memeli-
lerde uygulanan standartlar kuslarda uygun degildir. Kontraktibilite ve ventrikiiler duvari gériintiileyen M-mode
hayvanin kii¢iik boyutu ve kalbin transversal goriintiilenebilirliginin zorlugu nedeniyle uygun degildir. Aslinda
altin standart B-mod, spektral mod ve renkli dopplerdir. Odanin hacmi ve septumun kalinh@i ol¢iliir. Aort ve
atriyoventrikiiler foramenin kan akisi da élgiilebilir.

A. Horizontal goriintiileme B. Vertikal goriintiileme. Sol vent-
rikiilin 6lgimii (1), Sag ventrikdl (2), intraventrikiler septum
(3), Sol atrium (4), Sag atrium (5), Aorta (6).

B-Mode: Miyokard, endokard ve perikardiyumun kontraktili-
tesini goruintiilemek igin kullanilir. Asagidaki élciimler atrio-
ventikiler kapaklarin kalinliklari goriilebilirse alinacaktir. Sag
ventrikiiliin kontraktibilitesi sekline bagh olarak daha yiiksek-
tir. Kasilma degerlendirmesi subjektiftir.

Resim: Current Therapy of Avian Medicine and
Surgery kitabindan

Doppler.

Spektral doppler kan akisini 6lger. Sag ve sol ventrikiiliin diyastolik girisinin ve aortun sistolik ¢cikisinin referans
degerleri yayinlanmistir. Renkli Doppler, kapak yetmezligi ve anevrizmalarin tanisinda kullanilir.
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Afrikan Gri Cockatoo .
. Amazon Senegal Papagani
Papagani - (Cacatua spp. . Yirtici
. papagani (Poicephalus
(Psittacus (Amazona spp.) e Eolophus senegalus) Kuslar
erithacus) PP- roseicapilla) 9
Sistolik uzunluk 16.5-25.7 16.4-21.6 12.0-16.8 9.1-20.3
. ... | Diastolik uzunluk | 20.2-27.8 17.7-26.5 16.7-23.1 11.1-19.1 11.0-21.8
Sol Ventrikiil — .
Sistolik geniglik | 4.8-8.8 4.3-9.1 3.0-9.8 4.0-5.2 4.1-8.5
Diastolik genislik | 6.6-10.6 6.4-10.4 5.3-11.3 4.9-6.9 05/03/24
Sistolik uzunluk | 6.4-12.0 5.8-13.0 7.9-12.7 5.3-9.7 7.3-18.1
. .. ... | Diastolik uzunluk | 7.7-15.3 7.7-12.9 6.7-15.9 7.2-8.0 8.9-18.9
Sag ventrikiil - - —
Sistolik genislik | 1.0-4.6 1.7-4.5 7.9-12.7 1.7-3.3 0.9-3.3
Diastolik genislik | 2.6-7.0 2.6-7.8 2.5-4.5 2.7-3.9 0.9-4.1
Sistolik genislik | 1.9-3.9 2.0-2.4 1.3-2.5 1.3-2.5 0.7-3.1
Septum Diastolik genislik | 1.9-3.1 1.3-2.9 .9-2.5 1.3-2.1 0.9-2.9
Sistolik uzunluk | 3.7-7.7 1.6-10 3.1-7.9 2.1-5.7
] Diastolik uzunluk | 2.4-7.2 0.2-9.4 4.3-5.9 2.4-4.4
Sol Atrium - _—
Sistolik genislik | 6.2-13.4 6.4-9.6 4.4-11.6 4.9-8.5
Diastolik genislik | 5.9-15.9 5.0-11.0 5.3-12.1 4.1-10.1
Aort Sistolik geniglik | 2.8-4.4 2.0-4.0 1.9-3.1
orta
Diastolik genislik | 2.8-5.2 2.2-4.6 2.4 2.0-3.6

Tablo: Speer B: Current Therapy in Avian Medicine and Surgery 2016. Degerler mm (milimetre).

Karaciger: Klinik olarak muayene edilen, kan tahlilleri asites ve rontgende sliphe edilen hepatomegali. Karaci-
gerin fizyolojik yapisi homojen, ince graniil ve orta derecede ekojeniteye sahiptir. Damarlari gorilebilir haldedir.
Caplari ve akislari dlcilebilir. Ultrason karaciger boyutunu degerlendiremez ancak yapi bir ¢ok bilgi verebilir.
Ornegin: Karaciger loblar arasinda goriintiiledigimiz hiperekojenik gériintii olan steatozis ve akut hepatit.

Dalak: Dalagin ekojinetesi karacigerden daha azdir. Siplenomegali oldugunda parasternal agidan gériintiilemek
mimkidndiir.

Gastroenterik: Ventrikiiliin kas yapisi nedeniyle diisiik ekojeniteye sahiptir ve igerigi gazla karistirilir, bu ylizden
ultrason ile iyi gegmez. Proventrikiil sadece genislediginde gorilebilir. Bagirsak duvari degerlendirilebilir, ancak
gaz igerdigi igin genellikle zordur. Su gibi kontrast madde yardimci olabilir.

Sonug: Ultrason ile belirlenebilen patolojik degisiklikler distosi, hepatopatiler; akut kronik hepatitler, hepatik
steatosis, hepatik neoplazmalar, kalp hastaliklari ve metabolik hastaliklardir.

Ceviri: Esma YILDAR
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Avian Ultrasound: Examples for Effective Diagnosis

Petra SCHNITZER
DVM, Med Vet, GPCert, Dipl. ACEPM

Avian Ultrasound: Examples For Effective Diagnosis
Introduction

The ultrasound scanner is now a piece of equipment in almost every veterinary practice or clinic. Every day we
use it both by non-specialised veterinarians for a quick ultrasound scan, for example to rule out pathologies
such as pyometra, and for an accurate diagnosis by a specialist. In birds, ultrasound can be used in the same
way. Should we differentiate dystocia from kidney or liver disease? We do not always have dystocia with a cal-
cified egg, which can be seen well in an X-ray. In a case of suspected dystocia or dystocia confirmed with an
X-ray, it is however important to also exclude the presence of a soft-shelled egg, only visible with a CT scan, or
suspected with an opaque meal, but the rapidity and diagnostic accuracy that a simple ultrasound scan allows
us, argues in favour of the latter as a technique to be favoured.

The use of ultrasound in birds has certain limitations. Both the size of our patients and their anatomy limit the
passage of ultrasound through the body. In addition, the air sacs limit dorsal and lateral access to organs, while
the sternum, which in some species is quite long, limits access to the ventral window, which is used to visualise
the liver, heart, gastrointestinal tract and urogenital system. In cases where the air sacs are reduced in size, due
to pathology, it is easier to perform an ultrasound scan. Thus, paradoxically, it is easier to perform a complete
ultrasound examination in a bird with a pathology than in a healthy animal.

The Equipment

Generally speaking, the ultrasound equipment available in a surgery or pet clinic is also good for birds. Some
very old equipment (e.g. > 10-15 years old), however, may be unsuitable for working with birds. . However, it is
important to remember that the small size of the various organs requires certain specific characteristics.

To perform an ultrasound scan on a bird weighing up to 2 kilograms we need:

A probe with a small surface area (micro-convex)

+ The frequency of the probe must be between 7 and 18 MHz (micro-convex or linear)
+ The ultrasound scanner must have the ability to record video

A small probe surface gives us better contact with the animal's skin and a full image. The high frequency gives
us a detailed image of the neighbouring tissues. The depth required in our patients does not exceed 6 cm in
most cases. However, although a high frequency gives us a more detailed image, it also reduces the depth.
Ultrasounds are of a small amplitude and are therefore reflected a lot by tissues only a few centimetres away
from the probe. The ability to record video allows us to perform the examination quickly, which is essential in
the case of a critical patient. We can then assess the heart well, going image by image, which is essential with
a heart rate >300 beats per minute, and take the necessary measurements. The power doppler and colour dop-
pler functions slow down the frame rate in our videos.

Patient Preparation And Positioning

The avian patient should be fasting, as a full gastrointestinal tract can distort organ imaging. Normally a sick
animal does not eat so much, so this is usually not a problem. However, if it is a check-up or verification of
a treatment, the fasting required in raptors ranges from 8 to 48 hours, depending on the species, whereas in
psittaciformes a fast of 2-3 hours is sufficient.

To perform an ultrasound in a bird, anaesthesia is generally not necessary. But each case must be assessed
individually. Remember that anaesthesia also alters the properties of the blood flow; this must always be con-
sidered when evaluating an echocardiography under anaesthesia.

For example, if the animal is very stressed having a good quality image of the internal organs is difficult. This is
due to the very high abdominal muscle tone, so that the gas cannot be moved from the intestines for a clear image.

152

DAVETLI KONUSMACI OZETLERI - 1 KASIM, CUMA INVITED SPEAKERS ABSTRACTS - NOVEMBER 1st FRIDAY, 2024

The heart is positioned under the sternum, with the probe you have to put pressure on the abdomen to scan the
whole organ.

Advantages Disadvantages
Reduced stress during examination Anaesthetic risk during examination
Relaxed musculature Altered hemodynamic properties

Reduce examination time due to anaesthetic
risk

Easier access to the windows

The patient may be placed in dorsal decubitus, lateral decubitus, or upright position. Patients with suspected
and symptomatic cardiovascular disease, or animals with respiratory problems should not be placed in dorsal
decubitus.

Once the animal is positioned, two main windows are available. A ventral window immediately caudal to the
sternum, and a lateral window cranial to the knee.

A. Ventromedian Site Esame ecografico

- W

B. Parasternal/lateral site Esame ecografico

Proventiohes”  conall. The ultrasound examination is very subjective. The
lack of many reference values and the variation of
species prevents meaningful statistics.

This is also why it is recommended to always per-
form the examination in the same direction:

« Liver
Intastings.

Ventriculus * Heart

Sploan « Gastrointestinal tract

Sternum

+ Urogenital tract
+ And then you start again

Beam plana Beam plane
{vertical oriantation) (horizontal orientation)

Resim Speer's: Terapia corrente in medicina e chirurgia aviaria 2016

Liver: The liver is examined through the ventral window. In the cranial direction, the
liver is scanned transversely.

Heart: The same window used for the examination of the liver is used to scan the
heart. First horizontally and then vertically. In larger birds the heart is to be viewed
through the parasternal/lateral window.
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Gastrointestinal tract: The ventral window is also recommended for visualising the intestine and gizzard. To
see the proventriculus well, the parasternal access, where the proventriculus is cut across, is best. The ventricle
is easy to distinguish. The musculature appears hypoechogenic.

Urogenital tract: To visualise the gonads and kidneys, the ventral access is the most suitable. However, an ac-
cess through the cloaca can also be used: this depends on the size of the animal and the device. The kidneys
are difficult to visualise, in case of no pathology they have the same echogenicity as neighbouring tissues. The
visibility of the gonads depends on their state of development. Birds must be breeding to visualise the follicles,
or the testis must be enlarged, otherwise one cannot distinguish the gonads from the kidneys.

Other access possibilities

The crop can also be examined ultrasonically by placing the probe directly on the it, cranial to the sternum,
ventromedially. To visualise a tissue such as the mucous membrane of the goitre, it is best to insert a shim
(spacer) between the probe and the patient in order to focus on the area of interest. This ‘trick’ is also used to
scan the eye.

Biopsy

Ultrasound is also the examination of first choice for taking a biopsy inside an organ. Areas of suspicion can
be detected with high precision.

Complications

As in mammals also in birds in the case of biopsy, especially liver biopsy, the patient's coagulation status must
be assessed. Especially animals with cardiovascular diseases can also enter a state of shock and decompen-
sation of the disease.

Ultrasound with contrast medium

The contrast medium most readily used in birds is water. Water can be administered orally or directly into the
cloaca to eliminate the gas present and increase visibility (20ml/kg).

Heart and vascular system

The indications for an echocardiographic examination are: clinical and/or radiographic suspicion of heart dis-
ease, abscesses, neoplasia, hypocalcaemia and hepatitis.

The best access to visualise the heart is the ventral window. One can view the window with two chambers and
with four chambers. The standards used in mammals do not work in birds. M-Mode for measuring contractility
and the ventricular wall is not usable due to the small size of the ultrasound window, and the difficulty of visual-
ising the heart transversely. Currently, the gold standard is the use of B-Mode and spectral and colour Doppler.
The volume of the chamber and the thickness of the septum are measured. The blood flow of the aorta and the
atrioventricular foramen can also be measured.

A horizontal visualisation B vertical visualisation Measure-
ment of the left ventricle (1), right ventricle (2), intraventricu-
lar septum (3), left atrium (4), right atrium (5), aorta (6).

B-mode: used to assess the contractility and echogenicity of
the pericardium, myocardium and endocardium. The meas-
urements indicated above are to be taken and if possible the
atrioventricular valves to see their thickness. The contractility
of the right ventricle is much higher, due to its shape. The as-
sessment of contractility is subjective.

Doppler:

Fig: Image from Current Therapy of Avian Medici-
ne and Surgery

Spectral Doppler measures blood flow. The reference values
of the diastolic input of the right and left ventricle and the
systolic output of the aorta have been published. Colour Doppler is used to diagnose valvular insufficiency and
aneurysms.
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African Amazon ?g:::tﬁ): Senegal
Grey Parrot | Parrot spp. € Parrot Diurnal
(Psittacus | (Amazona Ez ﬁ;phus (Poicephalus | birds of prey
erithacus) spp.) roseicapilla) senegalus)
Systolic length | 18.4-26 16.5-25.7 16.4-21.6 12.0-16.8 9.1-20.3
. Diastolic length | 20.2-27.8 17.7-26.5 16.7-23.1 11.1-19.1 11.0-21.8
Left Ventricle —
Systolic width 4.8-8.8 4.3-9.1 3.0-9.8 4.0-5.2 4.1-8.5
Diastolic width | 6.6-10.6 6.4-10.4 5.3-11.3 4.9-6.9 5.3-10.1
Systolic length | 6.4-12.0 5.8-13.0 7.9-12.7 5.3-9.7 7.3-18.1
Right Diastolic length | 7.7-15.3 7.7-12.9 6.7-15.9 7.2-8.0 8.9-18.9
Ventricle Systolic width | 1.0-4.6 1.7-4.5 7.9-12.7 1.7-3.3 0.9-3.3
Diastolic width | 2.6-7.0 2.6-7.8 2.5-45 2.7-3.9 0.9-4.1
Systolic width 1.9-3.9 2.0-2.4 1.3-2.5 1.3-2.5 0.7-3.1
Septum Diastolic width | 1.9-3.1 1.3-2.9 .9-2.5 1.3-2.1 0.9-2.9
Systolic length | 3.7-7.7 1.6-10 3.1-7.9 2.1-5.7
. Diastolic length | 2.4-7.2 0.2-9.4 4.3-5.9 2.4-4.4
Left Atrium —
Systolic width 6.2-13.4 6.4-9.6 4.4-11.6 4.9-8.5
Diastolic width | 5.9-15.9 5.0-11.0 5.3-12.1 4.1-10.1
Systolic 2.8-4.4 2.0-4.0 1.9-3.1
diameter
Aorta Diastoli
1astolic 2.8-5.2 2.2-4.6 2.4 2.0-36
diameter

Table: Speer B: Current Therapy in Avian Medicine and Surgery 2016. Values in mm.

Liver: Indications are suspected hepatopathy after clinical examination, blood tests, ascites, or suspected he-
patomegaly after an X-ray. The physiological structure of the liver is homogeneous, fine granulate with medium
echogenicity. Vessels are visible and are to be assessed in diameter and flow.

Ultrasound cannot assess the size of the liver, but the structure gives us many indications, e.g. for steatosis,
where we see a hyperechogenic layer between the liver lobes and an acute hepatitis.

Spleen: The echogenicity of the spleen is somewhat lower than that of the liver. In case of splenomegaly the
spleen is visible from the parasternal access, otherwise it is not visible.

Gastroenteric: The musculature of the ventricle is of low echogenicity and the contents are mixed with gas,
which is why it does not pass well with ultrasound. The proventriculus is only visible when dilated. The in-
testinal wall is assessable, but often difficult because it contains gas. A contrast agent such as water may be
helpful.

Conclusion: Among the most common pathologies diagnosed by ultrasound are dystocia, hepatopathies, such
as acute or chronic hepatitis, hepatic steatosis, hepatic neoplasms, heart disease and metabolic diseases.
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Egzotik Hayvanlarda Ultrason Vakalar Ultrasound Cases in Exotic Animal Practice

Petra SCHNITZER
DVM, Med Vet, GPCert, ACEPM Diplomati

Petra SCHNITZER
DVM, Med Vet, GPCert, Dipl. ACEPM

Konusmaci gorsel ve videolarla interaktif vaka sunumlari yapmistir. The speaker made an interactive case presentations with visuals and videos.
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Kanath Cerrahisine Uygulanan Murphy Kanunlan:
"Yanhs Gidebilecek Her $ey Ters Gidecektir”

Lorenzo CROSTA, Med Vet, PhD

ECZM Diplomati (Hayvanat Bahcesi Saglik Yénetimi), ACEPM GP Diplomati, Milano Universitesi
So6zlesmeli Profesorii

Arka plan: Kuslar kiigiik ve narin hayvanlar; bu da anestezi ve cerrahiye bagl risklerin daha fazla oldugu anla-
mina geliyor.

Operasyon esnasinda sekillenen problemlerin hepsi hastayl operasyon 6ncesinde yetersiz degerlendirmeden
kaynaklanir.

Eger pre-operatif degerlendirme aciliyet gerektiren bazi durumlarda yapilamiyorsa hastanin genel durumu dii-
zeltilene kadar ertelemek daha iyi olacaktir, ¢linkii giiniimiizde tam biyokimya ve total kan sayimi gibi prose-
diirleri bir saatten az zamanda sonugclanabildigi ve 0,2 ml kadar diislik miktarlarda kandan dahi bakilabilecegi
akilda tutulmalidir. Kanaryalarda bile inanilmaz sonuglar elde edilmistir.

Hastanin boyutuna gore degisen goriintiileme tipi ve seviyesi. Bolimiimiizde:

1. Doppler (biitiin hasta tiplerine uygun)

2. Spirometre (entiibe edilebilir biitlin kuslar igin...ama sadece bu degil)
3. Kan basinci (bitiin kuslar igin, ancak tecriibe gerektirir)

4. Kapnografi (entiibe edilebilir bitiin kuslar igin)

Kanath Cerrahisindeki Genel Kazalar.

Oliim

Olim er ya da gec herkesi etkileyen olgudur, ama herkesi...ve heniiz remedisi olmayan... (L.Crosta 2017)
Bu nedenle... dikkatli ol!

intraoperatif 6liimler cogunlukla anestezik problemlere bagli olsa da nereden bakarsaniz bakin ameliyathanede
bir hastayi kaybediyorsunuz.

Dolayisiyla operasyondaki hastayl monitorize edin.

Kanamalar

Kuslar kan kayiplarint memelilerden daha iyi tolere etse de, hala kiiciik kan kayiplarindan s6z ediyoruz, hemoraji
kontroliindeki basarisizliklar kiiglik kusu 6lime sirikleyebilir.

Siklikla derin ya da s6lom gibi ulasimin gli¢ oldugu yerlerdeki damarlari ligatlire etmek neredeyse imkansizdir.
Bu gibi vakalarda metalik hemo-klipsleri ya da buna benzer ekipmanlarin kullanilmasi onerilir.

Ulasilamayan kanamali vakalarda endoskopi araciligiyla radyoskopun kullaniimasi biiyiik yarar saglayabilir.

Hipotermi & Hipokalsemi

Kuslarin hizli metabolizmalar ve viicut ylizey alani/kiitle oraninin yiiksek olmasi, cerrahi miidahale sirasinda
hipokalsimi ve hipotermiye yatkinlik olusturmaktadir.

Risk operasyon boyunca artmaktadir. Problem operasyon boyunca hayvanin viicut isisinin diismesini engelle-
yen ekipmanlarla 6nlenebilir. Ayni zamanda kalsiyumun, 6zellikle iyonize kalsiyumun operasyondan dnce 6l¢-
lerek bu problem ortadan kaldirilabilir.

Bazi tiirlerde (Gri papagan), kalsiyum glukonat koruyucu prosediir olarak operasyondan 6nce kontrol edilme-
lidir.
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Cerrahi Aletler

Cerrahi aletlerin boyutu hayvanin boyutuna uygun olmalidir.

Farkli diistinceler mevcut ama onemli olan sonugtur.

Normal, ancak kiigiik ve hassas cerrahi aletlerle kuslarda giinlimiizde uygulanan cerrahi islemlerin hemen he-
men hepsi gergeklestirilebilmektedir.

Dort el olarak kiigiik bir alanda galismak zor olabilir. Bu iglem icin retraktorler kullanilabilir. Ancak bu aletlerin
hafif, hassas ve non-travmatik olmasina dikkat edilmelidir. Bu islem igin g6z kapag: ekartorleri ya da statik
coklu kullanim igin olan (lone-star) retraktorleri tercih etmektedir.

Dikis Materyali

Normalde kanatl cerrahisi i¢in 3/0 ve 6/0 iplikler tercih edilir . Ancak daha kiigiik hayvanlar i¢in 10/0 incelige
kadar ipler kullanilabilir.

Emilebilen monofilament iplikler tercih edilir.
So6lomik cerrahi?

So6lom cerrahisi (ve dolayisiyla sélomik cerrahi), bunun sadece abdominal cerrahi olmadigini hatirlayalim ancak
s6lomik kavite memelilerde toraksa karsilik gelen, bedenin proksimal kismini da igerir.

1. Cerrahi: Sol Lateral Solotomi

Bu yontem birgok s6lomik organin girisimine miisade ettigi igin 6gretici bir ydontemdir. Hasta sag tarafi altta
kalacak sekilde yan yatirilir. Kanatlari dorsale ve sol ayagi dorso-kaudale alinir.

Dizin govdeye baglandigi deri kivrimi, uzuvun daha fazla abdiiksiyonuna izin vermesi igin kesilir. Daha sonra
deri, bipolar forseps ile 6. kaburgadan pubise kadar kesilir.

Bu noktada medial siiperfisyal femoral arter ve ven, karin duvari boyunca, kokso-femoral eklemin medialinde
gorilebilir. Bu damarlarin yakilmasi gerekir.

Daha sonra karin duvari acilir ve kesi pubis'ten yaklasik 8. kaburgaya kadar uzatilir.

Son iki veya (¢ kaburga kesilmeli, ancak ¢ikarilmadan 6nce interkostal damarlar yakilmalidir. Son olarak, hiicre
ici organlari daha iyi gorebilmek igin igin bir retraktér (Lone Star tipi) yerlestirilebilir.

Basit Kiriklar

Kiriklar kuslarda yaygindir, ancak bu 6zellikle vahsi kuslarda gecerlidir, evcil kuslarda ise kiriklar daha az yaygin
gordldr.

KANATLI ORTOPEDIK CERRAHISINDE NE YANLIS GIiDEBILIR VE NEDEN?

Onsoz
+ Azalmis muskiiler hacim,
+ Kemiklere ve eklemlere hemen erigim
+ Kus kanatlarinin elastikiyeti,
+ Kuslar "daha az aci gekiyormus” hissi,
Diger anatomik ve fizyolojik yapilar,
Kuslarda ortopedik operasyon yap" kolay gériiniiyor”
Aslinda durum boyle degil kus ortopedisinin de bir gok nedeni var. Basit olarak, olusan problemler ortopedistle-
rin karsi karsiya geldikleri memelilerde olusan vakalardan daha farkh.
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Kanatli cerrahisini zor kilan nedir?

1. iki ayakl, dort ayakli degil= bir ayadi kullanilamiyorsa digerinde de problemler gelisecektir.
2. Ucuyorsan topallayamazsin = islevsel iyilesme istiyorsaniz, milkkemmele yaklagmaniz gerekir.

3. Kiigik, kisa kemikler, hassas dokular = sik ankiloz, ayrica gozden kagirilan eklem (eklemlerin kiigiik olmasi
ve gozden kagmasi)

4. Kiigiik kas hacmi = Travma yiizdesi daha fazla, sik vaskiiler ve nérolojik hasar

5. Kirilgan kemikleri ince deri, travmalar, sik maruz kalinan kiriklar, osteonekroz ve osteomyelitin daha sik go-
rilebilmesi

Yani, ne yapmali veya ne yapmamali ?

1. Calisma & hazirlanma: Dogacglama yapmayin, kurslar ve literatiirler size nasil yapilacagini anlatiyor.
2. Teknik harika, dnceden calis ve kadavra kullan (nekropsiden sonra bacaklar ve kanatlar tizerinde)
3. Materyal: Hassas aletler ve 1sik kullanin: Kus kemikleri farkli
4. Anestezi:

a. para-anestezi,

b. Gaz anestezisi

c. Inflamasyonun ve agrinin kontrold,

d. Tecribeli ve egitimli anestezist kullanin!

Prosediir # 2: Femur Kirigi
Tedavi? Her zaman operatif (bandajla tedavi edilebilen geng kuslar haric)

Prognoz: Genellikle iyi
Basit bir kirikta ne yanlis gidebilir?

1. Kemikler birbirine baglanmiyor. Bazen kaza, bazen yaygin nedenler.
a. Kemikleri hizalayamama, sikistiramamak

Vaskiiler ve nervoz hasarlar

Osteomiyelit

Yumusak doku parazitleri

Metabolik

® oo o

2. Operasyon yarasi iyilegsmiyor. Rastlantisal mi, nedenleri?
a. Enfeksiyonlar
b. Hasta dikislerini gikarmaya galisiyordur.

3. Osteomiyelit: Genel kazalar, nedenleri?
intra-operatif aseptik ortamin bozulmasi
a. Travma hattinda enfeksiyonun sekillenmesi, teshis edilemeyen yada kontrol edilemeyen
b. Kan akimi araciligiyla (diger dokulardan)
c. Bakteriyel direng, (sliphe duyuluyorsa mikrobiyolojik inceleme).

4. Hastanin eksternal fikzatorii uzaklastirmasi: yaygin olmayan sebepler, nedeni ?
5. Monoplaner fiksatorde yivsiz pin kullanimi

a. Matkabin yanlis kullaniimasi (gok hizli, termal isi artisinin kemige zarar vermesi, uzun siire isitilarak ste-
rilize edilmis materyalin kemige uygulanmasi)

Procediir # 3: Kalici Kloakopeksi
Kalici kloakapekside ne yanlis gidebilir?

1. Solomu acgarken bagirsaklar kesilebilir:
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2. Coziim: Operasyondan 1-2 giin énce kontrastli radyografi alin
v Son kostayi ¢ok iyi izole edemiyoruz dolayisiyla kloakayi, kasa dikin
v Sonug... dikis atilir ve kisa siire sonra yeniden sarkma meydana gelir.

3. Genellikle peri-kloakal yag dokuyu ekarte etmeyip yag dokuyu son kaburgaya sabitleriz
v Sonug... kisa siire sonra tekrar prolabe olur.

4. Son kaburgay! ¢ok iyi izole etmeyiz ve dikis abdominal kaslardan igeri girer gikar.
v Uyari: abdominal kaslarin karsi karsiya gelmemesine neden olur.

4. Biyopsiden sonra kloakanin duvarinin yeterince dikemeyiz.
v Bu durum bir ¢ok lokal enfeksiyon. Lokal-bdlgesel anatomiye ¢ok iyi ¢alis.

Prosediir # 4: Trakeal Rezeksiyon ve Anastomoz.

1. Trakea rezeksiyon ve anastomozunda ne yanlis gidebilir?

2. Hava keselerini kaniile etmedik.

3. Muhtemelen hayvani kaybettik.

4. Hava keselerindeki tiip gok uzun /kivrilmig/ calistinlmamis/ karacigere dayanmis

v Hasta bogulur.

5. Hava kesesi igindeki tiip ameliyattan kisa siire sonra tikanir.
v Hasta bogulur.

6. Juguler veni keseriz.
v Hoscakal...

7. Trakeayi yanlis yerden agariz.
v 'Klasik” kaza, milimetrelik aciklik yeter. Her zaman endoskopi egliginde yap ve trakeanin igine igne yerlestir.

8. Trakeayi ¢ok iyi dikemeyiz/ trakeyi ¢gevre dokularla kapatmayiz.
v Cok kétii degil: Pneuméderma, kendiliginden emilir.

9. Ozefagusu trakeaya dikeriz.
v Disfaji, reglirgitasyon. Yeniden dikmemiz gerekir.

10.Trakeal stenoz.

v Nadir de olsa sekillenebilir. Genellikle uygun olmayan teknik ya da uygun olmayan materyal kullanimina
bagli olarak sekillenir.

11. Trakeada ¢ok uzun parca cikaririz.
v Genellikle bir sorun yagsanmaz ama bu tiiriine gore degiskenlik gosterebilir.

Geviri: Esma YILDAR
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Murphy's Law Applied to Avian Surgery: "Anything
That Can Go Wrong Will Go Wrong”

Lorenzo CROSTA, Med Vet, PhD

Dipl. ECZM (Zoo Health Management) Dipl. ACEPM GP Cert (Exotic Animal Practice Contracted
Professor, Universita di Milano

\ A

Background Birds are small and delicate patients; it follows that the risks associated with anesthesia and sur-
gery are greater.

The most common cause of peri-operative problems in birds is inadequate pre-surgical evaluation of the pa-
tient.

If a complete pre-surgical examination is not possible for some “life-saving" emergency procedures, in many
cases it is better to postpone surgery in order to assess the patient's condition well Let's keep in mind that, with
current technologies, we can have a complete biochemical evaluation and blood count in less than an hour, with
0.2 ml of blood In practice, we can have interesting results even in a canary

Monitoring

The level and type of monitoring depends mainly on the size of the patient. Generally we have:
1. Doppler (for every species)

2. Spirometry (for every bird you can intubate...but not only)

3. Blood pressure (for every bird, but it takes experience)

4. Capnography (for every burd you can intubate)

Common Incidents in Avian Surgery
Death

Death is an issue that, sooner or later, affects everyone... and which we have not yet been able to remedy (L.
Crosta 2017)

Therefore... be careful!

Although intraoperative deaths are mostly due to anesthesiological problems, however you look at it, you lose
a patient in the operating room.

Therefore, always monitor anesthetized birds.

Hemorrhages

Although birds tolerate blood loss better than mammals, we are still talking about very small volumes: failure
to control a hemorrhage can easily lead a small bird to death.

Very often the ligation of vessels placed in deep and narrow locations, such as the coelom of a small bird, is
almost impossible, in such cases the use of metal "hemo-clips”, or similar devices is recommended.

In cases of “unreachable” hemorrhages, a careful use of the radioscope through the endoscope can be a
great help

Hypothermia & Hypocalcemia

The rapid metabolism of birds, and the high ratio of surface area to body mass, predispose them to hypocalce-
mia and hypothermia during surgery.
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This risk increases with the duration of the procedure. The problem can be obviated by having thermal support
that does not let the patient cool down during surgery, and by measuring both calcemia and especially ionzed
Calcium before anesthesia.

In some species (e.g., the Grey parrot), Calcium gluconate is recommended as a preventive procedure, by de-
fault, before each surgery

Surgical Instrumentats
Given the size of the average avian patient, surgical instruments must also be appropriate.
There are different opinions, but of course what matters is the end result.

With a set of normal, but small and delicate surgical instruments, almost all current surgical procedures in birds
can be accomplished.

Working with four hands in such a small field can be difficult; to make the work easier, surgical retractors can
be used, but these must be light, delicate and non-traumatic. The Author usually opts for small blepharostats,
or static multi-point retractors, such as "Lone-star" retractor.

Suture Material

Suture lines 3-0 to 6-0 are normally used in avian surgery, but in smaller patients thinner threads up to 10-0
can also be used.

Absorbable monofilaments are usually preferred.
Coelomic surgery?

Referring to the coelom (and therefore coelomic surgery), we need to remember that this is not only “abdominal
surgery” but that the coelomic cavity also involves the proximal part of the body, which in mammals corre-
sponds to the thorax.

1+t surgery: left lateral celiotomy

This is perhaps the most important technique to learn, as it allows access to many intra-celomic organs. The
patient is in right lateral recumbency, with the wings extended dorsally and the left leg extended dorso-caudally.

The skin fold connecting the knee to the body is incised, to allow further abduction of the limb ... then the skin
is incised, with the bipolar forceps, from the 6th rib to the pubis.

At this point the medial superficial femoral artery and vein can be visualized along the abdominal wall, medial
to the coxo-femoral joint. These vessels need to be cauterized.

The abdominal wall is then incised, extending the cut from the pubis to about the 8th rib.

The last two or three ribs should be dissected, but before removing them, the intercostal vessels should be
cauterized.

An orthostatic retractor (Lone Star type) can finally be inserted to better visualize the intracellular organs.

SIMPLE FRACTURES

Fractures are common in birds, but this is especially true in wild birds, whereas in pet-birds, fractures are a less
common occurrence

WHAT CAN GO WRONG IN AVIAN ORTHOPEDIC SURGERY-AND WHY
Foreword

the reduced muscle mass,
the almost immediate access to bones and joints,
the plasticity of avian bones,
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the feeling that birds "feel less" pain,
and other anatomic and physiological features,
make orthopaedic surgery in birds “look easy”

Actually, this is not the case, and there are several reasons why avian orthopaedics can be difficult, as well.
Simply, problems are different from the ones faced by surgery in more conventional animals.

What makes avian orthopaedics difficult?

1. Two legs, not four = if one leg is not used, the other one will develop problems.
. If you are flying you can't limp = if you want functional recovery, you have to get close to perfection.

. Small, short bones, delicate tissues = frequent ankylosis, also due to missed diagnosis of joint trauma
(small joints, RX difficult to evaluate)

4. Small muscle masses = greater percent extent of trauma, frequent vascular and neurological damage.
5. Fragile bones, thin skin, frequent exposed fractures = greater frequency of bone necrosis and osteomyelitis.

w N

So, what to do and what not to do?

f—

. Study & Preparation: don't improvise, there are biiks, articles and courses that explain "how to do it"
2. Technique is paramount, study and use cadavers (legs and wings after necropsies)

3. Material: learn to use light and small tools: bird bones are different

4. Anaesthesia:

a. paranaesthesia,

b. gas anaesthesia,

c. control pain and inflammation,

d. use atrained anaesthesiologist!

Procedure # 2: Femur fracture
Treatment? Always surgical (exception: very young chicks, which are treated with bandaging)
Prognosis: usually good

What can go wrong with a simple fracture?

1. The stumps do not connect. Occasional accident, common causes?
a. Failure to align/compress the stumps

Vascular-nervous damage

Osteomyelitis

Soft tissue interference

Metabolic

® oo o

2. Surgical wound does not heal. Occasional accident, causes?
a. Infections
b. Patient manages to remove stitches.

3. Osteomyelitis: common accident, causes?
a. Lack of intra-operative asepsis
b. Infection at the time of the trauma, not diagnosed/controlled
c. Viathe blood stream (from other districts)
d. Bacterial resistance (run microbiology, if in doubt).

4. The patient removes (tears off) the external fixator: uncommon incident, causes?
a. Use of unthreaded nails in the monoplane fixator
b. Wrong use of the surgical drill (too fast, with thermal damage to the bones; too flared using the hand drill)
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Procedure # 3: permanent cloacopexy
What can go wrong with a permanent cloacopexy?
1. Opening the coelom we cut an intestinal loop:
v solution run a contrast X-ray study 1-2 days before surgery.

2. We do not isolate the last rib well and suture the cloaca to the muscle.
v outcome... the suture gives way and soon we have a new prolapse.

3. We do not remove the pericloacal fat and suture the last rib to the fat:
v outcome... the suture gives way and soon we have a new prolapse.

4. We do not isolate the last rib well and the suture ‘goes in and out' of the abdominal muscles:
v Caution: this causes the abdominal muscles to not close.

5. We do not suture the wall of the cloaca well after the biopsy.
v This causes a serious local infection; study the loco-regional anatomy well.

Procedure # 4: Tracheal resection and anastomosis.

What can go wrong with a tracheal resection and anastomosis?
1. We did not cannulate the airsac.

2. We probably lose the patient.

3. The tube in the air sac is too long / curved / not operculated / rests on the liver.
v The patient suffocates.

4. The tube in the air sac plugs shortly after surgery.
v The patient suffocates.

5. We cut through the jugular vein
v Good bye...

6. We open the trachea in the wrong place.

v ‘Classic’ accident, a shift of a few millimetres is enough. Always use the endoscope and put a needle in
the trachea.

7. We do not suture the trachea well / do not cover the trachea with the peri-tracheal tissues.
v Not too bad: pneumoderma, it will resolve by itself.

8. We suture the oesophagus to the trachea.
v Dysphagia, regurgitation. We need to re-do the surgery.

9. Tracheal stenosis.
v It can happen, but rarely. Usually due to incorrect technique, or wrong material.

10.We remove a too long piece of trachea.
v Probably nothing happens, but it depends very much on the species.
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Kus Vakalari Avian Practical Cases

ne

Lorenzo CROSTA 8 Lorenzo CROSTA

Med Vet, PhD, ECZM Diplomati (Hayvanat Bahgesi Saglik Yonetimi), ACEPM GP Diplomati,
Milano Universitesi S6zlesmeli Profesérii

) \ ‘ Med Vet, PhD Dipl. ECZM (Zoo Health Management) Dipl. ACEPM GP Cert (Exotic Animal
S Practice Contracted Professor, Universita di Milano

Konusmaci gorsel ve videolarla interaktif vaka sunumlari yapmistir. The speaker made an interactive case presentations with visuals and videos.
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Veteriner Acilde Kullanilan ilaglar

Prof. Dr. Halis OGUZ

Selguk Universitesi Veteriner Fakiiltesi Farmakoloji ve Toksikoloji Anabilim Dali, Konya, Tiirkiye

OZET

Girisg

Veteriner Hekimin mesleki olarak sanatini gosterdigi ve "farkini ortaya koydugu" zamanlar acil durumlarda
ortaya koydugu performansidir. Veteriner Hekimin acil durumlarda gosterecegi performansi ve miidahaleleri
canl igin hayati 6neme sahiptir. Hekim igin ilag bilgisi, mesleki beceri, iletisim, deontoloji, sosyo-psikolojik
yetkinlik, ekipman-cihazlarin yaninda el becerisi ve pratiklik de 6nem arz eder. ilag bilgisi ve becerisi ne kadar iyi
olursa olsun ilaglarin hazirda olmasi ve bilgilerin siirekli yenilenmesi gerekmektedir. Acil ilaglarin ve antidotlarin
dozlarinin bilinmesi ve her daim ulasilabilir olmasi dnemlidir. Acil ilaclar ve antidotlar Veteriner Hekimin inisiyatifi
ile tedavi dozunun {izerinde kullanilabilir. Egitim faaliyetimizde zaman el verdigi miiddetce tabloda yer alan
ilaglarin genel 6zellikleri ve kullanim alanlari ile ilgili bilgi sunulacaktir.

Veteriner Hekimlikte Siklikla Kargilagilan Acil Durumlar

+ Solunum yetmezligi / kollapsi / Bogulma

+ Dolasim yetmezligi / kollapsi

+ Zehirlenmeler

« Trafik kazalari

* Yiksekten diisme

« Anafilaksi... Tip | Alerji

* Yildinm carpmasi / Elektrik garpmasi

+ Sert, sivri, kesici ve kiit cisimlerle yaralanmalar... Deprem
+ Kan kayiplari / Kanamalar

* Yaniklar... Yanginlar

+ Atesli silah yaralanmalari (Ozellikle yaban hayatinda)
+ Gilnes ¢carpmasi...

+ Solunum yollarinda, 6zofagusta yabanci cisim

« Uretral tikanikliklar...

« Timpani

+ Gii¢c dogum... vd.

Veteriner Acilde Kullanilan ilag Gruplan
+ Otonom Sinir Sistemine Etkili ilaclari
+ Antidotlar

+ Santral Sinir Sistemine Etkili ilaglar ve Diger Acil ilaglar
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Otonom Sinir Sistemine Etkili

Siklikla Kullanilan Antidotlar

Santral Sinir Sistemine Etkili

ilaglan ilaglar ve Diger Acil ilaglar
Fizostigmin Atropin Antihistaminik
Neostigmin Fizostigmin Glukokortikoid
Pridostigmin Aktif Kémiir... Universal Antidot | Doksapram
Atipemazol Niketamid
Diazepam Ksilazin... Detomidin...
Medetomidin
Atropin Niketamid... Pentilentetrazol Diazepam, Feno/Pentobarbital,
Butorfanol... Propofol
Buskopan Naloksan Lidokain... Prokainamid
Skopolamin Vitamin K Kafein

Fesoteradin

Traneksamik Asit

NSAI... Meloksikam vd...

Na tiyosiilfat... Na Nitrit,
Nitrokobinamid

Na bikarbonat — Dekstroz %50

Adrenalin

Metilen mavisi

Furosemid... Mannitol

Noradrenalin

Obidoksim... Pralidoksim

Dekstran 40

Dopamin N asetil sistein Vit C... Amonyum kloriir
Ritodrin Ca EDTA Na siilfat... Mg siilfat
Salbutamol... Klenbuterol Etil alkol Hidrojen peroksit (%3)

Antivenom serum... Antiakrep Digitoksin

serum
Beta blok... Timolol oph. intravendz Lipid Emiilsiyonu Ca glukonat

(ILE)
Beta blok... Esmolol enj. Hiperbarik Saf Oksijen Amiodaron
Alfa blokor... Terazosin Dimerkaprol Insiilin

Heparin

Na nitruprussit
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Drugs Used in Veterinary Emergency

Prof. Dr. Halis OGUZ

Konya, Turkiye

SUMMARY

Introduction
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Drugs Acting on the Autonomic
Nervous System

Commonly Used Antidotes

Drugs Acting on the Central
Nervous System and Other
Emergency Drugs

Physostigmine

Atropine

Antihistaminic

Selguk University, Faculty of Veterinary Medicine, Department of Pharmacology and Toxicology,

Neostigmine Physostigmine Glucocorticoid
Pyridostigmine Activated charcoal... Universal Doxapram

Antidote

Atipamezole Nikethamide

Diazepam Xylazine... Detomidine...

Medetomidine

. L . . . . . Atropine Nikethamide... Pentylenetetrazol | Diazepam, Feno/Pentobarbital,
The times when a veterinarian shows his professional art and “makes a difference" are his performance in P Y P
emergency situations. The performance and interventions of a veterinarian in emergency situations are of vital Butorphanol... Propofol
importance for a living being. For a physician, drug knowledge, professional skills, communication, deontology, , , —
. . 4 . . L . Buscopan Naloxone Lidocaine / Procainamide
socio-psychological competence, equipment and devices, as well as manual dexterity and practicality are im- _ — ,
Scopolamine Vitamin K Caffeine

portant. No matter how good the drug knowledge and skills are, it is necessary to have the drugs ready-to-use
and to constantly renew the information. It is important to know the doses of emergency drugs and antidotes Fesoterodine
and to always have them accessible. Emergency drugs and antidotes can be used above the treatment dose at
the initiative of the veterinarian. In our training activity, information will be provided on the general characteris-

NSAI... Meloxicam etc...
Na bicarbonate — Dextrose %50

Tranexamic Asit

Na thiosulfate... Na Nitrite,
Nitrocobamamide

tics and indication of the drugs in the table as long as time allows.

Emergencies Commonly Encountered in Veterinary Medicine

Respiratory failure / collapse / Drowning
Circulatory failure / collapse

Poisoning

Traffic accidents

Falling from heights

Anaphylaxis... Type I Allergy

Lightning strike / Electric shock

Injuries with hard, pointed, cutting and blunt objects... Earthquake
Blood loss / Bleeding

Burns... Fires

Gunshot wounds (Especially in wildlife)
Sunstroke...

Foreign body in respiratory tract, esophagus
Urethral obstructions...

Tympani

Dystocia... etc.

Drug Groups Used in Veterinary Emergency

Drugs Affecting the Autonomic Nervous System
Antidotes
Drugs Affecting the Central Nervous System and Other Emergency Drugs
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Adrenaline

Methylene blue

Furosemide... Mannitol

Noradrenaline

Obidoxime... Pralidoxime

Dextran 40

Dopamine N acetyl cysteine Vit C... Ammonium chloride
Ritodrine Ca EDTA Na sulfat... Mg sulfate
Salbutamol... Clenbuterol Etil alcohol Hydrogen peroxide (%3)

Antivenom serum... Anti-
scorpion serum

Digitoxin

Beta bloc... Timolol oph.

Intravenous Lipid Emulsion
(ILE)

Ca gluconate

Beta bloc... Esmolol enj. Hyperbaric Pure Oxygen Amiodaron
Alfa block... Terazosin Dimercaprol Insulin
Heparin

Na nitroprusside
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Ku¢iik Hayvanlarda Zehirlenme Vakalarina Yaklagim
ve Tedavi

Prof. Dr. Halis OGUZ

Selcuk Universitesi Veteriner Fakiiltesi Farmakoloji ve Toksikoloji Anabilim Dali, Konya, Tiirkiye

OZET

Giris

Diinyada endustriyel gelismelerle birlikte tarimsal uygulamalar (pestisitler, yapay giibreler vd.), deterjan ve pet-
rol kullanimi, hizli niifus artisi ve kentlesme, arac trafigindeki artis, niikleer denemeler ve niikleer kazalar ile
cevreye yayilan zehirli maddeler insan ve hayvan sagligi ile ekosistemi tehdit etmektedir. Bu kimyasallar ve di-
ger toksik 6geler (bitkisel, madensel, mikrobiyal vd.) hayvanlarda akut, subakut ve kronik zehirlenmelere neden
olmaktadirlar. Ulkemizde kirsaldan sehre g6¢ ve mera alanlarinin daralmasi gibi sebepler de toksik madde-hay-
van temasinda onemli faktorlerdir.

Evlerimizde popiilasyonu hizla artan kii¢iik hayvan yetistiriciligi ile insan-hayvan temasi siklagmakta ve ayrica
bizlere eslik eden bu sevimli dostlarimiz evlerde tiiketilen-kullanilan tiim materyallerle bire-bir etkilesime gir-
mektedir. Bu da onlar igin ciddi zehirlenme ve yabanci cisim risklerini beraberinde getirmektedir. Bu baglamda
evdeki temizlik maddeleri ve beseri ilaglar basta olmak tizere, bazi yiyecekler, kozmetik maddeleri, salon bitkile-
ri, oyuncaklar, elektronik esya pargalari, pil vd. zehirlenmelere yani boyutlarlar getirmektedir.

insan, hayvan ve gevre sagliginin bir biitiin olarak ele alindigi “tek saglhk” konsepti gerek kiiresel bazda gerekse
yerel dlgeklerde birgok lilkede ele alinmis ve bu konuda ciddi ilerlemeler kaydedilmistir. Bu konseptte beseri he-
kimler, veteriner hekimler ve ekosisteme ait birimlerde (cevre, bitki, yaban hayati vd.) gérev alan profesyonellerin
esglidiim iginde caligmasi 6ngoriilmektedir. Hayvanlarda zehirlenmeye bagli 6liimler, enfeksiyoz hastaliklar ya
da travma gibi nedenlere bagli 6liimlerle karsilastirildiginda daha az sayidadir. Ancak, veteriner hekimlikte ze-
hirlenmelerin tedavisi her zaman sikintili bir siire¢ olmakta ve ¢ogu vakalarda hayvanlar kaybedilmektedir. Bun-
da alinan maddelerin toksisitelerinin ve hayvan tiirlerinin maddelere karsi duyarlilklarinin farkl olmasi, alinan
miktarin bilinememesi, zehirlenmis hayvanlarin veteriner hekime gelinceye/hekimin hayvana ulasincaya kadar
gegen sirenin uzunlugu ve veteriner kliniklerinde zehirlenmelerin tedavisine yonelik acil ekipman ve cihazlarin
yetersizligi de 6nemli etkenlerdendir.

Kiigiik Hayvanlarin Zehirli Maddelere Maruziyet Yollar

Maruziyet baslica dort farkl sekilde olmaktadir: i) Kazara maruziyet, i) Kasti zehirleme, iii) Tuzak yemleri, iv) ilag
doz asimi ya da ilaca duyarhhiga bagl ilag reaksiyonlar (iatrojenik).

Kiigiik Hayvanlarda Zehirlenme Ornekleri

Kiiglik hayvanlarin en ¢ok maruz kaldigi kimyasallar: Pestisitler, tarimsal miicadelede kullanilan insektisitler,
ev ve is yerinde kullanilan temizlik maddeleri ve kimyasallar, ilaglar, yapay glibreler, endiistriyel atiklar, petrol
driinleri-hidrokarbonlar, yem katki maddeleri, pil, elektronik esya pargalari, kursun levhalar, ingaat malzemeleri,
metal bilesimli boyalar, dogrudan ya da yem ve sulara karisarak alinan zehirli bitkiler, evde yetistirilen salon
bitkileri, besinler (gikolata gibi), uyarici haplar, mikotoksinler, botilinum toksini, zehirli hayvan isiriklari, toksik
gazlar, radyoaktivite vd.

Zehirlenme Olgularinin Ozellikleri

1. Zehirli maddenin alinis yolu: i) Oral yolla (yem, su ya da dogrudan), ii) Deri-temas, iii) Solunum/
inhalasyon, iv) Paranteral yol

2. Anemnez ve genel muayene/agiz boslugunun muayenesi: Toksin kaynaginin belirlenmesi igin “de-
dektif" gibi galismak ve buldugu pargalan birlestirmek. Proaktif yaklagim.
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. Zehirlenmeler “acil” olgulardir.

. Zehirlenmelerde “prognoz” cogunlukla kottidir. Hayvan sahibi bilgilendirilmeli.
. Enfeksiyoz hastaliklarla karigma riski, is glivenligi

. Vakit kaybetmeden tedaviye baslamak

. Sessiz, sakin ve rahat bir calisma ortami saglamak

. Toplu zehirlenmeler ve meslektaslar arasi yardimlagsma

. Onceden yapilan miidahale, ila¢ ve uygulamalar

. Tedavi basarisi prestij saglar
. Tani igin laboratuvara numune gondermek (gerekirse)

- O O 00 N O O b W

R [

Zehirlenmelerde Non-spesifik Klinik Semptomlar

Zehirlenmelerde klinik tablo zehrin toksikokinetik ve toksikodinamik 6zelliklerine gére degisen klinik bulgular-
dir. Semptomlar zehirli maddenin tanisi igin yeterli degil. Sadece yol gosterir.

+ Asiri heyecan / korku

« Agizdan asir salya akintisi, Agiz képilirmesi

« Kasilma / Nobetler / Konviilsiyon

+ Mukoza soluklugu, refleks kaybi

+ ishal, Kusma, Titreme, Solunum gigliigii

+ Vicut deliklerinden kan gelmesi

+ Adizda yaralar, Felcler, Sok, Koma

+ Yiksek ates pek goriilmez... Dinitro herbisitlerde... Antikolinerjiklerde belki...

* Uyusukluk, uyku hali, depresyon: GABA stimiilatérleri; Genel anestezikler, Barbitiiratlar, ivermektin-
ler, Diazepam grubu (Benzodiazepinler), Sedatif-trankilizanlar, Etil alkol, Karbon monoksit (uykuda)

Bazi semptomlar ve sendromlar eliminasyon igin yardimci olabilir. Ozellikle ne olmadigs!

* Kolinerjik Sendrom (4 + 1 + Santral SS Etkileri): Organik Fosforlular, Karbamatli insektiditler, Savas
gazlari, Kolinerjik ilaglar (Neostigmin, Fizostigmin vd.), Zehirli Sapkali Mantarlar...

+ Antikolinerjik sendrom (4 + 1 + Santral SS etkilerinin tersi): Atropin, Skopolamin, Atropa belladon-
na / Adamotu / Banotu, Antihistaminikler, Trisiklik Antidepresanlar (TSA), Botilinum toksini...

+ Sempatomimetik sendrom: Adrenerjik ilaglar, Amfetamin, Kokain, Kafein, Teobromin, Aminofilin...

* Ekstrapiramidal sendrom (Gok Siddetli Konviilsiyonlar): Klorpromazin, Fenotiyazin, Haloperidol,
Santral etkili kolinerjikler (Alzheimer ilaglari) ...

* Metabolik asidoz: Salisilatlar, Etanol, Metanol, Etilen glikol, NSAl'lerden ¢ogu...
+ Kardiyak aritmiler: TSA, Kokain, Amfetamin, Digitaller...
+ Histamine bagh reaksiyonlar. Urtiker, Solunum sikintisi, Odemler. Hekime ilave yiik.

Zehirlenme Tedavilerinde izlenecek Yol

Hayvan tiiriine ve klinik tabloya gore degismekle birlikte zehirlenme vakalarinin yonetimi asagidaki siraya gore
yapihr:

1. Hayatin devamini saglamak (Solunum, dolagim; CPR — ABC — ACB)

2. Antidot uygulamak (Varsa)

3. Zehirli maddenin viicuttan uzaklastirilmasi (Temas zehirlerde cildi yikama; oral alinan zehirler-
de kusturma, gastrik lavaj, gastrotomi-rumenotomi; inhalasyonla maruziyette hayvani bélgeden
uzaklastirmak ve solunum destegi vd.)
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4. Emilimin (kana karigmasinin) engellenmesi (Adsorban-baglayici, ¢oktiriicli, yumusatici-sarici

maddeler)

5. Siirgiit uygulamak (Tuzlu siirgiitler; lakzatif, purgatifler)

6. Sivi ile beraber forse dilirezis uygulanmasi, iyonize diliresis (idrar pH'sini degistirmek), periton di-
yalizi, hemodiyaliz, hemoperfiizyon vd.

7. Semptomlara yonelik tedavi (hipotermi, hipertermi, hipoglisemi, asidoz, alkoloz, konviilsiyon, san-
c1, solunum ve kalp yetmezligi vd.)

8. Takip — Gozlem — Destek Tedavisi (ilag idame dozlarinin uygulanmasi, varsa karaciger ve bébrek
gibi vital organlardaki tahribatin diizeltiimesine yonelik uygulamalar)

9. Degerlendirme ve Laboratuvara numune gonderilmesi (gerekirse)

Zehir oral yolla alinmigsa hepsi uygulanir. Oral yolla alinmamigsa 4. ve 5. atlanir. Hedef viicudu zehirden arin-
dirmak ve hayvani yasatmak yani “yasatarak arindirmak” olmali. Maddelerin hepsi hizli bir sekilde uygulanir.
Hastanin ve klinik semptomlarin énceligine gore sirlama degisebilir.

Antidotlar

Farkli mekanizmalarla zehrin toksikokinetik ve toksikodinamigini degistirebilen, kullanimi giivenli, zehirlenen
canhda dikkate deger yararli etkileri olan maddeler.

Halk arasinda “Panzehir" Farmakolog ve toksikologlar arasinda ise “Yetim ila¢" da denir. Tiim zehirlerin kendi-

lerine 6zgii antidotu yoktur.

Bir zehirlenmede;

+ Antidotu olmasi tedaviyi garanti etmez...

+ Antidotu olmamasi tedavi edilemeyecegini gdstermez.

+ Tedavi edilebilir olmasi hastanin sag kalacagini gostermez.

« Varsayimlar isi zorlastirabilir.

Asagidaki tabloda kimyasal, farmakolojik ve fizyolojik antagonizma esasina gore ya da diger mekanizmalarla
etki gosteren antidotlar ile zehirlenmelerde semptomatik olarak yararli olabilecek maddeler siralanmistir:

Zehir / ilag

Antidotlar / Semptomatik olarak yararli olabilecek maddeler

Alfa Adrenerjik ilaglar

Fentolamin... Nitratlar

Amfetamin Klorpromazin... Diazepam
Analeptikler Barbitiiratlar... Benzodiazepinler
Antidiyabetik (Oral) Sandostatin... Glukagon

Rl el Rl N

Antimon — Bakir — Civa — Arsenik —
Bizmut — Kadmiyum

Dimerkaprol (B.A.L.)

6. Arsenik, Kursun, Civa

Dimerkaprol... Sticcimer (2,3 Dimerkaptosiiksinik Asit, DMSA) Na
tiyosiilfat... Proteinli yumusatici, sarici maddeler (Oral alimda)

7. Aspirin

Na bikarbonat

8. Atropin — Skopolamin -
Antihistaminikler — TSA

Fizostigmin

9. Bakir

Trientin... Proteinli yumusatici, sarici maddeler (Yumurta aki, kaolin, pektin,
slit tozu, jelatin, metilseliiloz (Oral alimda)

10.Bakir — Altin — Civa — Cinko

D-Penisilamin... Amonyum molibdat...

Mg hidroksit

11.Barbutiratlar

Analeptikler
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12.Baryum Siilfat

Na Siilfat... Mg Siilfat

13.Benzodiazepinler

Analeptikler Kafein... Doksopram... Flumazenil...

14.Beta bloker — Ca kanal bloker

Glukagon... insiilin+Dekstroz... Pronalterol (Beta Bloker Zehirlenmesinde)

15.Bizmut

Arabistan zamki

16.Botilismus Toksini

Botilismus Polivalan Serumu

17.Civa (Metalik; inorganik) — Kadmiyum

Dimerkaprol... Penisilamin... MgO... Proteinli yumusgatici, sarici maddeler
(Oral alimda)

18.Demir — Bakir — Altin

Deferoksamin (Demir Zeh — iV)... Digerlerinde oral... Na bikarbonat (Oral
alimda)

19.Deterjan (Katyonik)

Sabun

20.Deterjan (Anyonik)

Proteinli yumusatici, sarici maddeler (Oral

21.Dinitro Herbisitler

Dantrolen

22.Egrelti Otu

Tiamin

23.Ergot alkoloidleri — vazokonstriktorler

Periferik vazodilatorler... Nitrogliserin

24 Etil alkol

Fomepizol... Tiamin... Zitramin? (Zn Tirevi)

25.Etilen glikol — Metil alkol (Metanol)

Etil Alkol... Fomepizol...

Na Bikarbonat... Tiamin... Ca glukonat

26.Fenoller Zeytinyagu... Sabun... Su... Alkol

27.Flor Kalsiyumlu bilesikler... Siit... CaO
28.Formaldehit Amonyakl Su (%0.9)... Amonyum asetat... Na tiyosilfat (Oral alimda)
29.Fosfor Bakir siilfat

30.Gossipol Fe Siilfat

31.Glmis Proteinli yumusatici, sarict maddeler (Oral alimda)
32.Glmis Nitrat Yemek Tuzu

33.Heparin Protamin Siilfat

34.Hidroflorik Asit, Oksalat, Floriir Ca Glukonat

35.Hipermagnezemi Ca Glukonat

36.ivermektin Analeptikler

37.lyot — Tentiirdiyot

Nisastali su... Na tiyosiilfat

38.izoniazid — Akrilamid

Piridoksin

39.Kalp Glikozidleri

Nisasta... Digibind... Prokainamid

40.Kalsiyum kanali Blokerleri (Verapamil,
diltiazem vd)-

Ca glukonat... insiilin... Dekstroz

41.Karbon Monoksit (CO)... H2S

Hiperbarik Saf Oksijen...

42 .Karbon Tetrakloriir

Kalsiyumlu bilesikler

43.Kolinerjik ilaglar — Organik Fosforlu
(OFi) — Karbamatli — OF'lu Savas
Gazlan

Atropin... Oksimler... Pralidoksim (OFi; ilk 36 saat)

44 . Klonidin

Nalokson

45 Kloroform

N-Asetil Sistein

46.Ksilazin — Amitraz

Atipemazol... Yohimbin (Ksilazin zehirlenmelerinde alternatif)

47.Kumarin-Varfarin-Antikoagiilan

Vit K1... Menadion

48.Kursun, Cinko

Ca EDTA... Dimerkaprol... Penisilamin... Tannik asit

49.Lokal Anestezikler — Beta bloker

intravendz Lipid Emiilsiyonu (iLE)

50.Major Trankilizanlar (Haloperidol,
Klorpromazin, Flufenazin vd)

Difenhidramin hidrokloriir

51.Metilksantinler (Kafein, Teofilin,
Aminofilin vd)

Barbiitiratlar... Propranolol
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52.Metotreksat — Formaldehid —

Folinik Asit... Lokovorin

Trimetoprim
53.Morfin — Opiatlar Naloksan... Nalorfin
54.Nikotin Hekzametonyum...

55.Nitrat — Nitrit — Klorat, Prilokain,
Methemoglobinemi

Metilen Mavisi... Vit C

56.N6ro — Muskiiler Blokanlar (Kiirar
Tirevleri)

Neostigmin + Atropin (Otoreseptor?)

57.0ksalat, Floriir

Ca Glukonat... Ca hidroksit... Mg stilfat (Oral almda)

58.Parasetamol

N-Asetil Sistein... Metiyonin... Vit C

59.Petrol irlinleri — Hidrokarbonlar

Mg siilfat

60.Pridoksin

izoniazid

61.Salisilatlar-Fenobarbital Na

Na Bikarbonat

62.Serotonin Reuptake Inh (SSRI)

Siprohepatidin

63.Siyaniir

Na Tiyosiilfat-Na Nitrit- DMAP-Hidroksikobalamin... Ca EDTA... 02

64.Solanin — Saponin Analeptikler
65. Stiknin-0Org Klorlu-Fipronil-Amfetamin | Diazepam... Kisa Etkili Barbitiirat (Pentobarbital)
66.Sulfonilure grubu hipoglisemikler Okreotid

67.Talyum

Demir Il Heksasiyanoferrat Il

68. Trisiklik Antidepresanlar (TSA)

Na Bikarbonat... Fizostigmin

69. Trombolitik ilaglar (Streptokinaz,
Alteplaz vd)

Traneksamik asit... Aminokaproik asit

70.Ure

Askorbik Asit... Asetik asit... Sirkeli Soguk Su (Oral alimda)

71.Valproik asit

Levokarnitin

72.Zehirli Mantar (Amatoksin vd)) Silibinin
73.Zehirli Yilan... Akrep... Botilismus Antiserum... Antihistaminik... Glikokortikoid
74.Dinitro Herbisitler Dantrolen
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Approach and Treatment of Poisoning Cases in
Small Animals

Prof. Dr. Halis OGUZ

Selguk University, Faculty of Veterinary Medicine, Department of Pharmacology and Toxicology,
Konya, Turkiye

SUMMARY

Introduction

In the world, along with industrial developments, agricultural practices (pesticides, artificial fertilizers, etc.),
detergent and petroleum use, rapid population growth and urbanization, increase in vehicle traffic, nuclear tests
and nuclear accidents and toxic substances released into the environment threaten human and animal health
and the ecosystem. These chemicals and other toxic elements (herbal, mineral, microbial etc.) cause acute,
subacute and chronic poisoning in animals. In our country, migration from rural areas to cities and the shrink-
age of pasture areas are also important factors in toxic substance-animal contact.

With the rapidly increasing population of small animals in our homes, human-animal contact is becoming more
frequent and in addition, these cute friends who accompany us interact with all the materials consumed and
used in our homes. This brings about serious poisoning and foreign matter risks for them. In this context, espe-
cially cleaning materials and human drugs in the home, some foods, cosmetics, indoor plants, toys, electronic
parts, batteries etc. cause poisoning.

The "one health” concept, in which human, animal and environmental health is considered as a whole, has been
addressed in many countries, both globally and locally, and serious progress has been made in this regard. In
this concept, it is envisaged that human physicians, veterinarians and professionals working in ecosystem units
(environment, plants, wildlife, etc.) will work in coordination. Chemicals and other toxic elements (herbal, mineral,
microbial, etc.) spread into the environment cause acute, subacute and chronic poisoning in animals. Deaths
due to poisoning in animals are less common compared to deaths due to causes such as infectious diseases or
trauma. However, treatment of poisonings in veterinary medicine is always a troublesome process and, in most
cases, animals are lost. The different toxicities of the substances taken, the lack of knowledge of the amount in-
gested and the sensitivity of animal species to the substances, the length of time it takes for poisoned animals to
reach the veterinarian/until the veterinarian reaches the animal, and the inadequacy of emergency equipment and
devices for the treatment of poisoning in veterinary clinics are also important factors in this regard.

Ways of Exposure of Small Animals to Toxic Substances

Exposure occurs mainly in four different ways: i) Accidental exposure, ii) Deliberate poisoning, iii) Trap baits, iv)
Drug overdose or drug reactions due to drug sensitivity (iatrogenic).

Examples of Poisoning in Small Animals

Chemicals to which small animals are most exposed: Pesticides, insecticides used in agricultural control,
cleaning agents and chemicals used at home and work, medicines, artificial fertilizers, industrial wastes, pe-
troleum products-hydrocarbons, feed additives, batteries, electronic parts, lead sheets, construction materials,
metal-containing dyes, poisonous plants taken directly or mixed with feed, and foods (such as chocolate),
home grown indoor plants stimulant drugs given by humans, mycotoxins, botulinum toxin, poisonous animal
bites, toxic gases, radioactivity, etc.

+ medicines, frequently used antidotes and emergency supplies should be prepared.
Characteristics of Poisoning Cases

1. Way of ingestion of the toxic substance: i) Orally (feed, water or directly), ii) Skin-contact, iii) Respira-
tion way/Inhalation, iv) Parenteral route

2. Anamnesis and general examination/examination of the oral cavity: Working like a “detective" to de-
termine the source of the toxin and combining the pieces found. Proactive approach
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3. Poisonings are "emergency” cases. 4. Prevention of absorption (Adsorbent-binding, precipitating, softening-covering substances)

4. The “prognosis” in poisonings is mostly poor. The animal owner should be informed. 5. Applying laxatives (Salty laxatives, purgatives)

5. Risk 9f contammatlo.n with mfec_tlou.s diseases, occupational safety 6. Fluid with forced diuresis, ionized diuresis (changing urine pH), peritoneal dialysis, hemodialysis,
6. Starting treatment without wasting time hemoperfusion, etc.

7. Prowdlng. a quiet, calm and comfc.>rtable wo.rkmg.j environment 7. Treatment for symptoms (hypothermia, hyperthermia, hypoglycemia, acidosis, alkalosis, convul-
8. Cooperation between colleagues in herd poisoning sion, pain, respiratory and heart failure, etc.)

9. Previous interventions, medications, and practices 8. Follow-up - Observation - Supportive Treatment (Administration of medication maintenance dos-

10. Treatment success provides prestige es, practices aimed at correcting damage to vital organs such as liver and kidneys, if any)

11. Send a sample to the laboratory for diagnosis (if necessary) 9. Evaluation of case and sending samples to the Laboratory (if necessary)

Non-specific Clinical Symptoms in Poisoning If the poison is taken orally, all are administered. If not taken orally, steps 4 and 5 are skipped. The goal should
be to purify the body from poison and keep the animal alive, that is, "purify by keeping it alive”". All items are

In poisonings, the clinical picture varies according to the toxicokinetic and toxicodynamic properties of the _ _ _ ali | C€|
applied quickly. The order may vary depending on the priority of the animal and clinical symptoms.

poison. Symptoms are not sufficient to diagnose the toxic substance. It just shows the way to diagnosis.
+ Extreme excitement / fear

. . . Antidote
+ Excessive salive from the mouth, foaming at the mouth

Substances that can change the toxicokinetic and toxicodynamic of the poison through different mechanisms,

+ Contraction / Seizures / Convulsion ) . . ;
are safe to use, and have remarkable beneficial effects on the poisoned organism/animal.

* Mucosal paleness, loss of reflexes _ _ _ _ _ _
Itis also called "Antidote” among the public and "Orphan Drug” among pharmacologists and toxicologists. Not

+ Diarrhea, Vomiting, Tremors, Difficulty in breathing all poisons have their own antidote

* Bleeding from body orifices

+ Sores in the mouth, Paralysis, Shock, Coma In a poisoning case;

+ Having an antidote does not guarantee treatment.

« Not having an antidote does not mean it cannot be treated.
+ Being treatable does not mean the patient will survive.

« Assumptions can make things difficult.

* High fever is not common... With Dinitro herbicides... Maybe with anticholinergics...

* Drowsiness, drowsiness, depression: GABA stimulators; General anesthetics, Barbiturates, Ivermec-
tins, Diazepam group (Benzodiazepines), Sedative-tranquilizers, Ethyl alcohol, Carbon monoxide (if
sleeping)

Some symptoms and syndromes may be helpful for elimination. Especially what it is not! _
In the table below, antidotes that act on the basis of chemical, pharmacological and physiological antagonism or other

* Cholinergic Syndrome (4 + 1 + Central SS Effects): Organophosphorus, Carbamate insecticides, War mechanisms, and substances that may be symptomatically useful in poisoning are listed:

gases, Cholinergic Drugs (Neostigmine, Physostigmine etc.), Poisonous Cap Mushrooms...
* Anticholinergic syndrome (opposite of 4 + 1 + Central SS effects): Atropine, Scopolamine, Atropa bel-

Poison / Medicine / Substance Antidote / Substances that may be helpful symptomatically

ladonna / Mandrake / Henbane, Antihistamines, Tricyclic Antidepressants (TSA), Botulinum toxin...

Sympathomimetic syndrome: Adrenergic drugs, Amphetamine, Cocaine, Caffeine, Theobromine, Ami-
nophylline...

Extrapyramidal syndrome (Very Severe Convulsions): Chlorpromazine, Phenothiazine, Haloperidol,
Centrally acting cholinergic (Alzheimer's drugs) ...

v Metabolic acidosis: Salicylates, Ethanol, Methanol, Ethylene glycol, most of NSAls...
v Cardiac arrhythmias: TSAs, Cocaine, Amphetamine, Digitalis...

v Histamine-related reactions: Urticaria, Respiratory distress, Edemas. Additional burden on the
veterinarian for treatment.

Alpha Adrenergic drugs

Phentolamine... Nitrates

Amphetamine

Chlorpromazine... Diazepam

Analeptics

Barbiturates... Benzodiazepines

Antidiabetic (Oral)

Sandostatin... Glucagon

SN R R

Antimony — Copper — Mercury — Arsenic —
Bismuth — Cadmium

Dimercaprol (B.A.L.)

Arsenic — Lead — Mercury

Dimercaprol... Succimer (2,3 Dimercapto-succinic Acid,
DMSA) Na thiosulphate... Protein based softener and covering
substances (For oral intake)

7. Aspirin Na bicarbonate
The way to Follow in poisoning Treatments 8. Atropine — Scopolamine — Antihistamines — Physostigmine
TSA
Although it varies depending on the animal species and clinical picture, management of poisoning cases is 9. Copper Trientin... Protein based softening and covering substances

carried out in the following order:

1. Ensuring the continuation of life (Respiration, circulation; CPR — ABC — ACB)
2. Apply antidote (if available)

3. Removing the toxic substance from the body (washing the skin for contact poisons; inducing
vomiting, gastric lavage, gastrotomy-rumenotomy for oral-exposed poisons; removing the animal
from the area and respiratory support in inhalation exposure, etc.)
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(Egg white, kaolin, pectin, milk powder, gelatin, methylcellulose
(For oral intake)

10. Copper — Gold — Mercury — Zinc

D-Penicillamine... Ammonium molybdate...

Mg hydroxide

11. Barbiturates

Analeptics
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12.Barium Sulphate

Na Sulphate... Mg Sulphate

13. Benzodiazepines

Analeptics... Caffeine... Doxapram... Flumazenil...

14. Beta blocker — Ca channel blocker

Glucagon... Insulin + Dextrose... Prenalterol (For Beta Blocker
Poisoning)

15. Bismuth

Arabian gum

16. Botulinum Toxin

Botulinum Polyvalent Serum

17. Mercury (Metallic; inorganic) — Cadmium

Dimercaprol... Penicillamine... MgO... Protein based softening
and covering substances (For oral intake)

18.Iron — Copper — Gold

Deferoxamine (Iron Tox — IV)... Oral in others... Na bicarbonate
(For oral intake)

19. Detergent (Cationic)

Soap

20. Detergent (Anionic)

Protein based softening and covering substances (For oral
intake)

21.Dinitro Herbicides

Dantrolene

22.Fern

Thiamine

23. Ergot alkaloids — vasoconstrictors

Peripheral vasodilators... Nitroglycerin

24. Ethyl alcohol

Fomepizole... Thiamine... Zitramine? (Zn Derivative)

25. Ethylene glycol — Methyl alcohol (Methanol)

Ethyl Alcohol... Fomepizole... Na Bicarbonate... Thiamine... Ca
gluconate

26. Phenols

Olive oil... Soap... Water... Alcohol

27. Fluorine

Calcium compounds... Milk... CaO

28. Formaldehyde

Ammonia Water (0.9%)... Ammonium acetate... Na thiosulfate
(For oral intake)

29. Phosphorus

Copper sulphate

30. Gossypol

Fe Sulfate

31. Silver

Protein based softening and covering substances (For oral
intake)

32. Silver Nitrate

Table Salt

33.Heparin

Protamine Sulfate

34. Hydrofluoric Acid — Oxalate — Fluoride

Ca Gluconate

35. Hypermagnesemia

Ca Gluconate

36. lvermectin

Analeptics

37.lodine — Tincture of iodine

Starchy water... Na thiosulfate

38.Isoniazid — Acrylamide

Pyridoxine

39. Cardiac Glycosides

Starch... Digibind... Procainamide

40. Calcium channel blockers (Verapamil,
diltiazem etc.)

Ca gluconate... Insulin... Dextrose

41.Carbon Monoxide (CO)... H2S

Hyperbaric Pure Oxygen...

42.Carbon Tetrachloride

Calcium compounds

43. Cholinergic drugs — Organic Phosphorus (OPI)
— Carbamate — War Gases with OP

Atropine... Oximes... Pralidoxime (OPI; first 36 hours)

44.Clonidine

Naloxone

45. Chloroform

N-Acetyl Cysteine

46. Xylazine — Amitraz

Atipamezole... Yohimbine (Alternative in xylazine poisoning)

47.Coumarin-Warfarin-Anticoagulant

Vit K1... Menadione

48.Lead, Zinc

Ca EDTA... Dimercaprol... Penicillamine... Tannic acid

49. Local Anesthetics — Beta blocker

Intravenous Lipid Emulsion

50. Major Tranquilizers (Haloperidol,
Chlorpromazine, Fluphenazine etc.)

Diphenhydramine hydrochloride
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51. Methylxanthines (Caffeine, Theophylline,
Aminophylline etc.)

Barbiturates... Propranolol

52. Methotrexate — Formaldehyde — Trimethoprim

Folinic Acid... Leucovorin

53. Morphine — Opiates

Naloxone... Nalorphine

54. Nicotine

Hexamethonium...

55. Nitrate — Nitrite — Chlorate, Prilocaine,
Methemoglobinemia

Methylene Blue... Vit C

56. Neuro-Muscular Blockers (Curare Derivatives)

Neostigmine + Atropine (Auto receptor?)

57.Oxalate, Fluoride

Ca Gluconate... Ca hydroxide... Mg sulfate (For oral intake)

58. Paracetamol

N-Acetyl Cysteine... Methionine... Vit C

59. Petroleum products — Hydrocarbons

Mg sulfate

60. Pyridoxin

Isoniazid

61. Salicylates-Phenobarbital Na

Na Bicarbonate

62. Serotonin Reuptake Inh (SSRI)

Cyproheptadine

63. Cyanide

Na Thiosulfate-Na Nitrite- DMAP-Hydroxocobalamin... Ca
EDTA.. 02

64. Solanine — Saponin

Analeptics

65. Strychnine-Org Chlorinated-Fipronil-
Amphetamine

Diazepam... Short-Acting Barbiturate (Pentobarbital)

66. Sulfonylurea group hypoglycemics

Octreotide

67. Thallium

Iron Il Hexacyanoferrate Il

68. Tricyclic Antidepressants (TSA)

Na Bicarbonate... Physostigmine

69. Thrombolytic drugs (Streptokinase, Alteplase
etc.)

Tranexamic acid... Aminocaproic acid

70.Urea

Ascorbic Acid... Acetic acid... Cold Water with Vinegar (For oral
intake)

71.Valproic acid

Levocarnitine

72.Poisonous Mushroom (Amatoxin etc.)

Silibinin

73. Snake... Scorpion... Botulinum

Antiserum... Antihistamine... Glucocorticoid

74. Dinitro Herbicide

Dantrolene
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Kiiciik Hayvanlarda ileri Goriintiileme: BT mi MR mi?

Prof. Dr. Murat SARIERLER

Aydin Adnan Menderes Universitesi Veteriner Fakiiltesi Cerrahi Anabilim Dali, ISIKLI Tiirkiye

Bilgisayarl tomografi (BT) ve manyetik rezonans goriintiileme (MR), veteriner hekimlikte her gegen giin daha
yaygin olarak kullanilan gelismis goriintiileme yontemleridir.

BT ve MR, ekipmanin daha erisilebilir olmasi, tedavi segeneklerindeki ilerlemeler ve hasta sahiplerinin beklen-
tilerinin artmasi nedeniyle veteriner hekimlikte giderek daha fazla kullanilmaktadir. Bununla birlikte, her ikisi de
dikkatli hasta sec¢imi gerektiren karmasik ve pahali prosediirlerdir. Geleneksel tani araglarinin yerini almaktan
ziyade onlari desteklemek igin kullaniimahdirlar.

MR ve BT taramasi, radyolojide ¢ok gesitli tibbi durumlar igin degerli tanisal bilgiler saglayan vazgegilmez arag-
lardir. Her iki modalite de benzersiz avantajlar sunar ve belirli klinik uygulamalara sahiptir. Her bir gériintiileme
tekniginin glicli yonlerini ve sinirlamalarini anlamak, belirli tani senaryolari igin en uygun modaliteyi belirleme-
de esastir. MR mi yoksa BT mi sorusu olduk¢a yaygindir ve bazen her iki yontem de, 6rnegin omurga kiriklari gibi
olgularda taniya ulagmak igin tamamlayici bir sekilde kullanilabilir. Dogru teshis, ancak spesifik modalite dogru
endikasyon icin segilirse saglanabilir.

BT'yi okumak kismen daha kolay (Rontgene benzer) olmasina karsin MR goriintiilerini okumak daha zordur
(Farkh dokular, calistinlan sekansa bagh olarak farkli sekillerde goriindir).

Veteriner hekimlikte MR'a erigim, yiiksek satin alma ve isletme maliyetleri nedeniyle biraz daha zordur. Cogun-
lukla MR ¢ekim iicreti de daha yiksektir.

BT'de kemik, mineralize dokular ve akciger dokusu detaylari daha iyiyken, sinir sistemi (beyin, omurilik, perifer
sinir..) ve yumusak doku (tendon, ligament) goriintiilemesi igcin MR daha iyi bilgiler verir. Toraks/abdomen gibi
buyiik alanlarin goriintiilenmesinde genellikle BT tercih edilir.

MR, iyonize radyasyon gerektirmez ve hastalar i¢in ¢cok gilivenlidir. Ancak MR tarayicisindaki miknatisin, makine
tarama yapmasa bile her zaman agik oldugu unutulmamali, demir iceren metalik nesneler asla tarayiciya yak-
lastinlmamali, kalp pili olan hastalar veya personel MR odasina girmemelidir. Taranacak bolgeye yakin demir
iceren metalik implantlari olan hastalarla ilgili de bazi endigeler olabilir.

BT, hizh bir gekim siiresine sahiptir ve bu nedenle daha fazla alan hizl bir sekilde taranabilir. Bu nedenle BT,
beseri ve veteriner hekimlikte travma hastalari igin gok yararlidir. Tarama siiresinin daha uzun olmasi (30-60
dakika) nedeniyle, MR'nin bir ila iki spesifik bélgeyi hedeflemesi gerekir ve tarama 6ncesi lezyon lokalizasyo-
nunun dogru yapilmasi kilit nem tasir. MR icin genel anestezi gerekirken, BT sedasyon veya genel anestezi
altinda (ve hatta uyanik) gergeklestirilebilir. BT de de incelenecek bolgedeki metal implantlar goriinti kalitesini
bozar, ancak bazi cihazlarda metal artefaktini azaltma yazilimi mevcuttur.

Sonug olarak her iki cihazin da birbirlerine gore listiin ve zayif yanlari vardir ve bu nedenle etkin bir taniya ulas-
mak i¢in dogru vakada dogru modaliteyi kullanmak gerekir.

*Calismada kullanilan Bilgisayarli tomografi gekimlerinin bazilari "ADU Veteriner Fakiiltesi Arastirma ve Uygulama Hastanesi G&-
rintiileme Merkezinin Kurulmasi (ADU-BAP VTF-20024)" isimli proje kapsaminda kurulumu gergeklestirilen tomografi iinitesinde
gercgeklestirilmistir.

Kaynaklar
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Advanced Imaging in Small Animals: CT or MRI?

Prof. Dr. Murat SARIERLER

University of Aydin Adnan Menderes, Faculty of Veterinary Medicine, Surgery Department,
Aydin, Tiirkiye

Computed tomography (CT) and magnetic resonance imaging (MRI) are advanced imaging modalities that are
becoming more and more widely used in veterinary medicine.

CT and MRI are increasingly used in veterinary diagnostics due to greater accessibility of equipment, advances
in treatment options and increased expectations of patient owners. However, both are complex and expensive
procedures that require careful patient selection. They should be used to supplement rather than replace tra-
ditional diagnostic tools.

MRI and CT scanning are indispensable tools in radiology that provide valuable diagnostic information for a
wide range of medical conditions. Both modalities offer unique advantages and have specific clinical applica-
tions. Understanding the strengths and limitations of each imaging technique is essential in determining the
most appropriate modality for specific diagnostic scenarios. The question of MRI or CT is quite common, and
sometimes both modalities can be used in a complementary manner to arrive at a diagnosis, for example spinal
fractures. Accurate diagnosis can only be achieved if the specific modality is chosen for the correct indication.

CT is somewhat easier to read (similar to X-ray), whereas MR images are more difficult to read (different tissues
appear in different ways depending on the sequence being run).

Access to MRl in veterinary medicine is slightly more difficult due to high purchasing and operating costs. Often
the cost of an MRI scan is also higher.

CT gives better details of bone, mineralised tissues and lung tissue, while MRI gives better information for im-
aging of the nervous system (brain, spinal cord, peripheral nerve...) and soft tissue (tendons, ligaments). CT is
generally preferred for imaging large areas such as thorax/abdomen.

MRI does not require ionising radiation and is very safe for patients. However, it should be remembered that
the magnet in the MRI scanner is always switched on, even when the machine is not scanning, ferrous metallic
objects should never be placed near the scanner, and patients with pacemakers or staff should not enter the
MRI room. There may also be some concern about patients with ferrous metallic implants close to the area to
be scanned.

CT has a fast acquisition time and therefore more areas can be scanned quickly. CT is therefore very useful for
trauma patients in human and veterinary medicine. Due to the longer scan time (30-60 minutes), MRI needs
to target one to two specific areas and accurate lesion localisation prior to scanning is key. While MRI requires
general anaesthesia, CT can be performed under sedation or general anaesthesia (or even awake). In CT, met-
al implants in the area to be examined impair image quality, but some devices have metal artefact reduction
software.

In conclusion, both devices have advantages and disadvantages compared to each other and therefore it is
necessary to use the right modality in the right case to reach an effective diagnosis.
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Kedi ve Kopeklerde Toraks Tomografisi

Prof. Dr. Murat SARIERLER

Aydin Adnan Menderes Universitesi Veteriner Fakiiltesi Cerrahi Anabilim Dali, ISIKLI Tiirkiye

Torasik hastalik siiphesi olan hastalarda bilgisayarli tomografi (BT), radyografi ve ultrasonografi gibi tanisal
goriintlileme yontemlerinin hastaligin nedenini ve yayginhgini belirlemede basarisiz oldugu durumlarda kul-
lanilmasi onerilen bir yontemdir. Genel olarak, ventral rekumbasyon, gogiis duvari, plevral, mediastinal, kar-
diyovaskiiler ve hava yollari calismalari igin en iyi sonucu veren yatis pozisyonudur. On ayaklar ileriye dogru
uzatilarak servikal omurgaya paralel pozisyonlandiriimahdir.

Hareketlilik, istenmeyen artefaktlar yaratacagindan, tarama sirasinda agir sedasyon veya kisa etkili aneste-
zi gereklidir. Bu durum 6zellikle solunum hareketinin en belirgin oldugu toraks ve abdominal bolge icin daha
onemlidir.

Toraks BT degerlendirmesi igin sistemik bir yaklagim gereklidir. Yumusak doku yapisini degerlendirmek icin
ekstratorasik yapilar, mediastinal yapilar, pulmoner, plevra ve diyafragma incelenmelidir. Osse6z yapilar ve hava
yollari da degerlendirilmelidir.

Torasik Sinirlar ve Diyafram:

+ Toraks iskelet (vertebralar, kostalar, sternum), kraniyal ve kaudal torasik apertiirler ve onu orten yu-
musak doku yapilarindan olusan (torasik, pektoral, spinal ve diger kaslar, deri alti yag ve deri) torasik
sinirlar ve kosta arkina baglanan ve kaudal torasik acikhigi 6rten diyaframin biitlinliigii incelenir.

+ Kosta king, kosta tiimorii, géglis duvari apsesi, goglis duvari tiimorii ve diyafram rupturu gibi toraks
duvari ve diyafram hastaliklari BT'de tespit edilebilir.

Pleura:
+ Pleural zar, kan damarlari ve lenfatikleri iceren, bag doku tabakasini 6rten, tek bir mezotelyal hiicre
tabakasindan olusan yapidir. Toraks duvarinin i¢ ylizeyini kaplayan bir parietal pleura ve akciger yiize-

yini kaplayan ve interlobar fissiirleri olusturan viseral bir pleura vardir. iki pleural zar arasinda, pleural
bosluk adi verilen ince bir bosluk vardir.

Pleura goriintiilenmesi icin tarama sirasinda tarama apnesinden hemen 6nce hiperventilasyon yapi-
labilir.

BT, hemotoraks haricinde pleural eflizyonun yapisini tahmin etmek icin kullanilamaz, hemotoraks ve
pleural kitle tanisi torasik BT ile, silotoraks tanisi BT lenfanjiografi ile konulabilir.
Mediastinum:

« Mediastinum, sol ve sag pleural bosluklar arasinda yer alan torasik orta hat boslugudur. Képek ve ke-
dilerde mediastinum, torasik trakea ve 6zofagus, lenf diigiimleri, timus, torasik duktus, birkag onemli
sinir, kalp ve biyik damarlari igerir.

* Mediastinumun BT goriintiilemesinde, manuel hiperventilasyon ile indiiklenmis apne olusturulabilir.
« BT'de 6zofagus tiim uzunlugu boyunca takip edilebilir.

« BT ile normal lenf diigiimleri zorlukla goriilebilir ancak biiyiimis lenf diigiimleri, bulunduklari yerde
yuvarlak homojen yumusak doku bosluklar olarak tanimlanabilir. Mediastinal lenfadenopatinin BT
ile degerlendirilmesi, rutin onkolojik evrelemenin ve cerrahi dncesi planlamanin énemli bir pargasini
olusturur.

+ Ozellikle megadzofagus, timoma ve pneumomediastinum gibi mediastinal hastaliklarin tanisi BT ile
konulabilir.

Trakea:

+ Trakea, larinksi bronsg sistemine baglayan yari sert bir tiiptiir. Solunum hareketi, trakeal goriintiileme
icin arzu edilir ve kollapsin degerlendirilmesi i¢in gereklidir.
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« BT'de trakeanin degerlendirilmesi igin gerekli olan tarama alani larinksten karinaya kadardir.

+ Trakeal hipoplazi, trakeit, trakeal stenoz, trakeal kollaps ve trakeal neoplazi tanisinda BT'den yararla-
nabilir.

Kalp ve biiyiik damarlar:

Kalp, iyotlu kontrast madde ile dolduruldugunda kolayca ayirt edilebilen d6rt odaciktan olusan karma-
stk bir kas yapisidir.

« Kontrasth BT, ventrikiiler ¢ikis yollarinin, aortik ark ve kollarinin limeninin ve pulmoner arterlerin de-
gerlendirilmesini saglar.

+ Perikardiyal eflizyon, kardiyak neoplazi, patent ductus arteriosus, vaskiiler ring anomalisi, pulmoner
tromboembolizm, vaskiiler diseksiyon, anevrizma ve stenoz gibi hastaliklarin tanisinda BT'den yarar-
lanilabilir.

Akcigerler ve Bronglar:

+ Bronglar, akciger penceresi ayarl yiiksek frekansli rekonstriiksiyon goriintiilerinde, perifere dogru
sivrilen hiperdens duvarlara sahip yuvarlak, hava dolu tlipler olarak agik¢a goriintilenir. Képeklerde
duvarlar merkezi olarak mineralize olabilir; bu durum kondrodistrofik irklarda belirgin ve periferiktir.
Kedilerde normal brong duvarlari mineralize olmamaldir. Normal bronslarin sanal bronkoskopisi, ka-
demeli olarak daralan ve transversal kesitte yuvarlak olan diiz duvarl tiibliler yapilari ortaya ¢ikarir.
Daha kiigiik bronsiyoller bu teknikle degerlendirilemez.

+ Ventile olan akcigerlerin anatomik ayrintilarini gorsellestirmek i¢in akciger pencereli yiiksek ¢oziindir-
IUkli BT ayarlari en iyisidir.

« Bronsiyal kollaps, bronsitiz, bronsiektazi, akciger lobu torsiyonu, pulmoner apse ve metastatik akciger
neoplazisi gibi hastaliklarin tanisinda BT'den yararlanilabilir.

+ Sonug olarak thoraksa ilgili patolojilerin hizli bir sekilde arastirlmasinda BT, olduk¢a degerli bilgiler
sunan bir goriintiileme yontemidir.
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Thoracic Tomography in Dogs and Cats

Prof. Dr. Murat SARIERLER

University of Aydin Adnan Menderes, Faculty of Veterinary Medicine, Surgery Department,
Aydin, Tiirkiye

In patients with suspected thoracic disease, computed tomography (CT) is arecommended modality when oth-
er diagnostic imaging modalities such as radiography and ultrasonography have failed to determine the cause
and extent of disease. In general, ventral recumbency is the best position for chest wall, pleural, mediastinal,
cardiovascular and airway studies. The forelimbs should be extended and placed parallel to the cervical spine.

Heavy sedation or short-acting anaesthesia is required during scanning, as mobility may create unwanted ar-
tefacts. This is particularly important for the thorax and abdominal region where respiratory movement is most
prominent.

A systemic approach is required for thoracic CT evaluation. Extrathoracic structures, mediastinal structures,
pulmonary, pleura and diaphragm should be examined to evaluate soft tissue structure. Osseous structures
and airways should be evaluated.

Thoracic Borders and Diaphragm:

+ The thoracic skeleton (vertebrae, costae, sternum), the cranial and caudal thoracic apertures and the
soft tissue structures that cover it (thoracic, pectoral, spinal and other muscles, subcutaneous fat and
skin), the boundaries of the thoracic cavity and the integrity of the diaphragm, a dome-shaped mus-
culotendinous organ that connects to the costal arch and covers the caudal thoracic opening.

+ Diseases of the thoracic margins and diaphragm such as costal fracture, costal tumor, thoracic wall
abscess, thoracic wall tumor and diaphragm rupture can be detected on CT.

Pleura:

« The pleural membrane is a structure consisting of a single layer of mesothelial cells covering a con-
nective tissue layer containing blood vessels and lymphatics. There is a parietal pleura that covers
the inner surface of the thoracic wall and a visceral pleura that covers the lung surface and forms the
interlobar fissures. Between the two pleural membranes is a thin space called the pleural space.

+ For visualization of the pleura, hyperventilation can be performed just before scan apnea during scan-
ning.

« CT cannot be used to estimate the nature of pleural effusion except for haemothorax; haemothorax
and pleural mass can be diagnosed by thoracic CT, and chylothorax can be diagnosed by CT lym-
phangiography.

Mediastinum

« The mediastinum is the thoracic midline space located between the left and right pleural cavities. In
dogs and cats, the mediastinum contains the thoracic trachea and esophagus, lymph nodes, thymus,
thoracic ductus, several important nerves, heart and great vessels.

+ CT imaging of the mediastinum can be performed with manual hyperventilation and induced respira-
tory pause.

+ On CT, the esophagus can be followed along its entire length.

+ Normal lymph nodes are barely visible with CT, but enlarged lymph nodes can be defined as rounded
homogeneous soft tissue spaces where they are located. CT evaluation of mediastinal lymphadenop-
athy is an important part of routine oncologic staging and preoperative planning.

« Especially mediastinal diseases such as megaesophagus, thymoma and pneumomediastinum can be
diagnosed by CT.

188

DAVETLI KONUSMACI OZETLERI - 1 KASIM, CUMA INVITED SPEAKERS ABSTRACTS - NOVEMBER 1st FRIDAY, 2024

Trachea
+ The trachea is a semi-rigid tube that connects the larynx to the bronchial system. Respiratory motion
is desirable for tracheal imaging and essential for the assessment of collapse.
+ The scan area required for evaluation of the trachea on CT is from the larynx to the carina.

+ CT can be used to diagnose tracheal hypoplasia, tracheitis, tracheal stenosis, tracheal collapse and
tracheal neoplasia.

Heart and great vessels:

« The heart is a complex muscular structure consisting of four chambers that are easily distinguishable
when filled with iodinated contrast medium.

+ Contrast-enhanced CT allows evaluation of the ventricular outflow tracts, the lumen of the aortic arch
and its branches, and the pulmonary arteries.

+ CT can be used in the diagnosis of pericardial effusion, cardiac neoplasia, patent ductus arteriosus,
vascular ring anomaly, pulmonary thromboembolism, vascular dissection, aneurysm and stenosis.

Lungs and Bronchi:

« Bronchi are clearly visualized on lung window-adjusted high-frequency reconstruction images as
round, air-filled tubes with hyperdense walls tapering toward the periphery. In dogs, the walls may be
centrally mineralized; this is prominent and peripheral in chondrodystrophic breeds. In cats, normal
bronchial walls should not be mineralized. Virtual bronchoscopy of normal bronchi reveals smooth-
walled tubular structures that gradually narrow and become round in transversal section. Smaller
bronchioles cannot be evaluated with this technique.

+ High-resolution CT settings with a lung window are best for visualizing details of the ventilated lung
anatomy.

+ CT can be used to diagnose diseases such as bronchial collapse, bronchitis, bronchiectasis, lung lobe
torsion, pulmonary abscess and metastatic lung neoplasia.

+ In conclusion, CT is an imaging modality that provides valuable information in the rapid investigation
of thoracic pathologies.
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Akut Abdomen Vakalarinda Tanisal Goriintiilemenin
Rolii

Antonella PUGGIONI

DrMedVet, CertVDI, ECVDI Diplomati, PGDipUTL, Egitimde inovasyon ve Yaraticilik Diplomasi, Dub-
lin Universitesi Veteriner Fakiiltesi Radyoloji Boliimii Profesorii

Konusmaci gorsel ve videolarla interaktif vaka sunumlari yapmistir.

The speaker made an interactive case presentations with visuals and videos.
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Plevra ve Mediastinum Durumlan Radyografi Ne
Zaman Yeterli ve Ne Zaman Degil

Antonella PUGGIONI

Antonella PUGGIONI, DrMedVet, CertVDI, DipECVDI, PGDipUTL, PGDip in Innovation and Creativity in
Education, Ass. Prof of Radiology, School of Veterinary Medicine, University College Dublin

The speaker made an interactive case presentations with visuals and videos.

Konusmaci gorsel ve videolarla interaktif vaka sunumlari yapmistir.

193



DAVETLI KONUSMACI OZETLERI - 2 KASIM, CUMARTESI INVITED SPEAKERS ABSTRACTS - NOVEMBER 2nd SATURDAY, 2024

Travma Hastalari i¢in Anestezi

Prof. Francesco STAFFIERI

Bari Universitesi, italya

Travmatik olaylar her yastan hayvan etkilemektedir ve 3 yasin altindaki kdpek ve kedilerde 6nde gelen 6lim ne-
denlerindendir. Spesifik yaralanmalar potansiyel 6lim riskine gére tanimlanmali ve tedavi edilmelidir. Bununla
birlikte, gecirgen bir hava yolunun korunmasi ve intravaskiiler hacmin yeniden saglanmasi birincil 6neme sahiptir.

Cok sayida ciddi travmatik yaralanmayla muayeneye getirilen hastalarda, hayati 6neme sahip tanisal veya tedavi
edici prosediirleri gerceklestirmek amaciyla sedasyon, farmakolojik kisitlama veya genel anestezi kullaniimasi
siklikla gerekir. Bu vakalar 6nemli zorluklara neden olur ¢iinkii cogu anestezik ajan kardiyovaskiiler ve solunum
sistemlerini daha da baskilar. Bu yazida anestezi ve analjezi teknikleri yalnizca bu hasta popiilasyonu 6zelinde
ele alinmigtir.

Travma olgusuna mutlak bir anesteziyolojik yaklagim olmadigi gibi, solunumu baskilamadan veya kardiyovas-
kiiler stabiliteyi bozmadan analjezi ve rahatlama saglayan ideal bir anestezik ajan da yoktur. Anestezi uygu-
lanmadan once travma hastasinin durumunu stabil hale getirmek icin her tiirlii caba gosterilmelidir. Yalnizca
devam eden masif kanama veya intrakraniyal kanamayla birlikte kapali kafa travmasi gibi anormal durumlarda,
ameliyata gegmeden once hipovolemi ve sok durumlarini tamamen diizeltmeye ¢alismak tavsiye edilmez.

Travma gegiren hastalarin, 6zellikle hipovolemi veya hipotermi kosullari altinda, anestezi gereksinimlerinin azal-
masi ve ilaglara ongoriilemeyen tepkiler vermesi muhtemeldir. Anestezik ilaglar genellikle kardiyovaskiiler fonk-
siyonu baskilar ve halihazirda dehidrasyon ve hipovolemi durumunda olan hastalarda ciddi hipotansiyona neden
olabilir. Bu nedenle herhangi bir anestezik maddenin baslangi¢ dozu yariya indirilmeli ve daha sonra etki edecek
sekilde doze edilmelidir. Bazi bireylerde premedikasyon gerekli degildir. Hipovolemik hayvanlarda subkutan veya
intramiiskdler olarak uygulanan ajanlarin emilimi zayif olabilir.

Travma hastalar, hipoksiden kaynaklanan aritmiler (pulmoner kontiizyonlar, pnémotoraks ve plevral veya pe-
rikardiyal efiizyonlar dahil), kiint gégiis travmasindan kaynaklanan miyokard kontiizyonlari, endojen kateko-
laminlerin salinimi, hipotermi ve olasi elektrolit dengesizlikleri gibi olaylara yatkindir. Kopeklerde miyokardiyal
kontlizyon, torasik travmaya sekonder olarak en sik goriilen kalp hasaridir. En yaygin aritmiler ise; erken vent-
rikiiler kasilmalar (ventrikiiler ekstrasistoller) ve ventrikiiler tasikardidir. Travmatik olaydan 12 ila 48 saat sonra
aritminin gelismesi miimkiindiir. Miyokard iskemisinin durumu dolasim yetersizligine veya hipoksiye bagli ola-
bilir ve travmatize olmus hastayi aritmi gelisimine yatkin hale getirir. iskemik miyokardin reperfiizyonu, gegici
zayif kasilma etkinligi donemleriyle iliskili olabilir. Siddetli torasik kiint travma, toplu olarak agriya neden olan
ve organ fonksiyonunu azaltan ¢oklu kaburga kiriklarina, kemik boliimlerinin hareketliligine ve akciger kontliz-
yonlarina neden olur. Yiiksek kafa ici basinci, kafa travmasinin ana sorunu ve en sik goriilen sonucudur ve kafa
ici kanama veya beyin 6deminden kaynaklanmaktadir. Hipoventile durumdaki travma hastalarinda intrakraniyal
basincin yiikselmesi, hiperkapni (artmis karbondioksit) nedeniyle siddetlenir, bu da serebral vazodilatasyona
neden olur ve lokal perflizyonu daha da artirir. Ameliyatin aciliyeti gdz oniine alindiginda, travma hastalarini
genel anesteziden dnce onerilen 8 saatlik siire boyunca ag tutmak genellikle imkansizdir. Travma, esas olarak
sok ve agriya bagli sempatik uyari nedeniyle mide bosalmasini yavaslatir. Agriy1 hafifletmek veya muayene veya
tedavi beklentisiyle hastayi sakinlestirmek igin kullanilan narkotik analjeziklerin uygulanmasinin ardindan mide
bosalmasi daha da yavaslar. Aspirasyon pnomonisini dnlemek igin uyaniklik ve anestezi durumlan arasindaki
siire kisa olmalidir. Entlibasyon hizli olmali ve hastayi sternal dekibitusta ve basi yiiksekte tutarken orotrakeal
tlip manseti sisirilmelidir.

Anestezik bir ajan, kan hacminin ve ven6z déniiglin yeterli diizeyde yeniden saglanmasinin yerini tutmaz. Bu
ajanlarin ciddi hipovolemisi olan hastalara uygulanacagi durumlarda kardiyovaskiiler depresyon gelismesi bek-
lenebilir. Hipovolemik durum genel anestezi gereksinimini azaltir.

Travma hastalarinda kullanilan sedatif ajanlar, uzun siireli istenmeyen sedasyondan kaginmak icin kisa elimi-
nasyon slreleri ile secilmelidir. Sakinlestirici etkiyi hizli bir sekilde ortadan kaldirma 6zelligi, hastanin periyodik
olarak degerlendirilmesine olanak saglar.
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Travma hastalarinda kullanilan sedatif veya anestezik rejimin analjezik etki saglamasi gerekir. Agri, travmada
gozlenen hemodinamik ve solunumsal dengesizlikle iliskili ana faktorlerden biridir ve agri kontroliiniin akciger
fonksiyonunu iyilestirdigi gosterilmistir.

Travma hastalarini izlemeye yénelik 6zel ekipmanlar arasinda arteriyel ve merkezi vendz basinci dlgmek igin
kateterler, idrar ¢ikisini 6lgmek icin idrar sondalari, 6zofagus stetoskoplari, elektrokardiyografik monitorler, nabiz
oksimetreleri, kapnometreler ve dolayl kan basinci 6l¢glimii igin cihazlar yer alir. Hematokrit veya elektrolit 6l¢t-
mii i¢in birden fazla kan 6rnegdi alinmasi veya tekrarlanan kan gazi analizi yapiimasi gereken durumlarda arteriyel
kateterizasyon kullanilmasi yararli olur. Anestezi sirasinda en kotii senaryolarin olustugunu varsayarsak hastayi
izlemi sayesinde komplikasyonlari onlemek, uygun ve hizli miidahale etmek miimkiin olacaktir. Travma gegiren
hastalarda yogun izleme genellikle ameliyat ve uyanmadan sonra da uzun siire devam etmelidir. Hastanin duru-
mu ne kadar kritik veya stabil degilse, kullanilan izleme cihazlarinin sayisi da o kadar fazla olmalidir.

Geviri: Nurcan SAHIN
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Anesthesia for the Trauma Patient

Prof. Francesco STAFFIERI
University of Bari, Italy

Traumatic events affect animals of all ages and are the leading cause of death in dogs and cats under 3 years
of age. Specific injuries should be identified and treated according to their potential mortality risk. However, it
is of primary importance to maintain a pervious airway and restore intravascular volume.

Individuals who are brought to the examination with multiple, severe traumatic injuries often necessitate the
use of sedation, pharmacological restraint, or general anesthesia to perform vital diagnostic or therapeutic
procedures. These cases pose considerable difficulties because most anesthetic agents further depress the
cardiovascular and respiratory systems. In this paper, anesthesia and analgesia techniques are considered
with reference to this patient population only.

There is no absolute anesthesiologic approach to the trauma subject, nor is there an ideal anesthetic agent that
provides analgesia and relaxation without depressing respiration or compromising cardiovascular stability. Oc-
corre every effort should be made to stabilize the condition of the trauma subject before inducing anesthesia.
Only in abnormal circumstances, such as massive ongoing hemorrhage or closed head trauma with intracra-
nial hemorrhage, is it inadvisable to attempt to fully correct hypovolemic and shock states before proceeding
with surgery.

Traumatized individuals are likely to have reduced anesthesia requirements and unpredictable responses to
drugs, especially under conditions of hypovolemia or hypothermia. Anesthetic drugs usually depress cardi-
ovascular function and, in subjects already in a state of dehydration and hypovolemia, may induce severe
hypotension. Therefore, the initial dose of any anesthetic should be halved and subsequently titrated to effect.
In some individuals, premedication is not essential. In hypovolemic animals, agents administered subcutane-
ously or intramuscularly may be poorly absorbed.

Trauma patients are predisposed to events such as arrhythmias resulting from hypoxia (including pulmonary
contusions, pneumothorax, and pleural or pericardial effusions), myocardial contusions resulting from blunt
chest trauma, release of endogenous catecholamines, hypothermia, and possible electrolyte imbalances. In
dogs, myocardial contusion is the most frequently occurring cardiac injury secondary to thoracic trauma; how-
ever, the most common arrhythmias are premature ventricular contractions (ventricular extrasystoles) and
ventricular tachycardia. It is possible for arrhythmia to develop 12 to 48 hours after the traumatic event. The
state of myocardial ischemia may depend on circulatory insufficiency or hypoxia and predisposes the trauma-
tized subject to the development of arrhythmias. Reperfusion of the ischemic myocardium may be associated
with transient periods of poor contractile efficiency. Severe thoracic blunt trauma results in multiple rib frac-
tures, mobility of bone segments, and pulmonary contusions, which collectively cause pain and reduce organ
function. Elevated intracranial pressure is the main concern and most common consequence of head trauma
and is due to intracranial hemorrhage or cerebral edema. In trauma subjects in a hypoventilated state, eleva-
tion of intracranial pressure is exacerbated by hypercapnia (increased carbon dioxide), which induces cerebral
vasodilation and further increases local perfusion. Given the urgency of surgery, it is usually impossible to
keep trauma subjects fasting for the recommended 8-hour period before general anesthesia. Trauma slows
gastric emptying, princi- pally because of shock and pain-induced sympathetic stimulation. Gastric emptying
is further slowed following administration of narcotic analgesics used to relieve pain or to sedate the subject
in anticipation of examinations or treatment. To avoid aspiration phenomena, the period between waking and
anesthetic states should be short. Intubation should be rapid and the orotra- cheal tube cuff should be insuf-
flated while keeping the subject in sternal decubitus with the head elevated.

An anesthetic agent is not a substitute for adequate reprisal of blood volume and venous return. In cases where
these agents are to be administered to patients with significant hypovolemia, the development of cardiovascu-
lar depression is to be expected. The hypovolemic state lowers the overall anesthetic requirement.
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Sedative agents used in trauma subjects should be characterized by short elimination times to avoid prolonged
periods of unwanted sedation. The ability to quickly counteract the sedative effect allows periodic evaluation
of the subject. Sedative agents must not only be able to be rapidly reversible, they must also be effective in
achieving the desired outcome.

The sedative or anesthetic regimen used in trauma subjects must ensure analgesic effects. Pain is among the
major factors associated with the hemodynamic and respiratory instability observed in trauma, and control of
algic resentment has been shown to improve pulmonary function.

Specialized equipment for monitoring trauma subjects includes catheters for measuring arterial and central
venous pressure, urinary catheters for measuring urine output, esophageal stethoscopes, electrocardiograph-
ic mo- nitors, pulse oximeters, capnometers, and devices for indirect blood pressure measurement. In cases
where it is necessary to take multiple blood samples for measurement of hema- tocrit or electrolyte levels or to
perform repeated blood gas analysis, it is useful to use arterial catheterization.

Assuming that worst-case scenarios occur in the course of anesthesia, it will be possible to avoid complica-
tions and intervene appropriately and promptly. In traumatized individuals, intensive monitoring is often pro-
longed beyond surgery and awakening. The more critical or unstable the subject's condition, the greater the
number of monitoring devices employed.
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Anestezi ve Postoperatif Agr1 Yonetimi

Prof. Francesco STAFFIERI

Bari Universitesi, italya

Akut agr, travmatik, cerrahi veya infeksiy6z bir olayla aniden tetiklenir ve etkilenme siiresi tetikleyicinin ciddi-
yetine bagli olarak degisir. Perioperatif agri, akut agrinin klasik bir 6rnegidir. Cerrahi iglemler, hastanin bilingli
agn olarak algiladigi nosiseptif uyaranlara ve inflamasyona neden olur. Bu nedenle cerrahi islem yapilacak
tim hastalara analjezik uygulanmasi son derece uygundur. Akut perioperatif agrinin yetersiz yonetimi as-
linda periferik ve merkezi duyarliliga yol agarak kalici ve uyumsuz postoperatif agriya neden olabilir. Cerrahi
travma, her ne kadar en yaygin olarak inflamatuar agridan sorumlu olsa da ayni zamanda néropatik agridan
da sorumludur. Dolayisiyla bu kritik agsamada etkili agri yonetimi ¢ok onemlidir. Ameliyata alinan hayvan-
larda doku travmasi ve inflamasyon diizeylerinde onemli farkhliklar vardir, sonu¢ olarak hem periferik hem
de merkezi duyarlihgin farkli dereceleri tespit edilir. Postoperatif agri mekanizmalarinda énemli bir fenomen
olan periferik duyarlilik, notrofiller ve mast hiicreleri gibi bagisiklik hiicrelerinin gogii ve aktivasyonu, endo-
toksinlerin varligi ve iskemik kosullar dahil olmak iizere gesitli faktdrlerden etkilenir. Bu karmasik etkilesim,
cerrahi insizyonu takip eden agri modellerinde gok 6nemli bir rol oynar. Deri ve kas insizyonlari baglaminda,
postoperatif iskemik durumlarin belirleyicisi olan laktat, kas reaktif oksijen tiirleri (ROS) ve hidrojen peroksit
(H202) iiretimine bagli olarak pH ve oksijen gerginliginde bir azalma olusur. insizyondan hemen sonra sinir
terminallerindeki hiicre igi sinyal proteinlerinin hizli fosforilasyonu, dorsal kdk ganglionunda primer aferent
noronlarin ve uydu glial hiicrelerin duyarliigini arttirir. Ozellikle periferik duyarlilia ve insizyon sonrasi meka-
nik asiri duyarhhga katkida bulunan esas olarak A liflerinin segici aktivasyonudur. Hem ameliyat 6ncesi hem
de ameliyat sonrasi travmanin az oldugu ve inflamasyonun sinirli oldugu kastrasyon gibi elektif cerrahi kate-
gorisinde "fizyolojik" bir agri tepkisi gozlemlenir. Bu yanit, antiinflamatuar ilaglar ve opioidler gibi geleneksel
analjezik tedavilerle etkili bir sekilde yonetilebilinir.

Ote yandan, femur kiriklari gibi elektif olmayan ameliyatlar daha kapsamli ve kalici doku travmasi igerir ve
inlamasyon birkag saat veya giin siirer. Bu durumlarda, daha agresif bir analjezik yaklagim gerektiren "pa-
tolojik” bir agri tepkisi ortaya gikar. Benzer sekilde, haftalarca veya aylarca siiren travma ve inflamasyonu
iceren total kulak kanali ablasyonu gibi elektif olmayan prosediirler icin, agriya kargl son derece "patolojik”
bir yanit beklenir ve bu genellikle geleneksel analjezik tedavi yontemlerine direnglidir. Bu nedenle profesyo-
nellerin travma ve inflamasyonun boyutunu ve siiresini belirlemek icin dikkatli bir degerlendirme yapmasi
onemlidir. Bu degerlendirme, mevcut periferik ve merkezi duyarlihgin derecesinin tahmin edilmesine olanak
saglar ve boylece etkili bir agri yonetimi stratejisinin planlanmasi i¢in temel olusturur. Béyle bir strateji pre-
operatif analjezik tedavi ile baglamali ve intraoperatif ve postoperatif donemde de devam etmelidir. Aslinda
perioperatif agrinin ameliyat oncesi, ameliyat sirasinda, ameliyat sonrasi hemen (hastanede) ve ameliyat
sonrasi sonraki asamalar (evde, iyilesme asamasinda) seklinde ayrilan 6nemli zaman asamalari vardir. Ag-
rinin dogru tedavisi, erken miidahaleyi ve kapsaml bir protokoliin uygulanmasini gerektirir; ¢linkii agri stabil
hale geldikten sonra yonetimi daha karmasik hale gelir. Tedavide asil amag agrinin ortadan kaldirilmasi veya
en azindan minumum dizeye indirilmesidir.

Her ne kadar mantiga aykirn goriinse de, pek gok enjektabl ve inhalasyon anesteziklerinin, nosiseptif isleyisi
onemli dlglide degistirmeden oncelikle biling kaybina neden olmasi gergegiyle, halihazirda anestezi uygulanmis
hayvanlara analjezik ve lokal anestezik uygulanmasi dogrudur. Anestezik ilaglarin segimi dikkatle diistintilmeli,
endojen agri kontrol mekanizmalarini asiri derecede engellemeyen ancak tercihen miimkiin oldugunda bu me-
kanizmalari etkinlestiren ilaglar tercih edilmelidir.

Merkezi duyarlihgin gelisimi periferik duyarlihgin gelisimi ile iligkili oldugundan, periferik duyarllik ve nosiseptif
girdinin birincil afferent lifler yoluyla iletilmesine odaklanan agri yonetimi stratejileri genellikle daha etkilidir.
Bolgesel anestezi tekniklerinin uygulanmasi yoluyla sorunun atravmatik yonetimi, periferik ve merkezi duyar-
hhgin gelisimini azaltmasi ve postoperatif agrinin hafifletiimesine yardimci olmasi sebebiyle en etkili benign
yontemlerden biridir. Analjezik plan, postoperatif agrinin derecesini etkiler ve uygulama, dnleyici ve multimodal
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analjezi yaklagimlarina sahip farkh siniflardaki ilaglari igermelidir. Ancak soguk terapi, akupunktur, pasif hareket
arali§i egzersizleri, masaj, egzersiz terapileri ve elektriksel stimiilasyon gibi ilac disi tedaviler de agrinin hafifle-
mesine katkida bulunabilir. Hasta bakimi, ayrica fiziksel gevre, yara bakimi, mesane bosaltimi ve insan-hayvan
etkilesimlerinin dikkatli bir sekilde g6z 6niinde bulundurulmasi, hastane deneyimini iyilestirmede gok 6nemlidir.
Son olarak perioperatif agrinin derecesinin cerrahi teknik ve lokasyonundan etkilenebilecegi g6z 6niinde bu-
lundurulmalidir. Bu nedenle miimkiin oldugunca travmayi en aza indiren nazik doku tedavileri ve teknikleri (6rn.
laparoskopi gibi minimal invaziv cerrahi teknikler) kullaniimahdir.

Geviri: Nurcan SAHIN

199



DAVETLI KONUSMACI OZETLERI - 2 KASIM, CUMARTESI INVITED SPEAKERS ABSTRACTS - NOVEMBER 2nd SATURDAY, 2024

Anesthesia and Postoperative Pain Managment

Prof. Francesco STAFFIERI
University of Bari, Italy

Acute pain is triggered by a traumatic, surgical, or infectious event that begins suddenly and has an expected
duration related to its severity. Perioperative pain is a classic example of acute pain. Surgery induces nocice-
ptive stimuli and inflammation that the animal perceives as conscious pain. Therefore, it is highly appropriate
to administer analgesics to all individuals undergoing surgical procedures. . Insufficient management of acute
perioperative pain can ,in fact, lead to peripheral and central sensitization, causing persistent and maladaptive
postoperative pain. Surgical trauma, is in fact, responsible not only for the most common inflammatory pain
but also for neuropathic pain, underscores the importance of effective pain management at this critical stage..
In animals undergoing surgery we have significant variations in the levels of tissue trauma and inflammation,
consequently determining different degrees of both peripheral and central sensitization. Peripheral sensitiza-
tion, a key phenomenon in the mechanisms of postoperative pain, is influenced by various factors, including
the migration and activation of immune cells such as neutrophils and mast cells, the presence of endotoxins,
and ischemic conditions. This complex interaction plays a crucial role in the pain patterns following surgical
incision. In the context of skin and muscle incisions, there is a decrease in pH and oxygen tension, generat-
ing lactate, muscle reactive oxygen species (ROS) and hydrogen peroxide (H202), which are characteristic of
postoperative ischemic conditions. Rapid phosphorylation of intracellular signaling proteins in nerve terminals
immediately after incision promotes sensitization of primary afferent neurons and satellite glial cells in the
dorsal root ganglion . In particular, it is mainly the selective activation of A fibers that contributes to peripheral
sensitization and postincisional mechanical hypersensitivity. In the elective surgery category, such as castra-
tion, where there is little trauma and limited inflammation both preoperatively and postoperatively, a "physio-
logical” pain response is observed. This response can be effectively managed through conventional analgesic
therapies, such as anti-inflammatory drugs and opioids.

On the other hand, non-elective surgeries, such as in femur fractures, involve more extensive and persistent tis-
sue trauma, with inflammation lasting for several hours or days. In these cases, a "pathological” pain response
occurs, requiring a more aggressive analgesic approach. Similarly, for nonelective procedures such as total ear
canal ablation, involving trauma and inflammation protracted for weeks or months, an extremely "pathological”
response to pain is expected, often refractory to traditional methods of analgesic therapy.

It is essential , therefore, that professionals, conduct a careful assessment to determine the extent and dura-
tion of trauma and inflammation. This assessment allows an estimation of the degree of peripheral and central
sensitization present, thus providing the basis for planning an effective pain management strategy. Such a
strategy should begin with preoperative analgesic therapy and continue during intraoperative and postopera-
tive periods. . Perioperative pain ,in fact, has key time phases divided into: preoperative, intraoperative, immedi-
ate postoperative (in the hospital) and later postoperative phases (at home, during the healing phase)..

Proper treatment of pain requires early intervention and implementation of a comprehensive protocol, as man-
aging pain becomes more complex once it has stabilized. The main goal in treatment is to eliminate or, at least,
minimize pain.

Although it may seem counterintuitive, administering analgesics and local anesthetics to already anesthetized
animals is justified by the fact that many injectable and inhalational anesthetics primarily induce loss of con-
sciousness without significantly altering nociceptive processing. The choice of anesthetic drugs should be
carefully considered, favoring those that do not excessively inhibit endogenous pain control mechanisms but
preferably activate these mechanisms whenever possible.

Because the development of central sensitization is related to the development of peripheral sensitization, pain
management strategies that focus on peripheral sensitization and the conduction of nociceptive input via pri-
mary afferent fibers are generally more effective. Atraumatic management of the problem, through the adoption
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of regional anesthetic techniques, emerges as one of the most effective yet benign methods of reducing the
development of peripheral and central sensitization, helping to mitigate postoperative pain.

The analgesic plan affects the degree of postoperative pain, and its implementation should include drugs of
different classes, applying preventive and multimodal analgesia approaches. However, non-drug therapies,
such as cold therapy, acupuncture, passive range-of-motion exercises, massage, exercise therapies and
electrical stimulation, can also contribute to pain relief. Nursing care, in addition, with careful considerations
of the physical environment, wound care, bladder vacuum, and human-animal interactions, are crucial to
improving the hospital experience. Finally, it should be considered that the degree of perioperative pain can
be influenced by surgical technique and its location. Gentle tissue treatments and techniques that minimize
trauma (e.g., minimally invasive surgery techniques such as laparoscopy) should , therefore , be employed
whenever possible.

201



DAVETLI KONUSMACI OZETLERI - 2 KASIM, CUMARTESI INVITED SPEAKERS ABSTRACTS - NOVEMBER 2nd SATURDAY, 2024

Klinik Veteriner Hekimliginde Larva Tedavisi

Prof. Dr. Ugur USLU

istanbul Medeniyet Universitesi, Tip Fakiiltesi, Parazitoloji ABD, Uskiidar-istanbul
uuslu69@gmail.com

Geleneksel ve tamamlayici tedavi yontemlerinden biri olan larva tedavisi, Lucilia sericata sineginin larvala-
ri nekrotik dokularla beslenmesi ve yarayl temizlemesi larva debridman tedavisi (MDT) olarak bilinmektedir.
MDT Diinya'da “Larva Terapi", “Larva Debridman Terapi", "Maggot Terapi", "Maggot Debridman Terapi", “Bi-
yocerrahi”, gibi isimlendirilir. Larva tedavisi guivenli, etkili ve kontrollii bir yontem oldugu igin uygulamasi hizh
bir sekilde artmaktadir. Larvalar saglikl doku, kan damarlari ve tendonlara zarar vermeden, nekrotik dokunun
debridmanini gergeklestirir. Aseptik larvalar gram pozitif ve gram negatif, aerob ve anaerob bakterilerle bulasik
yarayl temizler ve saglikh granulasyon dokusunun olugmasini saglar (Brundage et al. 2016). Antibiyotiklere
cevap vermeyen enfekte yaralar ve cerrahi miidahaleyi engelleyen énemli durumlarda larva tedavisinin 6nemi
artmaktadir. Larva terapisinde kullanilan sinekler, Calliphoridae ailesinde Lucilia cinsine ait olan Lucilia serica-
ta sineginin aseptik 1.ve 2. dénem larvalaridir (Gasz and Harvey, 2017). MDT'nin sayginligini son zamanlarda
onemli derecede artirmistir.

Larva Debridman Tedavisinin Tarihgesi

Larva debridman tedavisi ile ilgili ilk yazil bilgi Fransa'da bas cerrah Ambroise Paré'ye aittir. Pare 1559 yilinda-
ki savasta yaralanan askerlerin yaralarinin larva tedavisi ile iyilesme sagladigini bildirmistir (Whitaker ve ark.,
2007). Napolyon'un ordusunda cerrah olan B. Dominique-Jean Larrey 1829'da Lucilia sericata sinek larvala-
rinin nekrotik dokuyu temizlediklerini ve iyilesmeyi hizlandirdiklarini, canh dokuya zarar vermeden iyilesmeyi
sagladigini bildirmigtir (Whitaker ve ark., 2007).Acgik enfekte yaralarin miyaz larvalariyla tedavi edilebilecegini
ilk kez bildiren John Forney Zacharias'dir (1837- 1901). LDT, ilk kez 1931 yilinda Baer tarafindan tanimlanmis
ve 1920-1940 yillari arasinda popularitesi artmistir. 1940 yilinda siilfanamidlerin kullanilmasi, 1944 yilinda ise
penisilinin Uretilmesi ile LDT uygulamasinda diisiis gérilmustir. (Nigam ve ark., 2006). 1950-1980'li yillar ara-
sinda sadece tibbi ve cerrahi tedaviye yanit vermeyen deri ve yumusak doku yaralarinda LDT uygulanmistir
(Teich ve Myers, 1986). 1990'larda ise, antibiyotiklere direng sebebiyle larva tedavisi tekrar kullanima girmistir
(Whitaker ve ark., 2007). 1990'l yillarda Dr. Ronald Sherman ve arkadaslari (1996) LDT'ye ilginin artmasinda
oncllik etmislerdir. Canli larvalarin ve onlarin Griinlerinin kullaniminin arastiriimasi ve geligtirilme amaciyla
1996 yilinda "Uluslararasi Biyoterapi Toplulugu" kurulmustur.

Lucilia Sericata Morfoloji

Ergin sinekler metalik yesil, mavimsi yesil renkte 5-10 mm biiyiikligiindedir (Sherman ve ark., 2013).

Sekil 1. Lucilia sericata; a: Larva 1, b: Larva 2, ¢: Larva 3, d: Pupa, e: Erigkin sinek, f: Yumurta

Lucilia sericata yumurtalar beyaz veya soluk sari renktedir. Ortalama 1.5 mm uzunlugunda ve bir ucu hafif konik
olarak uzamistir (Calianno ve Jakubek, 2006). Lucilia sericata larvalari, krem-beyaz renkte sivri anterior ve pos-
terior uclu kurtguklardir. 1. donem larva 3 mm, 2. donem larva 4-7 mm ve 3. donem larva 9-18 mm uzunlukta
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ve 12 segmentlidir (Nair ve ark., 2018). Pupa agik kahverengi veya kirmizimsi kahverengi olup fi¢i seklindedir.
Pupa 9-10 mm uzunlukta ve 3-4 mm genisliktedirler. Pupa kilifi 6nce beyaz renkli iken sonra hizla kararmakta-
dir (Apperson ve ark., 2011; Nair ve ark., 2018).

Lucilia Sericata Biyoloji

Lucilia sericata 'nin yasam evresinde; Yumurta, Larva (lic dénem) Pre-pupa/Pupa ve Erigkin sekilleri bulunur
(Carbonaro, 2020) ve yagsam dongisii 25°C'de 16 giin siirmektedir.

Laboratuar Ortaminda Lucilia Sericata Larvalarinin Uretimi Ve Aseptik Hale Getirilmesi

Larva debridman tedavisinin basarili olabilmesi igin larvalarin yaraya konmadan dnce mikroorganizmalardan
arinmis olmasi gerekir. Bu nedenle tedavide kullanilacak larvalar ASEPTIK hale getirilmelidir. Aseptik canl bi-
rinci ve ikinci donem Lucilia sericata sinek larvalarinin (maggot) tibbi olarak kullaniimasidir (Sherman ve ark.,
2000; Gasz ve Harvey, 2017).

Lucilia.sericata sinek larvalari yumurtadan ¢iktiktan hemen sonra gevrelerinden kontamine yiyecekleri alip bes-
lenirler ve bundan sonra artik aseptik edilemezler. Ancak, yumurtanin igindeki embriyo sterildir. Yumurtadan
ciktiktan sonra dezenfekte olmus larvalar, oncelikle havadaki nemin, sicakligin ve yiyecegin yeterliligine bagl
olarak yalnizca 3-7 giin canhhklarini siirdiirebilirler.

L. sericata tiri sinegin eriskin kolonisinin laboratuvarda sinek kafesleri icerisinde siirekli elde edilmesi igin
ortalama 12 m2 "IKLIM ODASI" gereklidir. iklim odasi igin 24-27°C sicaklik, %40-60 nemlilik ve 1sik sisteminin
olmasi yeterlidir. Ayrica aseptik larva elde etmek igin 20 m? biiyiikliigiinde "Aseptik Tibbi Larva Laboratuvari
gereklidir.

Yumurtalari birbirinden ayirmak amaciyla flakon icine sodyum hipoklorit eklenir ve formaldehit sollisyonlarin-
dan gecirilerek yumurtalar aseptik hale getirilir.

Larvalarin, herhangi bir enfeksiyon etkenini tasiyip tasimadigini dogrulamak icin kullanimdan énce mikrobiyo-
lojik olarak test edilir. Bunun igin; yumurtadan ¢ikan larvalarin, tiyoglikolath buyyon, kanli agar ve cukulatamsi
agar besiyerlerine ekimleri yapilarak sterilitesi bir giin sonra kontrol edilir.

Giinimiizde MDT tibbi ve cerrahi egitim programlarinda 6gretilmekte ve ABD, ingiltere, Almanya, Malezya, israil,
Japonya gibi lilkelerdeki bir cok firma yara tedavisi icin steril maggotlar liretmektedir.

2004'te yaralarin debridmanin da tibbi maggotlarin kullanimi FDA (ABD Gida ve ila¢ Kurumu) tarafindan onay-
lanmigtir. Avrupa ilag Ajansi (EMA) LDT'nin gesitli yaralarin tedavisinde kullanilmasina izin vermistir. Giiniimiiz-
de LDT 44 farkh tlkede uygulanmaktadir.

T. C. Saghk Bakanhginca 27 Ekim 2014 tarih ve 29158 sayili geleneksel ve tamamlayici tip uygulamalari yonet-
meligine saglk bakanliginca maggot terapi onay almistir.

Klinik Veteriner Hekimliginde Maggot Debridment Terapi

Maggot debridman tedavisi (MDT), siipiiratif deri enfeksiyonlarinin Lucilia sericata sineginin larvalariyla tedavi
edilmesidir. Lucilia sericata'nin larva evreleri insanlarin ve hayvanlarin doku ve organlarinda miyazise sebep
olurlar. Lucilia sericata tibbi entomolojide miyaz sinekleri arasinda dnemli bir yer almaktadir (Bonn 2000; Uslu,
2022).

insanlarda ve hayvanlarda iyilesmesi giig, antibiyotiklere direncli yara, yanik, apse gibi olgularda larva tedavisi
uygulanmaktadir. Larva salgilarinin antifilojistik, antiseptik, antibiyotik ve graniilasyon dokusunu hizlandirici
etkilerinden faydalanilarak tedavi igin kullaniimaktadir (Uslu, 2022).

Kronik yaralar genel olarak diyabetik yaralar, dekubital yaralar, yanik yaralari, venoz-iskemik lilserler ve arteriyel
yetmezlik yaralar olarak siniflandinimaktadir. Kronik yaralarda ana tedavi cerrahi miidahale olmasina ragmen,
debridement bu amagla uygulanan yontemlerden birisidir (Uslu, 2022).

Yiizyillardir, insanlarda MDT kronik hastaliklarin tedavisinde kullanilmasina ragmen (Lepage et al., 2012; Ke-
nawy and Abdel-hamid, 2020) hayvan enfeksiyonlarinda nadir olarak kullaniimistir (Bell and Thomas, 2001).
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insan hekimliginde larva tedavisi olumlu ydnden ilerlerken, hayvan tedavilerinde ise klinik calismalar oldukca
azdir. Ancak son yillarda, Veteriner Hekimlikte kronik yaralarin tedavisinde énemli artis olmustur (Kenawy and
Abdel-hamid, 2020; Uslu et al, 2021; Uslu et al. 2022; Uslu, 2022). Larvalar (MDT) evcil hayvanlarda daha az
kullaniimaktadir, fakat Veteriner Hekimler pet hayvanlarinda 6zellikle kopek ve kedi yaralarinda ve ampiitasyo-
na alternatif olarak kullanmaktadir (Sherman et al., 2007a; Dar et. al., 2013).

Yara tedavisinde bol oksijen, nemli bir ortamin olmasi ve kontaminasyonun az olmasi tedavide olumlu etki
olusturmaktadir. Kronik yaralarda bu islem cerrahi olarak gergeklestirilmektedir. Yara bolgesindeki nekrotik
dokular uzaklastirilmadan ve bolgenin kanlanmasi saglanmadan yara iyilestiriimesi s6z konusu degildir. Bu
amagla tiim bu iglemleri gerceklestirecek larva tedavisi giiniimiizde gerek tip hekimliginde gerekse veteriner
hekimliginde yaygin olarak kullaniimaktadir (Kurtoglu ve Karatasg, 2009; Uslu, 2022).

Larva terapisi konvansiyonel tedavilere ve cerrahi girisimlere yanit vermeyen nekrotik, irinli, akintili, gangrenli
yara ve Ulserler ile kan dolasiminin yeterli olmadigi ve antibakteriyel ilaglarin erigsiminin sinirli oldugu derin ya-
ralarin tedavisinde, ortopedik, dermatolojik ve geriartrik enfeksiyonlarin kontroliinde basit, etkili, ekonomik ve
giivenli bir segenektir. Hayvanlarda yashlik, agir diyabet, amputasyon ve kronik sepsis gibi dezavantajli durum-
daki hastalarin yarar gérmesi bu tedavinin sayginhgini arttirmaktadir (Uslu, 2022).

Larva tedavisi pet ve hizmet goren hayvanlara uygulanacak cerrahi ve kemoterapi tedavilerine gére daha uygun
fiyatlarla yapilabilir (Hall ve Wall 1995, Hinshaw 2000, lversen 1996).

Pet hayvanlarda gerek ampiitasyonun oniine gegcmek gerekse 6tenazileri engellemek icin maggot tedavi son
yillarda artan bir tedavi yontemidir (Choudhary et al., 2016). Bir kopedin kangrenli ayaginin ampiitasyonu sonu-
cu olusan yaraya larva uygulamasi (Uslu vd. 2022) ve kedilerde karin ve kasik bolgesini kaplayan postoperatif
enfekte yara (Uslu ve ark. 2021) basariyla iyilesmistir.

Klinik Veteriner Hekimlikte MDT, kopeklerde basi ilseri ve kursun yarasi (Sherman ve ark. 2007), kedilerde
nekrotik timor ve goklu isirik yarasi (Sherman ve ark. 2007), eseklerde panniculitis (Bell ve Thoma 2001), yu-
musak doku apsesi ve yaralari, fistlillii omuzlar ve diger kas-iskelet sistemi enfeksiyonlari, atlarda laminitis ve
diger ayak patolojileri [Sherman ve Morrison 2007; Morrison 2010; Lepage ve ark. 2012) ve koyunlarda ayak
yanigi (Kocisova 2006), tedavisinde kullaniimistir.

Veteriner Hekimlik alaninda maggot terapi, Guernsey bogasinda aktinomikoz (Dicke, 1953), bir esekte pannicu-
litis (Bell, 2000), yash bir esekte apse (Thieman, 2003), tavsanlarda kronik dekdibit yaralarinda (Kosicova et al.
2003), koyunlarda akut ve kronik interdijital deri yangisi (Kosicova et al. 2006), 13 atta laminit, tirnak batmasi,
ayak apsesi, ayak tabaninda kronik dlser, vaskiilit, dikenli tel yarasi (Sherman et al. 2007b); atlarda, komplike
laminit vakalarinda septik navikdler bursit, tirnak enfeksiyonlari ve nekrozun tedavisinde (Morrison, 2005), os-
teomiyelit ve diger tirnak hastaliklari (Jurga ve Morrison, 2004) tedavisi basarili bir sekilde kullaniimis ve higbir
yan etkisine rastlanmamistir. Ayrica atlarda ayak enfeksiyonu, kemik osteomyelitis, kronik laminitis, septic na-
vikiiler bursa, kronik distal interfalangial eklem sepsisi, kanser, iyilesmeyen ayak lilserleri, kolleteral kartilago
nekrozu tedavisinde kullaniimigtir (Morrison, 2006).

Larva tedavisi, atlarda derin kesik yaralari, apseler ve abdominal yara agmasi (Lepage et al. 2012) ve ayak ve
bacak yaralarinin (Sherman et al. 2007- p 86-91) tedavisinde kullanilabilmektedir.

Veteriner Hekimlikte organik hayvancilik ve kalintisiz et ve siite olan talebin artmasi sonucunda larva tedavisine
olan ilginin artmasina neden olmustur (Jones and Wall, 2007; Dar et.al., 2013).

Antibiyotik direncine iliskin endiseler ve organik hayvancilik ile kalintiigermeyen et ve siit talebindeki artis sonu-
cunda larva tedavisi 6nemini artirmaktadir (Dar et al. 2013). Larval tedavi ayni zamanda hayvanlarda olusacak
kilo kaybina engel olmasinin yaninda, antibiyotik kullanilmasiyla olusacak siit imhasini da ortadan kaldirmis
olacaktir. Larva tedavisi hayvanlarda apse ve bazi timorlerin tedavisinde de kullanilabilir. Atlarda uygulanacak
olan larva tedavisi gastrointestinal floranin bozulmasina ve kolit olugsmasina engel olmaktadir (Ilversen 1996;
Hinshaw 2000).

MDT'nin basari orani literatiirde %70-80 arasinda bildirilmistir (Sylvia and Steenvoorde 2011). Bununla birlikte,
MDT'nin veteriner hekimlikte kullanimi ihmal edilmistir, ancak son zamanlarda hayvanlarin kronik yaralari igin
etkili bir tedavi olarak ortaya ¢ikmistir. MDT en ¢ok atlarda ve kiigiik hayvanlarda farklh tiirdeki yaralari tedavi
etmek icin kullanilir. Kurtguklar Veteriner Hekimler tarafindan sorunlu kedi ve kdpek yaralari igin larva tedavisini
kullanmaktadir (Sherman 2007).

204

DAVETLI KONUSMACI OZETLERI - 2 KASIM, CUMARTESI INVITED SPEAKERS ABSTRACTS - NOVEMBER 2nd SATURDAY, 2024

Larva Tedavisinin Uygulanisi

Hareketli larvalar; Nekrotik dokunun derinliklerine girebilirler. Ortalama 1 cm?lik yaraya; 7 - 8 adet steril larva
yara Uzerine direkt olarak konur. Paketli aseptik larvalar gay poseti veya biyo-bag olarak isimlendirilen teknik-
lerle kullanilir. Larvalar, ii¢ tarafi isitici ile yapistirilmis 0.5 mm kalinliginda iki tiil pargasi arasina konulur ve
posetin agzi isili yapistirici cihazi kullanilarak yapistirihir.

Larva Tedavisinin Uygulanigi, haftada 1 - 2 kez veya haftalik uygulanabilir 2. Larva tedavisi genellikle haftada
iki kez uygulanmaktadir. 3. Larvalar yara lizerinde 48 - 72 saat tutulduktan sonra yaradan uzaklastirilir. 4. Kont-
rollerde yara kapanmamissa; Larva tedavisine devam edilir.

Etki Mekanizmasi Ve Yaranin iyilesmesi

Nekrotik yaralarda larva tedavisi ile yara iyilesmesi debridment (Kenawy and Abdel-hamid, 2020), dezenfeksi-
yon (Lepage et. al., 2012), granulasyonun baglamasi (Lepage et. al., 2012) ve kan akiminin saglanmasi olarak 4
ana mekanizma ile saglanmaktadir (Chan ve ark., 2007).

1- Debridman

Tibbi maggotlar, temel olarak iilserde bulunan nekroze ya da kismen erimis materyal ve nekrotik yaranin ser6z
eksudatlariyla beslenirler.

Larvalarin midesinden salgilanan kollejenaz, tripsin ve kemotripsin benzeri proteolitik enzimler nekrotik doku-
lari eriterek eksudat haline getirir ve olugan eksudat larvalar tarafindan sindirilir.

Salgiladiklari kollajenazla kas fibrillerini destekleyen ince konnektif dokuyu sindirme ve kollajenaz i¢in gereken
optimum pH:8-9, cikartilarindaki amonyum ve tuzlar yardimiyla gergeklesir.

2- Dezenfeksiyon
Maggotlarla tedavi edilen yaralarin alkalilesmesi yara dezenfeksiyonunda énemli bir faktorddir.

Larvalarin salgiladiklari amonyak ve amonyum bikarbonatin yara iyilesmesinde ve dezenfeksiyonunda etkili
oldugu bildirilmistir. Ayni sekilde larvalarin trettigi kalsiyum ve kalsiyum karbonatin antibakteriyel etkili oldugu,
fagositozu uyardigi ve granulasyon dokusunun olusumuna katki sagladigi belirtiimigtir. Maggotlarin direngli
Staphylococcus aureus kiiltiirlerindeki bakteri miktarini bes giinde azaltmakta ve maggotlarin sekresyon ve
eksekresyon driinlerinden allontoin ve diger kimyasal maddelerin patojen ve antibiyotiklere direncli olan Esche-
richia coli, Salmonella, Pseudomonas aeroginosa gibi gram negatif, S.aureus, S. epidermidis, Streptococcus A
ve B, Listeria gibi gram pozitif bakterilere karsi genis spektrumlu antibiyotiklere benzer etki gésterdikleri ortaya
konmustur. Bu antimikrobiyal aktivitenin fenilasetik asit ve fenilasetaldehide bagh oldugu ve bunlarin larvanin
midesinde commensal yasayan Proteus mirabilis bakterileri tarafindan iretildigi bildirilmistir. Mikroorganiz-
malar larva sindirim kanalindaki bu antibakteriyal maddeler tarafindan yikimlanmaktadir.

3-Dezenfeksiyon Ve Antimikrobiyal Etki

Gezinmenin irrite edici etkisi ve larva E/S'leri ile ser6z eksudanin yarayi mekanik olarak yilkamasi 6nemlidir.
Bakterileri sindirebilen gesitli proteolitik enzimler ve sindirim kanalinin degisen pH'si ve alkali salgilar ile bakte-
rilerin lizisi gergeklesir. 1.LDT 6ncesi ve her tedavi sonrasinda kiiltiirlerde enfeksiyon azalma, 2. Bagirsaklardaki
antibakteriyel maddeler ve proteolitik enzimlerin dis ortama salinmasi, 3. Su ile islatilan larvalarda antibakte-
riyel maddeler: Specin B, defensin A, lucifensinler, alloferon | & Il ve seraticinin gibi antimikrobiyal bilesenler.

4-Granulasyonun Baslamasi

Amonyum, Ure, Allantoin gibi driinler epidermal biiyiime faktorii ve interleukin 6'nin etkilerini gézle gériiliir
sekilde arttirarak graniilasyonu ve immun sistemi uyarmaktadir. Kalsiyum karbonat, yaranin pH' sini asitten
notre ya da hafifge alkaliye cevirerek (pH: 8-9) graniilasyonu uyarici bir etki gostermektedir. Maggotlarin yara
tizerinde siirekli gezinmesi de canli dokulari mekanik olarak uyararak, graniilasyon dokusunun sekillenmesine
yardimci olmaktadir.
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Kan Akiminin Diizenlenmesi

Larvalar 6lii dokular tizerinde hareketli bir sekilde beslenirken, hiicrelerin yikimlanmasi esnasinda serbest radi-
kaller aciga ¢ikmaktadir. Bu serbest radikaller yara bélgesinde 48-72 saat sonra baslayan ve agrinin da nedeni
olan yangisal cevabi baslatmaktadirlar. Maggot tedavisinden sonra; yaralarda 6demin azaldigi ve dokunun ok-
sijenlenmesinin belirgin bir sekilde arttigi gézlemlenmistir.

Maggot Debridman Tedavisinin Endikasyonlari

MDT'nin endikasyonlari arasinda postoperatif yaralar, osteomyelit, noropatik ayak Ulserleri, travmatik iyiles-
meyen yaralar, apse, ¢iban, seliilit, mastoiditis, nekrotize timor kitleleri, néropati, parapleji, hemipleji, talasemi,
polisitemi, siddetli yaniklar, kronik ya da akut infekte yaralari bulunur. Maggot tedavvisi nekrotik, irinli, akintili,
gangrenli yaralar, kan dolagiminin yeterli olmadigi yaralar, antibakteriyel ilaclarin erigsiminin sinirli oldugu derin
yaralarda en uygun secenektir.

Maggot Debridman Tedavisinin Kontendikasyonlar

Kontendikasyonlari hemorajik apseler ve koagulapatiler olarak agiklanmistir. Hayati organlara bagh fistdiller,
solunum sistemi, i¢ organlar, endokrin bezler ve gok hizli ilerleyen nekroz ve yaralar olarak agiklanmistir (Sher-
man et al. 2013). Larva tedavisi bliylik kan damarlarina yakin olarak bulunan yaralara, kanama meydana ge-
lebilecek yaralara, i¢ organlara yakin olarak bulunan yaralara ve viicut bosluklari ve siniislerin agik yaralarinda
kullanilmamalhdir (Church 2001; Jones and Wall 2007; Dar et al. 2013).

Avantajlar

1.Steril maggotlar gram pozitif ve gram negatif, aerob ve anaerob bakterilerle bulasik yarayi temizledikleri igin
antibiyotik kullanimina gerek yoktur. 2. Enfekte yaralara bagli agrilarin azalmasina, kotii kokularin giderilmesi-
ne, tedavi maliyetlerinin diiglirmede onemlidir. 3.Larvalar en yiizey 6lii dokuyu temizleyebilir. 4.Maggotlar kan
damarlari ve tendonlar dahil olmak tizere saglikl dokuya zarar vermeden, nekrotik dokunun segici debridmanini
yaparlar. 5.Maggotlar sinisler ve derinin altindaki cepler temizleyebilir. 6.Yaranin cabukga debride edilmesi ve
bakteriyel yiikiin onemli 6lglide azalmasinda etkilidir. 7.Nekrozun gevre dokulara yayilmasini dnler. 8.Granulas-
yonda artis ve yarada iyilesme saglar. 9.Uygulamasi pratik bir yontemdir. 10.Antienfektif 6zelligi debridmanda
Ustinlik saglar. 11.Hasta yatisina gerek yoktur. 12.Pet hayvanlarinda extremite ampiitasyonu ve &étenazileri
engelleyebilecegi agiklanmistir. 13.MDT klasik tedavi yontemine gore daha ucuzdur. 14.Tedavi yontemi tama-
miyla dogaldir. 15. MDT ile doku oksijenlenmesinde artis ve 6demde ise azalmanin oldugu aciklanmistir. 16.
Maggot terapisinin kii¢iik hayvanlar igin fayda saglayabilecegi ve kii¢iik hayvan cerrahisinde olasi amputasyon
ve otenazilerin engellenebilecegi bildirilmektedir. 17. Sistemik antibiyotikler gibi normal gastrointestinal florayi
yok etmez (Kenawy and Abdel-hamid, 2020).

Dezavantajlari

1.lyi kapatilmamig pansumandan digari larva kagabilir. 2.Kedilerde larva uygulamasi rahatsizlia sebep olabilir.
Kedilerdeki bu rahatsizlik tahris veya kasintidan kaynaklanabilir. 3.Personele ve hastaya kasinti ve rahatsizlik
hissi verebilir. 4.Psikoljik ve emosyonel problemler olusabilir. 5.Bazi hastalarda atese sebep olabilir. 6. Sinek
larvalarin iretmis oldugu herhangi bir maddeye karsi allerjisi olan hastalarda kullanilmamalidir (Sherman ve
ark 2000). 7. Cerrahi debridmandan daha yavastir 8. Eczanelerde satiimaz.
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One of the traditional and complementary treatment methods, larva therapy, is known as larva debridement
therapy (MDT) when the larvae of the Lucilia sericata fly feed on necrotic tissues and clean the wound. MDT
is called "Larva Therapy", “Larva Debridement Therapy", “Maggot Therapy", "Maggot Debridement Therapy",
“Biosurgery” in the world. Since larva therapy is a safe, effective and controlled method, its application is rapidly
increasing. Larvae perform debridement of necrotic tissue without damaging healthy tissue, blood vessels and
tendons. Aseptic larvae clean the wound contaminated with gram-positive and gram-negative, aerobic and an-
aerobic bacteria and ensure the formation of healthy granulation tissue (Brundage et al. 2016). The importance
of larval therapy is increasing in infected wounds that do not respond to antibiotics and in important cases
that prevent surgical intervention. The flies used in larval therapy are aseptic 1st and 2nd instar larvae of the
Lucilia sericata fly, which belongs to the Lucilia genus in the Calliphoridae family (Gasz and Harvey, 2017). The
reputation of MDT has increased significantly in recent years.

History Of Larval Debridement Treatment

The first written information about larval debridement treatment belongs to the chief surgeon Ambroise Paré
in France. Pare reported that the wounds of soldiers injured in the war in 1559 were healed with larval treat-
ment (Whitaker et al., 2007). B. Dominique-Jean Larrey, a surgeon in Napoleon's army, reported in 1829 that
Lucilia sericata fly larvae cleared necrotic tissue and accelerated healing, providing healing without harming
living tissue (Whitaker et al., 2007). John Forney Zacharias (1837-1901) was the first to report that open in-
fected wounds could be treated with myiasis larvae. LDT was first described by Baer in 1931 and its popularity
increased between 1920-1940. With the use of sulfonamides in 1940 and the production of penicillin in 1944,
there was a decline in the use of LDT (Nigam et al., 2006). Between the 1950s and 1980s, LDT was applied only
to skin and soft tissue wounds that did not respond to medical and surgical treatment (Teich and Myers, 1986).
In the 1990s, larval therapy was used again due to resistance to antibiotics (Whitaker et al., 2007). In the 1990s,
Dr. Ronald Sherman and his colleagues (1996) pioneered the increase in interest in LDT. The “International
Biotherapy Society"” was established in 1996 with the aim of researching and developing the use of live larvae
and their products.

Lucilia Sericata Morphology

Adult flies are metallic green, bluish green in color and 5-10 mm in size (Sherman et al., 2013).

Figure 1. Lucilia sericata; a: Larva 1, b: Larva 2, ¢: Larva 3, d: Pupa, e: Adult fly, f: Egg

Lucilia sericata eggs are white or pale yellow. They are 1.5 mm long on average and one end is slightly conically
elongated (Calianno and Jakubek, 2006). Lucilia sericata larvae are cream-white worms with pointed anterior
and posterior ends. The 1stinstar larva is 3 mm, the 2nd instar larva is 4-7 mm and the 3rd instar larva is 9-18
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mm long and has 12 segments (Nair et al., 2018). The pupa is light brown or reddish brown and barrel-shaped.
The pupais 9-10 mm long and 3-4 mm wide. The pupal case is initially white and then darkens rapidly (Apper-
son et al., 2011; Nair et al., 2018).

Lucilia Sericata Biology

In the life stage of Lucilia sericata; There are Egg, Larva (three stages), Pre-pupa/Pupa and Adult forms (Car-
bonaro, 2020) and the life cycle lasts 16 days at 25°C.

Production And Aseptic Rendering Of Lucilia Sericata Larvae In A Laboratory Environment

For larval debridement treatment to be successful, larvae must be free from microorganisms before being
placed in the wound. Therefore, larvae to be used in the treatment must be ASEPTIC. Aseptic is the medical use
of live first and second stage Lucilia sericata fly larvae (maggot) (Sherman et al., 2000; Gasz and Harvey, 2017).

Lucilia. sericata fly larvae immediately after hatching take contaminated food from their environment and feed
and can no longer be aseptic. However, the embryo inside the egg is sterile. After hatching, larvae that have
been disinfected can only survive for 3-7 days, depending primarily on the humidity, temperature and adequacy
of food in the air.

In order to continuously obtain adult colonies of L. sericata type flies in fly cages in the laboratory, an average of
12 m2 "CLIMATE ROOM" is required. For the climate room, 24-27°C temperature, 40-60% humidity and a light-
ing system are sufficient. In addition, 20 m? "Aseptic Medical Larva Laboratory" is required to obtain aseptic
larvae.

In order to separate the eggs from each other, sodium hypochlorite is added to the vial and the eggs are made
aseptic by passing them through formaldehyde solutions.

In order to verify whether the larvae carry any infectious agents, they are tested microbiologically before use.
For this; the hatched larvae are cultured in thioglycollate broth, blood agar and chocolate agar media and their
sterility is checked after one day.

Today, MDT is taught in medical and surgical training programs and many companies in countries such as the
USA, England, Germany, Malaysia, Israel and Japan produce aseptic maggots for wound treatment.

In 2004, the use of medical maggots in wound debridement was approved by the FDA (US Food and Drug Ad-
ministration). The European Medicines Agency (EMA) has allowed the use of LDT in the treatment of various
wounds. Today, LDT is applied in 44 different countries.

The Ministry of Health of the Republic of Turkey approved maggot therapy in accordance with the traditional
and complementary medicine practices regulation numbered 29158 and dated 27 October 2014.

Maggot Debridement Therapy In Clinical Veterinary Medicine

Maggot debridement therapy (MDT) is the treatment of suppurative skin infections with the larvae of the Lu-
cilia sericata fly. The larval stages of Lucilia sericata cause myiasis in the tissues and organs of humans and
animals. Lucilia sericata has an important place among myiasis flies in medical entomology (Bonn 2000; Uslu,
2022).

Larval therapy is applied in cases such as wounds, burns, and abscesses that are difficult to heal and resistant
to antibiotics in humans and animals. The antiphlogistic, antiseptic, antibiotic, and granulation tissue acceler-
ating effects of larval secretions are used for treatment (Uslu, 2022). Chronic wounds are generally classified as
diabetic wounds, decubital wounds, burn wounds, venous-ischemic ulcers, and arterial insufficiency wounds.
Although the main treatment for chronic wounds is surgical intervention, debridement is one of the methods
applied for this purpose (Uslu, 2022).

Although MDT has been used in the treatment of chronic diseases in humans for centuries (Lepage et al., 2012;
Kenawy and Abdel-hamid, 2020), it has rarely been used in animal infections (Bell and Thomas, 2001). While
larval therapy is progressing positively in human medicine, clinical studies in animal treatments are quite few.
However, in recent years, there has been a significant increase in the treatment of chronic wounds in veterinary
medicine (Kenawy and Abdel-hamid, 2020; Uslu et al, 2021; Uslu et al. 2022; Uslu, 2022). Larvae (MDT) are
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used less in domestic animals, but veterinarians use them in pets, especially in dog and cat wounds and as an
alternative to amputation (Sherman et al., 2007a; Dar et. al., 2013).

In wound treatment, plenty of oxygen, a moist environment and low contamination have a positive effect on
treatment. In chronic wounds, this procedure is performed surgically. Wound healing is not possible without
removing the necrotic tissues in the wound area and ensuring blood flow to the area. For this purpose, larva
therapy, which will perform all these procedures, is widely used in both medical and veterinary medicine today
(Kurtoglu and Karatas, 2009; Uslu, 2022).

Larva therapy is a simple, effective, economical and safe option in the treatment of necrotic, purulent, dis-
charged, gangrenous wounds and ulcers that do not respond to conventional treatments and surgical inter-
ventions, deep wounds where blood circulation is insufficient and access to antibacterial drugs is limited, and
in the control of orthopedic, dermatological and geriatric infections. The fact that patients with disadvantaged
conditions such as old age, severe diabetes, amputation and chronic sepsis benefit from this treatment in-
creases the prestige of this treatment (Uslu, 2022).

Larva treatment can be performed at more affordable prices than surgical and chemotherapy treatments for
pets and service animals (Hall and Wall 1995, Hinshaw 2000, Iversen 1996). Maggot treatment has become an
increasingly popular treatment method in recent years to prevent amputation and euthanasia in pets (Choud-
hary et al., 2016). Larva application to a wound resulting from amputation of a gangrenous foot in a dog (Uslu
et al. 2022) and a postoperative infected wound covering the abdomen and groin area in cats (Uslu et al. 2021)
have successfully healed.

In clinical veterinary medicine, MDT has been used in the treatment of pressure ulcers and gunshot wounds in
dogs (Sherman et al. 2007), necrotic tumors and multiple bite wounds in cats (Sherman et al. 2007), pannicu-
litis in donkeys (Bell and Thoma 2001), soft tissue abscesses and wounds, fistulous shoulders and other mus-
culoskeletal infections, laminitis and other foot pathologies in horses [Sherman and Morrison 2007; Morrison
2010; Lepage et al. 2012] and foot burns in sheep (Kocisova 2006).

In veterinary medicine, maggot therapy has been used successfully in the treatment of actinomycosis in a
Guernsey bull (Dicke, 1953), panniculitis in a donkey (Bell, 2000), abscess in an old donkey (Thieman, 2003),
chronic decubitus wounds in rabbits (Kosicova et al. 2003), acute and chronic interdigital dermatitis in sheep
(Kosicova et al. 2006), laminitis, ingrown toenails, foot abscesses, chronic ulcers on the sole of the foot, vas-
culitis, barbed wire wounds in 13 horses (Sherman et al. 2007b); septic navicular bursitis, nail infections and
necrosis in complicated laminitis cases in horses (Morrison, 2005), osteomyelitis and other nail diseases (Ju-
rga and Morrison, 2004) and no side effects have been observed. It has also been used in the treatment of foot
infection, bone osteomyelitis, chronic laminitis, septic navicular bursa, chronic distal interphalangeal joint sep-
sis, cancer, non-healing foot ulcers, and collateral cartilage necrosis in horses (Morrison, 2006).

Larval therapy can be used in the treatment of deep cut wounds, abscesses and abdominal wounds (Lepage et
al. 2012) and foot and leg wounds (Sherman et al. 2007- p 86-91) in horses.

The increasing demand for organic livestock and residue-free meat and milk in veterinary medicine has led to
an increase in interest in larval therapy (Jones and Wall, 2007; Dar et.al., 2013).

The importance of larval therapy is increasing due to concerns about antibiotic resistance and the increasing
demand for organic livestock and residue-free meat and milk (Dar et al. 2013). Larval therapy will also prevent
weight loss in animals and eliminate milk destruction that will occur with the use of antibiotics. Larval therapy
can also be used in the treatment of abscesses and some tumors in animals. Larval therapy applied to horses
prevents the disruption of the gastrointestinal flora and the formation of colitis (Iversen 1996; Hinshaw 2000).

The success rate of MDT has been reported in the literature as 70-80% (Sylvia and Steenvoorde 2011). Howev-
er, the use of MDT in veterinary medicine has been neglected, but has recently emerged as an effective treat-
ment for chronic wounds in animals. MDT is most commonly used to treat different types of wounds in horses
and small animals. Maggots are used by veterinarians for problematic cat and dog wounds (Sherman 2007).

Application Of Larval Treatment

Mobile larvae; They can penetrate deep into necrotic tissue. On average, 7-8 aseptic larvae are placed directly
on the wound for a 1 cm2 wound. Packaged aseptic larvae are used with techniques called tea bags or bio-
bags. The larvae are placed between two 0.5 mm thick pieces of gauze glued on three sides with a heater, and
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the mouth of the bag is glued using a heat adhesive device.

Application of Larvae Treatment can be applied 1-2 times a week or weekly 2. Larvae treatment is usually ap-
plied twice a week. 3. Larvae are kept on the wound for 48-72 hours and then removed from the wound. 4. If the
wound has not closed during the controls; Larvae treatment is continued.

Mechanism Of Action And Wound Healing

In necrotic wounds, wound healing with larva treatment is provided by 4 main mechanisms: debridement
(Kenawy and Abdel-hamid, 2020), disinfection (Lepage et. al., 2012), initiation of granulation (Lepage et. al,,
2012) and provision of blood flow (Chan et al., 2007).

1- Debridement

Medical maggots mainly feed on necrotic or partially dissolved material in the ulcer and serous exudates of the
necrotic wound.

Proteolytic enzymes such as collagenase, trypsin and chymotrypsin secreted from the stomach of the larvae
dissolve the necrotic tissues and turn them into exudates, and the resulting exudate is digested by the larvae.
Digestion of the thin connective tissue supporting the muscle fibers with the collagenase they secrete and the
optimum pH: 8-9 required for collagenase is achieved with the help of the ammonium and salts in their secretions.

2- Disinfection

Alkalinization of wounds treated with maggots is an important factor in wound disinfection. It has been report-
ed that ammonia and ammonium bicarbonate secreted by larvae are effective in wound healing and disinfec-
tion. Similarly, it has been stated that calcium and calcium carbonate produced by larvae have antibacterial
effects, stimulate phagocytosis and contribute to the formation of granulation tissue. It has been shown that
maggots reduce the amount of bacteria in resistant Staphylococcus aureus cultures in five days and that al-
lantoin and other chemical substances, which are secretion and excretion products of maggots, have similar
effects to broad-spectrum antibiotics against gram-negative bacteria such as Escherichia coli, Salmonella,
Pseudomonas aeroginosa and gram-positive bacteria such as S. aureus, S. epidermidis, Streptococcus A and
B, and Listeria that are resistant to pathogens and antibiotics. It has been reported that this antimicrobial activ-
ity is due to phenylacetic acid and phenylacetaldehyde, which are produced by Proteus mirabilis bacteria living
commensal in the stomach of the larva. Microorganisms are destroyed by these antibacterial substances in
the larval digestive tract.

3- Disinfection And Antimicrobial Effect

The irritating effect of crawling and mechanical washing of the wound by larval E/S and serous exudate are
important. Bacteria are lysed by various proteolytic enzymes that can digest bacteria and the changing pH
of the digestive tract and alkaline secretions. 1. Reduction of infection in cultures before LDT and after each
treatment, 2. Release of antibacterial substances and proteolytic enzymes in the intestines to the external en-
vironment, 3. Antibacterial substances in larvae soaked in water: Specin B, defensin A, lucifensins, alloferon | &
Il and antimicrobial components such as ceraticinin.

4- Beginning Of Granulation

Products such as Ammonium, Urea, Allantoin visibly increase the effects of epidermal growth factor and in-
terleukin 6, stimulating granulation and the immune system. Calcium carbonate has a granulation stimulat-
ing effect by changing the pH of the wound from acid to neutral or slightly alkaline (pH: 8-9). The continuous
movement of maggots on the wound also mechanically stimulates the living tissues and helps the formation
of granulation tissue.

Regulation Of Blood Flow

While larvae feed on dead tissues in a mobile manner, free radicals are released during the destruction of cells.
These free radicals initiate the inflammatory response that begins in the wound area after 48-72 hours and is
also the cause of pain. After maggot treatment; it has been observed that edema in the wounds decreases and
tissue oxygenation increases significantly.
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Indications Of Maggot Debridement Treatment

Indications for MDT include postoperative wounds, osteomyelitis, neuropathic foot ulcers, traumatic non-heal-
ing wounds, abscesses, boils, cellulitis, mastoiditis, necrotized tumor masses, neuropathy, paraplegia, hemi-
plegia, thalassemia, polycythemia, severe burns, chronic or acute infected wounds. Maggot therapy is the most
appropriate option for necrotic, purulent, discharged, gangrenous wounds, wounds with inadequate blood cir-
culation, and deep wounds where access to antibacterial drugs is limited.

Contraindications Of Maggot Debridement Treatment

Contraindications have been described as hemorrhagic abscesses and coagulopathies. Fistulas connected to
vital organs, respiratory system, internal organs, endocrine glands, and very rapidly progressing necrosis and
wounds (Sherman et al. 2013). Larva therapy should not be used in wounds located close to major blood ves-
sels, wounds that may bleed, wounds located close to internal organs, and open wounds of body cavities and
sinuses (Church 2001; Jones and Wall 2007; Dar et al. 2013).

Advantages

1.Since aseptic maggots clean wounds contaminated with gram-positive and gram-negative, aerobic and an-
aerobic bacteria, there is no need for antibiotic use. 2. It is important in reducing pain due to infected wounds,
eliminating bad odors, and reducing treatment costs. 3. Larvae can clean the most superficial dead tissue. 4.
Maggots perform selective debridement of necrotic tissue without damaging healthy tissue, including blood
vessels and tendons. 5. Maggots can clean sinuses and pockets under the skin. 6. It is effective in quickly de-
briding the wound and significantly reducing the bacterial load. 7. Prevents the spread of necrosis to surround-
ing tissues. 8. Provides increased granulation and wound healing. 9. It is a practical method to apply. 10. Its
anti-infective feature provides superiority in debridement. 11. There is no need for patient hospitalization. 12. It
has been explained that it can prevent extremity amputation and euthanasia in pet animals. 13. MDT is cheaper
than the classical treatment method. 14. The treatment method is completely natural. 15. It has been explained
that there is an increase in tissue oxygenation and a decrease in edema with MDT. 16. It is reported that maggot
therapy can be beneficial for small animals and that possible amputations and euthanasia can be prevented in
small animal surgery. 17. It does not destroy the normal gastrointestinal flora like systemic antibiotics (Kenawy
and Abdel-hamid, 2020).

Disadvantages

1. Larvae can escape from poorly closed dressings. 2. Larvae application in cats can cause discomfort. This
discomfort in cats can be caused by irritation or itching. 3. It can cause itching and discomfort to the staff and
the patient. 4. Psychological and emotional problems may occur. 5. It can cause fever in some patients. 6. It
should not be used in patients who are allergic to any substance produced by fly larvae (Sherman et al 2000).
7. It is slower than surgical debridement. 8. It is not sold in pharmacies.
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Girig

Travma dis bir gli¢ sonucu meydana gelen doku yaralanmasi olarak tanimlanmaktadir. Yaralanmalar, viicuda
uygulanan kuvvetlerin tiirline gore siniflandinilabilir - kiint veya delici ve araba kazalari, atesli silah yaralanma-
lari, hayvan etkilesimleri sonucu ortaya gikabilir. Travmatik yaralanmalara maruz kalan hayvanlarda kigiik so-
nuglar gordlebilir (1sirik yaralari, yirtilmalar, siyriklar) ancak yagsami tehdit eden anormallikler de ortaya ¢ikabilir.
Travma bir veteriner egitim hastanesinde goriilen acil hastalarin yaklasik %10-13'lini olusturur ve hem geng
hem de yetiskin kopeklerde 6nde gelen 6liim nedenleri arasinda ikinci sirada yer almaktadir.

Politravmali hastalarda kan kaybi, hipoksemi ve doku hasari oksijen iletiminde degisikliklere neden olabilir.
Oksijen borcu biriktikge, inflamatuar mediatorler sistemik inflamatuar yaniti (SIRS) tetikler, bu da ¢oklu organ
disfonksiyonuna (MODS) ve hastanin dliimiine yol agabilir.

ilk Degerlendirme

Hasta yakinlari ile telefon goriismesinde 6nemli bir travma 6ykisii olan hayvanin, veteriner kliniginde muaye-
nehanesi tesvik edilmelidir. Bazi hasta yakinlari hayvanin yaralanmasinin boyutunun tam olarak farkina va-
ramayabilir, bu nedenle "bekle ve gor" yaklagsimindan miimkiin oldugunca vazgecilmelidir. Hasta yakini agrili
hayvanlara agizlik takmaya (gerektiginde gecici agizliklar kullanma) tesvik edilebilir ve omurilik hasari endisesi
varsa ev yapimi bir arkalik kullanilabilir.

ilk muayene (triyaj olarak da bilinir) hayati tehdit eden anormalliklerin hemen fark edilmesi agisindan énemlidir.
Travma hastalarinda goriilebilecek yaygin hayati tehlike arz eden anormallikler arasinda pnémotoraks, pul-
moner kontiizyonlar, hemotoraks, hernia diyaframatika, hemoabdomen veya travmatik beyin hasari yer alr. Ek
olarak, hayvanin nérolojik fonksiyonlarinin tamamen iyilesmesi ihtimalini en Gst diizeye ¢ikarmak icin omurilik
yaralanmalari yeterince erken fark edilmelidir.

Triyaj igin ABC (hava yolu, solunum, dolagim) yaklasimi, degerlendirilen hayvanin nasil goriindiigiine bakilmak-
sizin travma gegiren tim hayvanlarda kullanilmahdir. Kompensatuvar sok durumunda képekler stabil goriinebi-
lir ancak hizli bir degerlendirme kardiyovaskiiler instabiliteyi ortaya ¢ikarabilir. Hava yolu anormallikleri travma
sonrasinda nadir goriiliir ancak hava yolundaki hematoma sekonder olarak veya trakeal yirtilmanin bir sonucu
olarak ortaya cikabilir. Hava yolu anormallikleri olan hayvanlarda genellikle, inspirasyon sirasinda farkedilen,
steteskop olmadan duyulan yiiksek ses olarak tanimlanan stridor/stertor vardir. Stabilizasyon teknikleri, se-
dasyon goz 6niinde bulundurularak (butorfanol 0,2 mg/kg IV veya IM, asepromazin 0,01-0,05 mg/kg IV veya IM)
oksijen takviyesini icerir. Hayvan iyilesmezse veya hizla dekompanse olursa orotrakeal entlibasyon yapilmali-
dir. Solunum anormallikleri pnédmotoraks, pulmoner kontiizyonlar, hemotoraks veya yelken gogiise bagli sekon-
der olarak ortaya cikabilir. Hayvan oksijen ile stabilize edilmeli ve gerektiginde torakosentez yapilmalidir. TFAST
(travma icin sonografi ile torasik odakl ultrason) plevral efiizyon ve pnomotoraksin hizli bir sekilde belirlen-
mesine yardimci olur. Torasik radyografiler séz konusu hayvan igin stabilizasyon teknikleri maksimum diizeye
cikarildiktan sonra gergeklestirilmelidir. Dolagim anormallikleri genellikle hemorajiye (hipovolemi) ikincil olarak
ortaya ¢ikar ancak distribiitif ok da meydana gelebilir. Kopeklerde zayif dolasimin klasik belirtileri arasinda
tasikardi, soluk mukoz membranlar, zayif periferik nabiz, uzamis kapiller dolum siiresi, soguk ekstremiteler, hi-
potansiyon ve yiiksek laktat bulunur. Soktaki kediler genellikle bradikardi, hipotansiyon ve hipotermiden olusan
klasik Gl belirtileri gosterirler. Sok belirtileri olan hayvanlara kristaloidler uygulanmal (10-25 mL/kg IV, 15
dakika siireyle) ve kedilere aktif olarak 1si destedi saglanmalidir. Hemoraji kaniti olan hayvanlarda paketlenmis
kirmizi kan veya tam kan transfiizyonu gerekli olabilir.

Analjezi miimkiin olan en kisa siirede uygulanmali ve dolasim bozuklugu veya bilinmeyen norolojik fonksiyon
nedeniyle durdurulmamahdir. Miimkiinse en kisa siirede ortopedik ve/veya norolojik degerlendirme yapilma-
I, bu tetkiklerin ertelenmesi durumunda analjezi uygulanmalidir. Saf-mu opioidler travmali hastalarda tercih
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edilen ilaglardir ancak kismi mu reseptdr agonisti (buprenorfin) de hafif ila orta siddetli agri iin kullanilabilir.
Opioidler kardiyovaskiiler sistem {izerinde minimal etkilere neden olur ve gerektiginde tersine gevrilebilir (bup-
renorfinin tersine gevrilmesi zordur). Butorfanol'iin analjezik etkisi minimal oldugundan, agrili hastalarda anal-
jezi icin kullanilmamalidir.

ilk muayeneden sonra tam bir fizik muayene yapilmalidir. Bunun asamali olarak yapilmasi gerekebilir ve miim-
kiin oldugunca tam bir nérolojik muayeneyi icermelidir. Diger komorbiditeler hemen tespit edilemeyebilecegin-
den (6rn. travmatik beyin hasari olan ve yanit vermeyen bir hastada femur kirngi) stabil olmayan hastalarda fizik
muayeneler tekrarlanmalidir.

Diagnostik Testler

Travmall herhangi bir hastada idrar, kan veya daha az olasilikla septik eflizyonla tutarli olabilecek torasik ve
abdominal serbest sivinin tanimlanmasi igin AFAST ve TFAST ultrason goriintiilemesi hayati 6neme sabhiptir.
Hernia diyaframatikali hayvanlar solunum belirtileri gostermeyebileceginden, solunum sikintisi belirtileri olma-
yanlar da dahil olmak lizere tiim hastalara toraks radyografileri dnerilmelidir. Omurga kiriklarini veya luksasyon-
larini tespit etmek igin tlim yiirliyemeyen veya paraparetik hastalarda abdominal radyografiler diistiniilmelidir.
Karin agrisi olmayan, ayakta tedavi edilebilen hastalarda abdominal radyografilerin degeri tartismalidir ancak
serbest abdominal gazin tespitinde yararli olabilir. Yiirliyemeyen hastalarda pelvik radyografiler de kuvvetle
disiindlmelidir.

Tedavi Segenekleri

Terapotik secenekler genellikle sivi tedavisi, analjezi, endike ise kan transfiizyonu, yara bakimi ve bazi durum-
larda cerrahi eksplorasyon etrafinda yogunlasir. Travmatik bir olaydan sonra hemoabdomen gelisen hastalar-
da genellikle cerrahi eksplorasyon gerekmez. Bu hastalar ¢cogunlukla sivi tedavisi ve gerektiginde kan trans-
flizyonu ile tedavi edilebilir. Karin sargisinin degeri tartismalidir ve eger kullanilacaksa her iki arka bacagi da
kapsamalidir. Es zamanl klinik bulgulari olan pndmotoraksli hayvanlarda torakosentez yapilmalidir (solunum
bulgulari olmayanlarda torakosenteze gerek yoktur). Pnomotoraks tekrarliyorsa torakostomi tlipi diistinilmeli
ve siirekli hava tahliyesi icin plorovak sistemi yerlestirilmelidir. MILA yerlestirilmesi kolay gogis tiipleri liret-
mektedir ancak g6gis tlpl takilmasi gereken hastalar, tipler yerlestirildikten sonra siirekli bakim igin 24 saat
acik bir saglik kurulusuna sevk edilmelidir. Hayati tehdit eden hemoraji, septik veya safra peritoniti, penetran
karin yaralanmalari ve bazi omurga hasari (derin agri yok) olan hayvanlar igin acil ameliyat diistiniilmelidir. Uro-
abdomen ve acik kiriklari olan hayvanlarin acilen ameliyat edilmesi gerekir ancak bu, hayvanin hemodinamik
durumuna ve cerrahin uygunluguna bagh olarak 24-72 saat bekleyebilir.

Geviri: Miijgan GEVIK AKSAY
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Approach to the Patient with Trauma

Adesola ODUNAYO, DVM, MS, DACVECC

University of Florida, Gainesville, FL
odunayoa@ufl.edu

Introduction

Trauma is defined as tissue injury that occurs as a result of an external force. The injuries may be classified
based on the type of forces applied to the body- blunt or penetrating and can occur secondary to car accidents,
gunshot wounds and animal interactions. Animals who undergo traumatic injuries may have minor conse-
quences (bite wounds, lacerations, abrasions) but life-threatening abnormalities may also occur. Trauma ac-
counts for about 10- 13% of emergency patients seen at a veterinary teaching hospital and was the 2nd leading
cause of death in both young and adult dogs.

In patients with polytrauma, blood loss, hypoxemia and tissue injury may contribute to changes in oxygen
delivery. As oxygen debt accumulates, inflammatory mediators trigger the systemic inflammatory response
(SIRS) which may subsequently lead to multiple organ dysfunction (MODS) and the death of the patient.

Initial Evaluation

When communicating with clients over the phone, any animal with a potential history of significant trauma
should be encouraged to be seen at a veterinary practice. Some clients may not realize the full extent of the
animal's injury thus a “wait and see" approach should be discouraged as much as possible. Clients may be
encouraged to muzzle painful animals (utilizing makeshift muzzles when needed) and a homemade back board
may be utilized if there is concern for spinal injury.

The primary survey (also known as the triage) is important to immediately recognize life-threatening abnor-
malities. Common life-threatening abnormalities that may occur with patients with trauma include pneumo-
thorax, pulmonary contusions, hemothorax, diaphragmatic hernia, hemoabdomen or traumatic brain injury. In
addition, spinal injuries should be recognized early enough in order to maximize the odds of full recovery to
neurologic function for that animal.

The ABCs (airway, breathing circulation) approach to triage should be utilized in all animals with trauma re-
gardless of what that animal looks like it is being evaluated. Dogs with compensatory shock may visually look
stable but a quick assessment may reveal cardiovascular instability. Airway abnormalities are uncommon
after trauma but may happen secondary to a hematoma in the airway or as a result of a tracheal tear. Animals
with airway abnormalities commonly have stridor/stertor, which is defined as a loud noise noted on inspira-
tion and heard without a stethoscope. Stabilization techniques include oxygen supplementation, considering
sedation (butorphanol 0.2 mg/kg IV or IM, acepromazine 0.01-0.05 mg/kg IV or IM). Orotracheal intubation
should be performed if the animal does not improve or decompensates quickly. Breathing abnormalities may
occur secondary to pneumothorax, pulmonary contusions, hemothorax or a flail chest. The animal should be
stabilized with oxygen and a thoracocentesis when needed. TFAST (thoracic focused ultrasound with sonog-
raphy for trauma) helps identify pleural effusion and pneumothorax quickly. Thoracic radiographs should
only be performed after stabilization techniques have been maximized for the animal in question. Circulatory
abnormalities usually happen secondary to hemorrhage (hypovolemia) although distributive shock may also
occur. Classic signs of poor circulation in dogs include tachycardia, pale mucous membranes, weak peripher-
al pulses, prolonged capillary refill time, cold extremities, hypotension and an elevated lactate. Cats in shock
usually show the classic triad signs of bradycardia, hypotension and hypothermia. Crystalloids should be
administered in animals with signs of shock (10-25 mL/kg IV over 15 minutes) and cats should be actively
provided heat support. A packed red blood or whole blood transfusion may be necessary in animals with ev-
idence of hemorrhage.

Analgesia should be administered as soon as possible and should not be withheld for reason of circulatory
instability or unknown neurologic function. If possible, an orthopedic and/or neurologic evaluation should be
made as soon as possible but analgesia should be administered if those tests are to be delayed. Pure-mu
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opioids are the drug of choice for analgesia in patients with trauma however the partial mu-receptor agonist
(buprenorphine) can also be utilized for mild to moderate pain. Opioids cause minimal effects on the cardio-
vascular system and can be reversed if needed (buprenorphine is difficult to reverse). Butorphanol has minimal
analgesic effects and should not be used for analgesia in painful patients.

A full physical exam should be performed after the primary survey. This may have to be carried out in stages
and should include a full neurologic exam as much as possible. Physical exams should be repeated in unstable
patients as other comorbidities may not be identified immediately (i.e. femur fracture in a patient with traumatic
brain injury that is unresponsive).

Diagnostic tests

Utilizing point of care ultrasound for the AFAST and TFAST is vital in any patient with trauma to identify thoracic
and abdominal free fluid which may be consistent with urine, blood or less likely a septic effusion. Thoracic ra-
diographs should be recommended for all patients, even those without signs of respiratory distress, as animals
with diaphragmatic hernia may not show respiratory signs. Abdominal radiographs should be considered in all
non- ambulatory or paraparetic patients in order to identify spinal fractures or luxations. The value of abdomi-
nal radiographs in ambulatory patients without abdominal pain is debatable although it may be useful to detect
free abdominal gas. Pelvic radiographs should also be strongly considered in non-ambulatory patients.

Treatment Options

Therapeutic options are usually centered around fluid therapy, analgesia, blood transfusions if indicated,
wound care and in some cases, surgical exploration. Patients with hemoabdomen after a traumatic event do
not usually require surgical exploration. Those patients can usually be managed with fluid therapy and a blood
transfusion as needed.

The value of an abdominal wrap is debatable and should involve both hind limbs if it is going to be utilized.
Thoracocentesis should be performed in animals with pneumothorax who have concurrent clinical signs (those
without respiratory signs do not need a thoracocentesis). A thoracostomy tube should be considered if pneu-
mothorax is recurrent and a pleurovac system should be placed for continued air evacuation. MILA makes
chest tubes that are easy to place but patients requiring chest tubes should be sent to a 24-hour facility for
continued care after the tubes are placed. Immediate surgery should be considered for animals with life-threat-
ening hemorrhage, septic or bile peritonitis, penetrating abdominal wounds and some spinal injuries (deep pain
absent). Animals with uroabdomen and open fractures need surgery urgently but this may potentially wait 24-
72 hours, depending on the hemodynamic status of the animal and availability of the surgeon.
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Ilk Bes Dakika - Yaygin Acil Durumlarin ilk Bes
Dakikasinda Hayat Degistiren Miidahaleler

Adesola ODUNAYO, DVM, MS, DACVECC

1 Florida Universitesi, Gainesville, FL odunayoa@ufl.edu

Hayati tehdit eden acil durumlarla (hem genel muayenehanede hem de acil kliniklerinde) veteriner hekimler
siklikla karsilagsmaktadir. Bazi vakalarda veteriner personel tarafindan yapilan miidahalelerden bagimsiz olarak
prognoz kotudiir. Bazi vakalarda ise belirli miidahaleler hastanin sonucunu dogrudan etkileyebilir. Bu sunumda
sik karsilasilan acil durumlarin ilk birkag dakikasinda en etkili miidahaleleri igeren genel bir bakis sunulacaktir.

Basvuru sirasinda ne kadar "stabil" goriindiigiine bakilmaksizin, herhangi bir hasta degerlendirilirken ABC agama-
lari takip edilmelidir. Triyaj baslangici oncelikle hayvanin muayenesini igerir. Hastanin ilk degerlendirmesinde (ilk
muayene) temel amag, hava yolu, solunum ve dolagim sistemindeki (ABC'ler) yasami tehdit eden anormalliklerin
tespit edilmesidir. Hava yolu tikanikhgina neden olacak yaygin durumlar arasinda brakisefalik sendrom, trakea
kollapsi, yabanci cisme bagli obstriiksiyon, hipersensitivite reaksiyonu, laringeal 6dem, laringeal paraliz, ciddi tist
hava yolu veya yiiz travmasi sayilabilir. Hava yolu tikanikligi olan hayvanlarda klasik olarak duyulabilir solunum
guriltiist bulunur ve tipik olarak inspiratuar stridor ile karakterize edilir. Bu hayvanlarda solunum hizi ve eforu
artabilir ve ayni zamanda ortopneik de olabilirler. Oksijen alimi dnemli 6l¢iide etkilenmigse siyanoz mevcut olabilir.

Solunum yetmezliginden korkuluyorsa hizla anestezi indiiksiyonu yapilmali ve hayvan entiibe edilmelidir (Bu
islem tek bagina hayat kurtarici OLABILIR. Genellikle bu diisiincenin aklinizdan gegmesi, yapmaniz gerektigi
anlamina gelir!). Ventilasyonu yetersiz olan hayvanlarda destekli ventilasyon uygulanmalidir (gogiis ekskiir-
siyonu veya end tidal CO2'ye gore). Orotrakeal entiibasyonun miimkiin olmadigi hastalarda acil trakeostomi
gerekebilir. Hasta daha sonra ideal olarak bir veteriner hekim esliginde bir sevk merkezine nakledilebilir. Hasta
ekstiibe edilebilir ancak bazi hastalarin nakil i¢in entiibe edilmesi gerekebilir. Propofol CRI genellikle iyi sonug
verir ancak nakil sirasinda kullanilmak tizere destekli ventilasyon planlanmalidr.

Normal oksijenasyonu ve ventilasyonu bozabilen hastaliklar arasinda pnomotoraks, hemotoraks, silotoraks,
pirotoraks, pulmoner 6dem, pulmoner tromboembolik hastalik veya alerjik hava yolu hastaligi bulunur. Solunum
glcligi ceken hayvanlar genellikle tasipneiktir, solunum hizi ve eforu artmistir ve siyanotik olabilirler. Radyog-
rafiler plevral bosluk hastaligini tanimlamak igin kullanilabilir ancak stabil olmayan hastalarda yapilmamalidir.
Mimkiinse plevral eflizyonun tespit edilmesi igin torasik ultrason (TFAST) kullaniimalidir. TFAST ayrica pno-
motoraksin teshisi igin de tanimlanmistir. Solunum glicliigii geken hayvanlara hemen oksijen verilmelidir. Plev-
ral bosluk hastaligi tespit edildiginde veya siiphelenildiginde torakosentez yapilmalidir. Blyik miktarda plevral
eflizyon veya hava bulunan hayvanlar, plevral bosluk bosaltiimadan nakledilmemelidir. Butorfanol genellikle
solunum yolu hastaliklarinda iyi tolere edilir, anksiyeteye yardimci olmak ve torakosentez uygulamasi igin iyi bir
sedasyon saglar.

Dolasim bozukluklari (sok) bazen hava yolu ve solunum giigliikleri kadar belirgin olmayabilir ancak ayni dere-
cede onemlidir. Zayif dolagim, yetersiz oksijen iletimine ve bu da hiicre 6liimiine, organ iglev bozukluguna ve
hastanin 6liimiine neden olur. Veteriner hekim ne aradigina dair net bir fikre sahip oldugunda soku tanimlamak
genellikle kolaydir. Sok ve zayif dolagimin nedenleri arasinda hipovolemi (GI, kan kaybi, siddetli dehidrasyon),
kardiyojenik sok , obstriiktif sok (GDV, kardiyak tamponad) veya distribiitif sok (sepsis) bulunur. Képek ve kedi-
lerde soku isaret eden fizik muayene bulgulari arasinda tasikardi, bradikardi, soluk mukoz membranlar, uzamis
kapiller dolum siiresi, zayif nabiz ve hipotermi yer alir. Soku destekleyen ek teshisler hipotansiyon ve yiiksek
kan laktat seviyeleridir. Sok indeksi (kalp hizi/kan basinci) kompensatuvar soktaki hayvanlari taramak igin bir
arac olarak kullanilabilir.

Ciddi kanamaya dogrudan baski veya ligasyonla hemen miidahale edilmelidir. Abdominal hemoraji pelvik eks-
tremite veya karin kompresyon bandaiji ile yavaslatilabilir. Gogu dolasim bozuklugu vakasinda (kardiyojenik sok
harig) intravenoz sivilar endikedir. Kan driinleri hastayi nakletmeden dnce uygulanabilir. Kan kaybi sonucu do-
lasim bozuklugu olan hastalarda kan iiriinleri (6zellikle kirmizi hiicre Uiriinleri) hizla verilmelidir. Bu, geleneksel 4
saatlik zaman dilimi yerine 15-20 dakika igcinde gergeklesebilir. Kediler igin kirmizi kan hiicreleri mevcut degilse,
ksenotransfiizyon diisiinilebilir. Ciddi kanamasi olan hayvanlar, resiisitasyon sirasinda plazma ve trombositle-
rin es zamanli kullanimindan faydalanacaktir.
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Diger Hususlar

Hiperkalemi insiilin ve dekstroz infiizyonlari ile tedavi edilmelidir. insiilin yoksa sodyum bikarbonat ve beta
agonistleri de diistinlilmelidir. Siddetli hipokalemi diyafram fonksiyonunu ve ventilasyonu etkileyebilir, hizla
diizeltilmelidir. Potasyum maksimum 0,5 mEq/kg/saat hizinda inflize edilebilir. Ayrica hipokalsemi kalsiyum
glukonat CRI (0,5-1,5 mL/kg bolus) ile diizeltilmelidir ve hipokalseminin klinik belirtileri diizelinceye kadar tek-
rarlanabilir. Hipoglisemi intraventz dekstroz ile hizla diizeltilmelidir. Hiperglisemi nadiren insillin ile acil tedavi
gerektirir.

Belirgin sislik veya hipoadrenokortikal kriz stiphesinin yiiksek olmasi disinda, ilk birka¢ dakikada steroidler
nadiren endikedir. Steroidler sok veya kafa travmasi geciren hayvanlarda endike degildir. Anafilaksi geciren
hayvanlarda epinefrin uygulanmalidir. Nobet geciren hayvanlara enjekte edilebilir benzodiazepinler uygulan-
malidir. Status epileptikuslu veya bir dizi nobet (24 saatte 2'den fazla nobet) geciren hayvanlarda uzun etkili
antiepileptik ilaglar diistiniilmelidir. Sirt veya boyun yaralanmasi olan hastalar saglam bir yiizey lizerinde yan
yatar pozisyonda tasinmalidir. Distal uzuvlarin kiriklari, kirigin iistiindeki ve altindaki eklemin dahil edildigi bir
bandajla stabilize edilmelidir. Klinisyen acil invaziv cerrahiye hazir olmadigi siirece penetran nesneler CIKARIL-
MAMALIDIR.

Agn sistemik opioidler ile tedavi edilmelidir. Kardiyovaskiiler tehlikesi olan hayvanlarda NSAID ve alfa-2 ago-
nistlerden kaginilmahdir.

Geviri: Miijgan GEVIK AKSAY
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The First Five Minutes- Life Changing Interventions
During the First Five Minutes of Common Emergencies

Adesola ODUNAYO, DVM, MS, DACVECC

University of Florida, Gainesville, FL odunayoa@ufl.edu

Life-threatening emergencies are presented to veterinary practitioners (both in general, urgent and emer-
gency practices) commonly. In some cases, the prognosis is poor- regardless of the interventions performed
by the veterinary staff. In other cases, specific interventions may directly affect the patient's outcome. This
session will provide an overview of the most impactful interventions during the 15t few minutes of common
emergencies.

The ABC's should be followed when evaluating any patient, regardless of how “stable" they look on pres-
entation. The initial triage consists of the primary survey of the animal. The main goal of that patient’s initial
assessment (primary survey) is to identify any life-threatening abnormalities in the airway, breathing and
circulatory system (ABCs). Common conditions that will result in airway obstruction include brachycephalic
syndrome, collapsing trachea, foreign body obstruction, hypersensitivity reaction, laryngeal edema, laryngeal
paralysis, severe upper airway or facial trauma. Animals with airway obstruction classically present with au-
dible respiratory noise, typically characterized by inspiratory stridor. Those animals may have an increased
respiratory rate and effort and may also be orthopneic. Cyanosis may be present if oxygen intake is signifi-
cantly affected.

If respiratory failure is imminent, rapid anesthetic induction should be performed and the animal should be in-
tubated (This one process MIGHT be lifesaving. Generally if the thought crosses your mind, it means you should
do it!) Assisted ventilation should be performed in animals with inadequate ventilation (based on chest excur-
sion or end tidal CO2). An emergency tracheostomy may be required in patients where orotracheal intubation is
impossible. The patient may then be transported, ideally with a veterinary professional to a referral center. The
patient may be extubated but some patients may need to be intubated for transport. A propofol CRI generally
works well but there should be plans made for assisted ventilation during transport.

Diseases that can impair normal oxygenation and ventilation include pneumothorax, hemothorax, chylothorax,
pyothorax, pulmonary edema, pulmonary thromboembolic disease or allergic airway disease. Animals with
breathing difficulties are usually tachypneic, have increased respiratory rate and effort and may be cyanotic.

Radiographs can be used to identify pleural space disease but should not be performed in unstable patients.
If available, thoracic ultrasound (TFAST) should be used to identify pleural effusion. TFAST has also been
described for identification of pneumothorax. Animals with breathing difficulty should be administered flow
by oxygen immediately. A thoracocentesis should be performed when pleural space disease is identified or
suspected. Animals with large amounts of pleural effusion or air should not be transported before the pleural
space is evacuated.

Butorphanol is usually well tolerated with respiratory disease, and provides good sedation to help with anxiety
and allow for thoracocentesis.

Circulatory disturbances (shock) may sometimes not be as obvious as airway and breathing difficulties but are
equally as important. Poor circulation leads to poor oxygen delivery, which ultimately causes cell death, organ
dysfunction and patient death. Shock is usually easy to identify once the veterinarian has a clear idea of what
they are looking for. Causes of shock and poor circulation include hypovolemia (G, blood loss, severe dehydra-
tion), cardiogenic shock , obstructive shock (GDV, cardiac tamponade) or distributive shock (sepsis). Physical
exam findings that indicate shock in dogs and cats include tachycardia, bradycardia, pale mucous membranes,
prolonged capillary refill time, weak pulses and hypothermia. Additional diagnostics that supports shock is hy-
potension and elevated blood lactate levels. Shock index may be used (heart rate/blood pressure) as a means
of screening animals in compensatory shock.

Significant hemorrhage should be addressed immediately with direct pressure or ligation. Abdominal hemor-
rhage may be slowed with pelvic limb or abdominal compression bandage. Intravenous fluids are indicated in
most cases of circulatory disturbances (except cardiogenic shock). Blood products may be administered be-
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fore transporting the patient. Blood products (especially red cell products) should be given rapidly in patients
with circulatory abnormalities as a results of blood loss. This may occur over 15-20 minutes instead of the
traditional 4-hour time frame. Xenotransfusions may be considered in cats if canine red blood cells are not
available. Animals with significant hemorrhage would benefit from the use of plasma and platelets concurrently
during resuscitation.

Other Considerations

Hyperkalemia should be treated with insulin and dextrose infusions. Sodium bicarbonate and beta agonists
should also be considered if insulin is unavailable. Severe hypokalemia may affect diaphragm function and
ventilation and should be rapidly corrected. Potassium may be infused at a maximum rate 0.5 mEq/kg/hr. Hy-
pocalcemia should also be corrected with a calcium gluconate CRI (0.5-1.5 mL/kg bolus) and may be repeated
until clinical signs of hypocalcemia resolve. Hypoglycemia should be rapidly corrected with intravenous dex-
trose. Hyperglycemia rarely requires emergent therapy with insulin.

Steroids are rarely indicated within the first few minutes except there is a high index of suspicion for hy-
poadrenocortical crisis or significant swelling. Steroids are not indicated in animals with shock or head trau-
ma. Epinephrine should be administered in animals with anaphylaxisAnimals with seizures should be treated
with injectable benzodiazepines. Long acting anti-epileptic drugs should be considered in animals with status
epilepticus or animals with a cluster of seizures (more than 2 seizures in 24 hours). Patients with back or neck
injuries should be transported in lateral recumbency on a solid surface. Fractures of the distal limbs should be
stabilized with a bandage with the joint above and below the fracture incorporated. Penetrating objects should
NOT be removed unless the clinician is prepared for immediate invasive surgery.

Pain should be treated with systemic opioids. NSAIDS and alpha-2 agonists should be avoided in animals with
cardiovascular compromise.
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Noro-Dermatolojik Olgular(im): ‘Beyin-Bagirsak-Deri
Ekseninde' Mikrobiyom Odakh Sagaltim

Prof. Dr. Kerem URAL

Aydin Adnan Menderes Universitesi, Veteriner Fakiiltesi, ic Hastaliklari Ana Bilim Dali

Ozet

Asik Veysel'in 'uzun ince bir yoldayim' olarak bilinen {inlii s6zline benzer sekilde, nérosensor sistemi, deri sis-
teminin merkezinde yer alir. Neredeyse her klinisyen hayvan sahiplerine benzer sekilde kasintidan sikayet eder.
Her iki taraf da bu kabus gibi kasinti davranisindan dolayi hayal kirikhgina ugrar. Kesin/gegici tani konulmadan
once norodermatoloji ve ilgili nérosensor sistemi tartigmak gergekgidir. Hem deri hem de beyin, ¢evreden elde
edilen verileri (yani i1s1k, dokunma, sicaklik ve basing) algilama, iletme ve islemekle gorevli olan nérosensor
sistemi araciligiyla birbirine baghdir. Ote yandan deri lokasyonu ile ilgili olarak, ilgili sistemde reseptérler araci-
hgiyla uyaranlar algilamaya izin verir ve varligina karsi koruma/uyum igin duyusal tepki gosterir (kasinti, agri,
yanma, batma, i1si vb.). Dahasi hem deri dokusu hem de merkezi/periferik sinir sisteminin, her ikisini de yaygin
olarak etkileyen birkac farkli genetik ve edinilmis hastaliklar, ortak/paylasilan bir kaynagi, yani ektodermi boler.
Norolojik hastaliklar, hepsi kesin taniya katkida bulunan ve dolayisiyla spesifik tedaviyi degistirebilen spesifik
kutanoz belirtilerle iligkilendirilebilir. Bu sunumda yazar (K.U.) kasintil veya kasintisiz seyreden 6zel vaka arsi-
vini paylasacaktir. Feline hiperestezi sendromu, notalgia parestetika, kutandz duyusal bozukluklar, kendiligin-
den olusan alopesi vakalarinin nérodermatolojik siniflandirmasiyla nihai tanisi, derinlemesine dermatolojik ve
norolojik muayeneler kullanilarak yorumlanmistir. Tedavi kiitliphanesi, probiyotikler ve spesifik nutrasotikler
(Gut-cumin I sivi sol., Pet Clinique Easy Digestive Damla, Pet Clinique Metabolique Tabletler vb.) tarafindan 'he-
defe yonelik tedavi' miidahalelerini igeriyordu. Ayrica hem diski hem de deri mikrobiyota nakli, 'hedefe yonelik
tedavi' amacina yardimci olmaktadir.

Anahtar kelimeler. Dermatoloji, mikrobiyota nakli, néroloji, nutrasaétikler, probiyotikler
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Neurodermatologic Case(s): Microbiome Targetted
Treatment for '‘Brain-Gut-Skin Axis'

Prof. Dr. Kerem URAL

Aydin Adnan Menderes University, Faculty of Veterinary Medicine, Department of Internal Medicine

Abstract

Likewise the famous quote of Asik Veysel, recognized as ' | am a in a long, thin road' the neurosensory system
took place at the center of integumentary system. Almost every clinician complaints itching in a similar way
to animal owners. Both sides were are frustrated by this nightmare itchin behaviour. Before precise/tentative
diagnosis discussing neurodermatology and relevant neurosensory system should be realistic. Both skin and
brain are linked via the neurosensory system, which is is on charge for detection, transmission, and processing
data obateined from the environment (i.e. light, touch, temperature and pressure). On the other hand regarding
the integumentary location, the latter system permits perceiving stimuli via relevant receptors and exhibits
sensory respond for protection/adaptation to its presence (itching, pain, burning, stinging, heat etc). Moreover
integumentary tissue and the central/peripheral nervous system splitted an ordinary source, namely ectoderm,
several different genetic and acquired diseases commonly affecting both. Neurologic diseases might be linked
to specific cutaneous manifestations, all of which contribute to precise diagnosis, thereby might alter specific
therapy. In this presentation the author (K.U.) would share his special case archive with or without pruritus.
Final diagnosis with neurodermatological classification of cases with feline hyperesthesia syndrome, notalgia
paresthetica, cutaneous sensory disorders, self-induced alopecia were percieved by use of in-depth dermato-
logical and neurological examinations. Treatment library included ‘treat to target' interventions by probiotics
and specifical nutraceuticals (Gut-cumin | liquid sol., Pet Clinique Easy Digestive Drop, Pet Clinique Metabolique
Tablets etc.). Furthermore both fecal and skin microbiota transplantion have helped ‘treat to target' purpose.

Key words: Dermatology, microbiota transplantation, neurology, nutraceuticals, probiotics
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intestinal Permeabilite, ince Baﬁll‘sakta Asl" Tablo1. Konunun daha iyi anlasilabilmesine yénelik tanimlayici tablo. Sunum biitiiniinii tamamlayacak iliskili nomenklatiir.
Bekteriyel Kolonizasyon ve Klinik Ketojenik Diyet
intestinal bariyer Fonksiyonel bir 6z (varlik) olarak bagirsak limenini-ig
Prof. Dr. Kerem URAL konakgidan ayirir.
i ) Igerisinde (muhteviyatinda) mekanik elemanlar [mukus,
Aydin Adnan Menderes Universitesi, Veteriner Fakiiltesi, I¢ Hastaliklari Ana Bilim Dali epiteiyal katman], hiimoral elemanlar [defensinler-1g A],

immiinolojik elemanlar [lenfositler ile dogal immun hicreler],

Ozet muskiiler ve norolojik elemanlar
Veteriner Hekimligi alaninda heyecan verici gelismeler, saglk bilimlerinde mesleki pozisyonumuzun yiicelme- intestinal permeabilite intestinal bariyerin belirli alanlarda olan: intestinal duvarda
sine de imkan saglarken tanisal metodolojik ilerleme klinisyenlerin yiiziinii de giildiirmektedir. Bu sunum ile ya biitlintiyle ya da karsisinda biiyiik oranda hareketsiz/
arastirmaci 6ncelikle Felin Dermatoloji grubu catisi altinda kurulan intestinal Permeabilite Olgiim Merkezi'nin duragan bu islem esnasinda]belirli molekiillerin alig
(iPOM) intestinal permeabiliteye yonelik gergeklestirdigi kayda deger dlgiimleri ve sonuglarinin gerek tanisal oranlarinin belirlnemesi ile 6lglilebilen ve yeterince tespit
gerekse sagaltima y6nelik yansimalarini anlatacaktir. intestinal permeabilitenin 6nemine heniiz veteriner he- edilebilen fonksiyonel karakteristigi/ozelligi
kimligi alanlarinda yeterince dem vurulmamis olabilir. Kanita dayali literatiir taramalarinda siklikla rat, domuz,
kanatl modellerinde ve az sayida da olsa kdpek ile buzagilarda bilgi temini miimkiin gdziikse de; kedi ile k&- Normal intestinal permeabilite Saglikli canlida herhangi bir intoksikasyon, inflamasyon
peklerde ciddi kaynak yetersizligi dikkati cekmektedir. Yine anahtar kelimeler olarak segilebilecek ‘intestinal veya bozulmus intestinal fonksiyonlar olmadan beliren stabil
permeabilite’, ‘ince bagisakta asiri bakteriyel kolonizasyon', ‘gecirgen bagirsak’, ‘intestinal bariyer’, ‘intestinal permeabilite
bitlinlik' ile 'kedi' ya da 'kopek’ terminolojisi ile yapilacak taramalarda 6zellikle 2012 sirasi kiimiilatif veri- . . - . . .

Bozulmus intestinal permeabilite Bozulmus permeabiliteye eslik ederek, gecici olmayan

sel artis gozilkkmektedir. Bagirsak-beyin ekseni ve diger tim tanimlanan eksenlerin mikrobiyota ve intestinal
permeabilite ile olan iligkisinin daha iyi anlagilmasi ile yapilan ¢alismalara i1sik tutulmakta hem tanisal hem
de sagaltim protokollerinde degisim saglanabilmektedir. Felin Dermatoloji Grubu olarak iPOM tesekkiiliinde
asil amaclardan birisi de vaka tanimlamalari (tablo 1) ile spesifik gastrointestinal panel gelisiminin miimkiin
kilinmasidir. Séyle ki bu sunumda yine intestinal permeabilite, ince bagirsakta asiri bakteriyel kolonizasyon
ve klinik ketojenik diyet konulari vaka arsivi(m) esliginde inter-aktif olarak paylasilacaktir. Bu baglamda aras-
tirmaci a) bagirsak mikrobiyomunda firinci, b) ‘nefes testi' ile gastrointestinal gaz dinamiklerinin anlattiklar
ve 'hedefe yonelik ¢oziim' ile c)biyobelirteg(lerin) Uistiinliigl gibi alt tasnifledigi konulara deginecektir. Son
donemlerde (Mart 2024-) giderek artan sayida barboritm, defekasyonda giigliik, ishal/konstipasyon, aralikli
kusma, nutrsiyonel yetersizliklerin yani sira vitamin/iz element eksliklikleri ya da sublinik enfeksiyon ile tanisal
olarak belirledigimiz ince bagirsakta asiri bakteriyel kolonizasyondan muzdarip kedi ya da kopeklerde etkin
sagaltim protokollerini temeli dncelikli olarak Sunvou ®Nefes Analizatérii [Sunvou Medical Electronics Co.
Ltd, Gin, Tiirk tarafi distribiitorii: RDA Grup, istanbul] (Aydin Adnan Menderes Universitesi Bilimsel Aragtirma
Projeleri Birimi ADU-BAP Proje no: VTF-24006 kodlu Giidiimlii Proje destegi) ile intestinal gaz dinamiklerinin
tespiti yer almaktadir. Ozel aparat esliginde yine nefes testi ile Sunvou® Nefes Torbalarina toplanan ekshale
edilen havanin toplanarak, software program araciliginda ilgili cihaza yiiklenmesi ile metan ve hidrojen gazla-
rinin intestinal dagilimi tespit edilmektedir. ilgili analizler sagaltim ve klinik beslenme protokollerini biitiiniiyle
degistirebilmektedir. Sagaltimda neomisin-rifampisin/rifaksimin tercih sebebi olabilecegi gibi dogal yollarla
nutrasotik-probiyotik kombinasyonlari da etkinlikle kullanilabilmektedir. ‘Klinik ketojenik diyet' hayvansever-
lerin, hayvan sahiplerinin evde rahatlikla zaman ayirarak hazirlayabilecekleri karbohidrat orani %8-10'u geg-
meyecek sekilde ayarlanan, glisemik indeksi diisiik, insiilin direncine sebep olmayan, anti-inflamatuvar besin-
lerce zengin, yeterli lif iee omega 3 ve nutrasotik iceren, aslinda ‘fonksiyonel gida' 6zelligi tasiyabilen formdille
(K.U.) regetelendirilmektedir.

degisikliklerin normal permeabiliteye kiyasla intestinal
homeostazisin kaybolmasi, fonksiyonel bozulmalar ile
hastalik yolaklarini agmasi

Anahtar kelimeler: intestinal permeabilite, microbiota, intestinal gaz dinamikleri, ketojenik diyet
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Intestinal Permeability, Amall Intestinal Bacterial
Overgrowth and the Clinical Ketogenic Diet

Prof. Dr. Kerem URAL

Aydin Adnan Menderes University, Faculty of Veterinary Medicine, Department of Internal Medicine

Abstract

Exciting developments in the field of Veterinary Medicine allow our professional position in health sciences
to rise, while diagnostic methodological progress also makes clinicians happy. With this presentation, the re-
searcher will first explain the remarkable measurements carried out by the Intestinal Permeability Measure-
ment Center (IPOM) established under the roof of the Feline Dermatology Group and the reflections of their
results on both diagnostic and therapeutic aspects. The importance of intestinal permeability may not have
been emphasized enough in the field of veterinary medicine yet. Although it is often possible to obtain in-
formation in rat, pig, poultry models and, to a lesser extent, in dogs and calves in evidence-based literature
reviews, a serious lack of resources is striking in cats and dogs. Again, in the searches to be conducted with
the keywords ‘intestinal permeability’, ‘'small intestinal bacterial overgrowth'’, ‘leaky gut’, ‘intestinal barrier’, ‘in-
testinal integrity’ and ‘cat’ or 'dog' terminology, there is a cumulative data increase especially in 2012. A better
understanding of the relationship between the gut-brain axis and all other defined axes with microbiota and
intestinal permeability will shed light on the studies conducted and changes can be made in both diagnostic
and treatment protocols. One of the main purposes of the establishment of IPOM as the Feline Dermatology
Group is to enable the development of specific gastrointestinal panels with case definitions (table 1). In this
presentation, intestinal permeability, small intestinal bacterial overgrowth and clinical ketogenic diet topics
will be shared interactively with the case archive(s). In this context, the researcher will address the topics that
he subclassified as a) baker at the intestinal microbiome, b) gastrointestinal gas dynamics with 'breath test'
and ‘targeted solution' and c) superiority of biomarker(s). In recent times (March 2024-), the basis of effective
treatment protocols in cats or dogs suffering from excessive bacterial overgrowth in the small intestine, which
we have determined diagnostically with increasing number of barborythm, difficulty in defecation, diarrhea/
constipation, intermittent vomiting, nutritional deficiencies as well as vitamin/trace element deficiencies or
sublinic infection, is primarily the determination of intestinal gas dynamics with the Sunvou ® Breath Analyzer
[Sunvou Medical Electronics Co. Ltd, China, Turkish side distributor: RDA Group, Istanbul] (Aydin Adnan Men-
deres University Scientific Research Projects Unit ADU-BAP with Project no: VTF-24006 coded as Regimented
Project support). The intestinal distribution of methane and hydrogen gases are determined by collecting the
exhaled air collected in Sunvou® Breathing Bags with a breath test with a special apparatus and loading it to
the relevant device via a software program. The relevant analyses can completely change the treatment and
clinical nutrition protocols. While neomycin-rifampicin/rifaximin may be the reason for preference in treatment,
nutraceutical-probiotic combinations could also be used effectively through natural routes. The ‘clinical keto-
genic diet' is prescribed with a formula (K.U.) that animal lovers and pet owners can easily prepare at home by
taking time, with a carbohydrate ratio adjusted not to exceed 8-10%, has a low glycemic index, does not cause
insulin resistance, is rich in anti-inflammatory nutrients, contains sufficient fiber, omega 3 and nutraceuticals,
and can actually have the feature of a ‘functional food'.
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Table. Descriptive table for better understanding of the subject. Related nomenclature to complete the presentation.

Intestinal barrier

Fonksiyonel bir 6z (varlik) olarak bagirsak limenini-ig
konakgidan ayirir.

ierisinde (muhteviyatinda) mekanik elemanlar [mukus,
epiteiyal katman], hiimoral elemanlar [defensinler-1g A],
immiinolojik elemanlar [lenfositler ile dogal immun hicreler],
muskdiler ve norolojik elemanlar

Intestinal permeability

intestinal bariyerin belirli alanlarda olan: intestinal duvarda
ya biitlinliyle ya da karsisinda biyiik oranda hareketsiz/
duragan bu islem esnasinda]belirli molekiillerin alig
oranlarinin belirlnemesi ile 6lgilebilen ve yeterince tespit
edilebilen fonksiyonel karakteristigi/6zelligi

Normal intestinal permeability

Saglikh canlida herhangi bir intoksikasyon, inflamasyon
veya bozulmus intestinal fonksiyonlar olmadan beliren stabil
permeabilite

Impaired intestinal permeability

Bozulmus permeabiliteye eslik ederek, gecici olmayan
degisikliklerin normal permeabiliteye kiyasla intestinal
homeostazisin kaybolmasi, fonksiyonel bozulmalar ile
hastalik yolaklarini agmasi

Key words: Intestinal permeability, microbiota, intestinal gas dynamics, ketogenic diet
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Kollaps & Senkop: Bir Kardiyologun Bakis Agisi

Mike MARTIN, MVB DVC MRCVS.

Veteriner Kardiyolog &amp; Girisimsel Kog

Kollaps, postural tonusun ani kaybi olarak tanimlanan yaygin bir genel terimdir, ancak mutlaka biling kaybiyla
beraber olmasi gerekmez ve kisa ya da uzun siireli olabilir. Senkop,beyne yetersiz kan akisindan kaynaklanan
ve bununla iliskili olarak oksijen ve besin iletiminde kisa siireli ve ardindan normale donen bir azalmadan kay-
naklanan gegici biling kaybi olusan bir kollaps alt tipidir. Senkopu senkop disi kollaps nedenlerinden, bilhassa
epileptik nébetler gibi nérolojik nedenlerden ayirt etmek ¢ok nemlidir.

Bir calismada fiziksel muayenede ya da taniya gotiiren teshis testlerinde anormallikleri fazla olan birgok hay-
vanda kollaps goriilen hayvanlarin teshis orani, 743 kdpekte %67 olarak rapor edilmistir. Bu ¢alismada, teshis
edilememis kollapsi olan 153 kdpegin %42'si diizeldi, %23'lin kollapsi devam etti, %24'li 6ldi ve %11'ine sonra-
dan teshis konuldu. insanlar iizerinde yapilan bir calismada hastalarin %40'inda senkopun mekanizmasi agik-
lanamamistir.Ayrica epileptik nébetten ayrimi zordur; Néroloji boliimiine basvuran hasta insanlarin %20'sine
daha sonra kardiyojenik senkop tanisi kondugu tahmin edilmektedir ki bunun veteriner hekimlikte de benzer
olmasi muhtemeldir.

Kardiyojenik senkop, beyne giden kan akisinda belirgin bir azalmaya neden olan aralikli olarak gergeklesen asiri
hipotansiyon oldugu zaman ortaya ¢ikar. Biling kaybi gelismeden 6nce kan basincinin en az %50 oraninda dis-
mesi gerektigi ve genellikle senkop sirasinda bundan ¢ok daha diisiik oldugu tahmin edilmektedir. Bu, asistol
(siniis arrest ya da ventrikiiler arrest gibi) veya kardiyak outputta belirgin bir azalma (hizli ventrikiler tagikardi
gibi) dan kaynaklanan bir aritmi gerektirir. Ek olarak, senkopun tetiklenmesi igin yeterli derecede hipotansiyona
neden olan siirekli aritmi siresi, hayvanin aktivite diizeyine (metabolik talebe) bagli olarak minimum 10-30
saniye olmalidir.Senkopla sonuglanacak kadar hipotansiyona neden olan en yaygin aritmiler, siniis durmasi
(hasta sinilis sendromunun bir pargasi olabilir) ve ventrikiiler atak periyotlariyla ilerlemis atriyoventrikiiler blok
gibi asistolle sonuglanan bradiaritmilerdir (bunun igin kalp pili gerekebilir)Buna ilave olarak hizli ventrikdiler
tasikardi gibi atim hacmi lizerinde belirgin bir etkiye sahip olan ventrikuler durma veya tasiaritmilerdir. Atriyo-
ventrikiiler blok genellikle muayene sirasinda belirgindir; ancak siniis durmasi veya ventrikiiler tasikardi aralikh
olabilir ve yalnizca Holter kayitlariyla tespit edilebilir. Ventrikiiler tasikardi (VT) her zaman senkop yaratmaz, an-
cak genellikle bir dereceye kadar hipotansiyon olur ve senkopla iliskili olanlar daha hizli VT olma egilimindedir.
Yapisal kalp hastaligi veya kardiyak debiyi kisitlayacak kadar siddetli pulmoner hipertansiyonun bu aritmilerle
birlesmesi, 6zellikle heyecan veya efordan sonra senkopla sonuglanabilir.

Bu grupta vazovagal senkop ve vazodepresor senkop dahil olmak {izere gesitli esanlamlilar vardir. N6rokar-
diyojenik senkop, derin bradiaritmi ve vazodilatasyon kombinasyonu ile senkop olusturacak kadar derin bir
hipotansiyona ulasir. Nérokardiyojenik senkop, tetiklendiginde genellikle bradikardiyle birlikte refleks vazodila-
tasyonla sonuglanan bir yanittir ve birlesik etkileri derin hipotansiyon ve dolayisiyla senkoptur. Ani otonom sinir
sistemi yetmezIligi ile karakterizedir: Vagal tonusta ani bir artisla birlikte sempatik tonusun geri ¢cekilmesi so6z
konusudur, ancak kesin mekanizma belirsizligini korumaktadir. Tetikleyici olaylar degiskendir ve hangi aferent
sinirin veya reseptoériin uyarildigina gére belirlenir.

Vazovagal senkop muhtemelen en ¢ok bilinenidir, 6zellikle de geng¢ Boxer kopeklerinde; tetikleyici genellikle
sahibini selamlamak veya oyun oynamak gibi yogun bir heyecandir ve yukarida agiklanan nérokardiyojenik
refleks ve senkopla sonuclanir. Vazovagal senkopun ayni zamanda eslik eden gastrointestinal veya abdominal
rahatsizliklar nedeniyle daha da katiilestigi goriilmektedir ve senkop, abdominal bozukluk diizeldiginde ¢ozii-
lebilir. Aort stenozu veya hipertrofik obstriiktif kardiyomiyopati gibi yapisal kalp hastaliginin varligi, yiiksek sol
ventrikiler basinglari siddetlendirebilir, ventrikiiler basing reseptorlerini uyarabilir ve bu norokardiyojenik reflek-
si tetikleyebilir; buna Bezold-Jarisch refleksi denir. Bu refleks, sol ventrikiilde miyelinsiz vagal afferent C lifleri
bulunan kardiyak duyu reseptdrlerinden kaynaklanir. Reseptoérler artan sol ventrikiiler basingla uyarildiginda,
artan basing hipertansiyon olarak algilanir; refleks vazodilatasyon, bradikardi ve senkop sonucu. Bu refleks
ayni zamanda hizl ve siddetli kanama gegiren hayvanlarda da tetiklenir; Hacmi tiikenmis bir ventrikiiler odacik
etrafinda sol ventrikiiliin siddetli kasilmasi, bu reseptorlerin ateslenmesinde paradoksal bir artisa neden olur ve
bu da refleks bradikardi ve vazodilatasyona neden olur.
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Ayrica mitral kapak hastaligi olan bazi kii¢iik cins kopeklerin senkopla ortaya gikabilecegi de iyi bilinmektedir.
Bu durumda senkopun mekanizmasi belirsizligini koruyor ancak vazovagal senkop, aritmiler ve pulmoner hi-
pertansiyonu igeriyor. Durumsal senkop, norokardiyojenik refleksin dksiirme (tusif-senkop), kusma, hapsirma,
iseme, diskilama, yutma veya i¢ organlarda agr gibi aktivitelerle tetiklendigi senkoptur. Tussif senkop, ya kalp
ya da solunum yolu hastaligi olan képeklerde yaygindir; mekanizma belirsizligini koruyor ancak oksiirik si-
rasinda intratorasik basingtaki artisla venoz doniisiin engellenmesiyle veya oksiriige karsi nérokardiyojenik
refleks vazodepresor-bradikardi yanitiyla iligkili olabilir.

Senkopu beyne giden kan akisinda bir azalmayla iligkili olmayan birgok non-syncopal kollaps nedenlerinden ayirt
etmek zordur. Goz oniinde bulundurulmasi gereken durumlar arasinda epileptik nobetler, narkolepsi, paroksismal
hareket bozukluklari, néromiiskiiler hastaliklar gibi norolojik durumlar veya egzersize bagl kollaps (EIC) yer alir.

Siddetli solunum hastahlgi, pulmoner hipertansiyon veya gegici obstruktif tist solunum yolu gibi hastaligi olan
derin hipoksiye sahip hayvanlarda, 6zellikle heyecan veya eforun ardindan aralikli kollaps ortaya gikabilir. Solu-
num rahatsizliklarinda sik goriilen 6ksiiriik de oksitiriik senkopuna yol agabilir.

Bir hayvanda kollaps 6ykiisii bulundugunda, kollapsin tipini belirlemek ve kardiyojenik senkop ile nébetler ara-
sinda ayrim yapmak ¢ok zor olabilir. Sahipleri olan olumsuz tibbi durumlari yaniltici bir sekilde iliskilendirerek
ya da yanhs yorumla tabirle tarif ederek animsayacaklardir. Klinisyenin kollapsin miimkiin oldugunca iyi orijinal
bir tanimini tespit etmek icin analitik sorgulamayi kullanmasi kritik Gneme sahiptir; dolayisiyla bu da kollapsa
tanik olan kisiden gelmis olmalidir. Senkop ve senkop disi kollaps arasinda ayrim yapmak genellikle zordur
ve bu nedenle gegici kollapsin tiim nedenlerine karsi 6n yargili olmayip acele etmeden diisiinmek ihtiyath bir
davranistir. Kollaps igin anamnez almak, klinisyen icin oldukga zaman ve deneyim gerektiren, 6zellikle zor ve
ugrastirici bir istir. Kollaps sirasinda hayvanin filmlerinin alinmasi bu durumlarda gok degerli olabilir.

Bir hayvanin bilingsiz olup olmadigini sahibine gére belirlemek zordur. Ek olarak 'biling kaybi' klinik belirtilerin
aksine bir semptomdur. Hasta yakini genellikle bilingsizken (hatta 6liiyken) gozlerinin genellikle agik kaldigini
bilmez ve bu durum yanhs bir sekilde bilingli oldugu seklinde yorumlanabilir (evcil hayvani 'onlara isil 1sil bakiyor-
du’). Hayvanlarinin ne kadar duyarli olduguna dair sorular sormak daha yerindedir; evcil hayvanlari dokunmaya
veya seslenmeye karsilik tepki verdi mi veya hareket etti mi? idrar yapma veya diskilama ile ilgili mesane/bagir-
sak kontroliiniin kaybi sadece epileptik nobetlerde goriilmez, ayni zamanda kardiyojenik senkopta da goriilebilir.

Kardiyojenik senkoplu hayvanlar genellikle hareketsizdir (uykuya benzer), uzuvlari ve viicut tonusu gevsektir.
Bununla birlikte, kismen bilinci kapali olan bazilan epileptik nébetleri taklit edecek sekilde bacaklarini (sanki
avare bicimde ayaga kalkmaya calisiyormus gibi) sallayabilirler; bu nedenle yari bilingli 'bacak sallamay!’ ba-
caklarin kiirek gekme (ylizme) hareketinden (daha gok epileptik ndbetleri diislinddiriir) ayirt etmek icin ayrin-
till sorgulamaya ihtiyag vardir. Ek olarak, uzun siireli veya siddetli kardiyojenik senkopu olan kdpeklerde derin
serebral hipoksi gelisebilir ve epileptik ndbetlerde nadir goriilen bir durum olarak kisa siireli opisthotonos (6n
bacaklar gergin ve sert, bas ve boyun geriye dogru kavisli) gelismesiyle sonuglanir.

Oysa epileptik nébetler genellikle genenin vurma(veya dislerin gicirdamasi) ve salya akmasi ve ardindan iyiles-
me sirasinda bitkinlik (bir epileptik ndbetle birlikte ortaya ¢ikan 'egzersiz' nedeniyle) ile karakterize edilir. Sen-
kop, heyecan veya hareketin baglamasi gibi tetikleyici bir olay nedeniyle olabilirken, epileptik nébetler genellikle
istirahat halindeyken veya uyku sirasinda spesifik bir tetikleyici olmadan ortaya cikar, cogunlukla pre-iktal bir
anksiyete veya tuhaf davranis periyodu vardir ve yiiz kaslarinin segirmesi ile iliskilidir. Kedilerde ayrica kisa fo-
kal nobetleri taklit eden kardiyojenik senkop da olabilir.Kardiyojenik senkopun siiresi tipik olarak kisadir ve hay-
van genellikle birkag saniye ila bir dakika icinde normale dénmelidir (ancakhasta yakini igin panik halindeyken
siireyi yanilma payi olmaksizin hatirlamak zor olabilir). Epileptik ndbetleri, hayvanin zihninin bulanik, anksiyoz
veya lokalize norolojik belirtiler gosterebilecedi saatlere kadar siiren bir post-iktal donem izleyebilir.

Fiziksel muayenede anormallikler bulunursa, bu viicut sistemini daha fazla tetkik edilmesi gerektirebilir Fizik-
sel muayenede herhangi bir anormallik bulunmazsa, o zaman titiz bir éyki degerlendirmenin en énemli kismi
haline gelir.

Kapsamli kan galisiimasi 6nemlidir (tam kan sayimi ve serum kimyasi, elektrolitler, aglik sekeri ve tiroid degerle-
ri); Kanama siliphesi varsa, kan kaybi olup olmadigini ortaya koymak igin 12-24 saat sonra kan testlerinin tekrar-
lanmasi gerekebilir. Hipoadrenokortisizmden siipheleniliyorsa ACTH testi yapilmalidir.

Siphesiz bir aritmi mevcutsa genellikle bir elektrokardiyogram (EKG) endikedir, ancak ideal olarak EKG'nin sen-
kop olayl meydana geldiginde yapilmasi gerekir, bu sayede senkopun nedeninin aralikli aritmi olup olmadigi
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belgelenir. Ek olarak, MRI gibi ek tanisal incelemeler igin genel anesteziyi diisinmeden énce bir aritmi olasiligini
ekarte etmek de 6nemlidir. Bu nedenlerden 6tiirli Holter izleme senkoplu hayvanlarda 6nemli bir teshis testi ha-
line gelmistir. Holter monitori kullanildiginda olayin zamanlamasinin dogru ve giivenilir bir sekilde kaydedilmesi
onemlidir; ve bu yalnizca hastadan Holter monitoriindeki 'durum diigmesine’ basmasinin istenmesiyle glivenilir
bir sekilde gerceklestirilir. Senkopun hem basglangicinda hem de sonunda diigmeye basmak bazen yararl olabilir.

Holter takiliyken bircok hayvanda senkop olayl yasanmayabilir, bu nedenle senkopu tetiklemeye yonelik giri-
simler tesvik edilmelidir. Hikayeden senkop i¢in bir tetikleyicinin olup olmadigi belirlenmeli ve bu yaygin olmasa
da, varsa bu davranig veya rutin Holter kaydi sirasinda tesvik edilmelidir. Holter izleme, aritmi sayimi igin tipik
olarak 24 saat siirer; ancak senkoplu hayvanlarda Holter'in ideal olarak senkop olusana kadar takilmasi gerekir;
bu, senkopun sikligina bagh olarak birkag giin veya potansiyel olarak daha uzun siirebilir. Siire sinirlari daha
¢ok hayvanin tolere edebilecegi miktar, hafiza kartinin boyutu veya pil omrii ile ilgilidir. Cogu durumda Holter
5-7 glin siireyle takilabilir. Hayvan bu siire igcinde kollaps gecirmese bile, senkopun altinda yatan mekanizmayi
diistindiirebilecek aritmi donemleri olabilir.

Takilabilir dongii kaydediciler, cerrahi olarak yerlestirilebilen implante edilebilir olay cihazlaridir ve veterinerlik
uygulamalarinda yaygin olarak kullanilmasalar da, Holter izleme sirasinda senkop olayi olmayan ancak hala bir
aritmiden siiphelenilen veya gézardi etmenin 6nemli oldugu hayvanlarda alternatif bir segenek sunarlar.

Vakalarin gogunda yapisal kalp hastaligini taramak igin veya kardiyomiyopati gibi aritmilerle iligkili olabilecek
durumlar igin ekokardiyografi endikedir. Toraks radyografisi kalp veya solunum yolu hastaliklaryla uyumlu de-
gisiklikleri ortaya cikarabilir; ancak bazen bu durum sokun gostergesi olabilir (mikrokardi, zayif kaudal vena
kava, hipovaskiiler akciger alani), abdominal rahatsizlik ya da hemoabdomenin arastirilmasi igin altta yatan
nedenleri kesin inceleme, kan tahlili ve abdominal ultrasonografiyi igerir. Yukaridakilerin hepsi hala sonugsuz-
sa, 0 zaman kilit adim, aralikh stirekli aritmilerin kollapsin nedeni olup olmadigini belgelemek igin Holter kaydina
devam edilir; ve bunun birkag kez tekrarlanmasi gerekebilir veya implante edilebilir bir kaydedicinin kullaniimasi
distindlebilir. Alternatif segenekler arasinda hastaya solukluk agisindan mukozayi incelemeyi 6gretmek (dudak
ve dis etleri dilden daha giivenilirdir), senkop sirasinda kalbin palpe edilmesi ve hatta oskiltasyonu yer alir;
ancak senkopun siiresi kisaysa bu zor olabilir. Senkopun filmini gekmek, klinisyene olay1 gozlemleme ve bunun
bir senkop mu yoksa senkop disi bir kollaps mi olduguna ve potansiyel olarak ilgili viicut sistemine karar verme
firsati saglamasi acgisindan 6zellikle yararhdir.

OZET

Senkop, ani durus tonus kaybi olarak tanimlanan, ancak mutlaka biling kaybiyla birlikte olmasi gerekmeyen
genis kapsamli bir terimdir. Senkop, beyne giden kan akiginda kisa siireli gegici bir azalmaya bagli olarak biling
kaybiyla karakterize edilen ve ardindan hizla normale donen bir kollaps alt grubudur. Senkopun yaygin neden-
leri kardiyojenik veya norokardiyojenik olarak siniflandirilir. Senkopu, 6zellikle epileptik nébetler ve paroksimal
hareket bozugu gibi kollapsin senkop disi ¢ok sayida nedeninden ayirmak biiylik 6nem tasir. Cogunlukla kalp
hastaligi veya norokardiyojenik reflekslerle iliskili hipotansiyonun bir sonucu olarak senkopun ayirici tanisinda
kardiyovaskiiler kosullar baskindir. Fiziksel muayenede herhangi bir anormallik bulunmazsa, degerlendirmenin
en onemli kismi dikkatli bir 6ykii almaktir. Tanisal testler sonugsuz kalirsa anahtar adim, aralikli bir aritmiyi
ekarte etmek/diglamak icin Holter kaydinda bir kollapsi belgelemektir; ve bunun bazi hayvanlarda tekrarlanma-
si gerekebilir. Tani konulduktan sonra uygun tedaviyi saglamak i¢in nedenlerin arastirilmasi gerekir.
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ﬁ Collapse & Syncope: A Cardiologist's Perspective

4 - P
' Mike MARTIN, MVB DVC MRCVS.

Veterinary Cardiologist & Interventional Coach

Collapse is a broad generic term, defined as a sudden loss of postural tone, but not necessarily with a loss
of consciousness and may be of any duration. Syncope is a subset of collapse that is a transient loss of
consciousness, resulting from insufficient blood flow to the brain, with an associated reduction in delivery of
oxygen and nutrients, which is of short duration and followed by a recovery to normal. It is of paramount im-
portance to differentiate syncope from non-syncopal causes of collapse, particularly neurological causes such
as epileptic seizures.

The diagnostic rate for animals that present with collapse has been reported as 67% of 743 dogs in one study,
which is relatively high as many animals have abnormalities on physical examination or diagnostic tests that
lead to a diagnosis. In this study, there were 153 dogs with undiagnosed collapse of which 42% resolved, 23%
continued to collapse, 24% died and 11% were subsequently diagnosed. In one human study the mechanism of
syncope remained unexplained in 40% of cases. Additionally, differentiation from an epileptic seizure is difficult;
it is estimated that 20% of human patients presenting to a neurology department are subsequently diagnosed
with cardiogenic syncope, which is likely to be similar in veterinary medicine.

Cardiogenic syncope occurs when there is an intermittent, profound hypotension that results in a marked re-
duction in blood flow to the brain. It is estimated that blood pressure has to fall by at least 50% before uncon-
sciousness develops and is usually much lower than this during syncope. This requires an arrhythmia that
results in asystole (such as sinus arrest or ventricular standstill) or a marked reduction in cardiac output (such
as a rapid ventricular tachycardia). Additionally, the duration of a sustained arrhythmia to cause sufficient hy-
potension to induce syncope has to be a minimum of 10-30 seconds, depending upon the activity level (meta-
bolic demand) of the animal.

The most common arrhythmias that cause sufficient hypotension to result in syncope are bradyarrhythmias
that result in asystole (for which a pacemaker might be indicated), such as sinus arrest (which might be part of
sick sinus syndrome) and advanced atrioventricular block with periods of ventricular standstill or tachyarrhyth-
mias that have a marked effect on stroke volume such as a rapid ventricular tachycardia. Atrioventricular block
is usually evident at the time of examination; however, sinus arrest or ventricular tachycardia can be intermit-
tent and might only be detected on Holter recordings. Ventricular tachycardia (VT) does not always produce
syncope, although there will usually be a degree of hypotension, and it tends to be the more rapid VT that is
associated with syncope. The combination of structural heart disease or pulmonary hypertension (which is se-
vere enough to limit cardiac output) with the addition of these arrhythmias, may result in syncope, particularly
following excitement, or exertion.

There are several synonyms in this group including vasovagal syncope and vasodepressor syncope. Neurocar-
diogenic syncope achieves such a profound hypotension to produce syncope by the combination of a profound
bradyarrhythmia and vasodilation. Neurocardiogenic syncope is a response that, when triggered, results in
reflex vasodilation usually with bradycardia, and the combined effects are profound hypotension and thus syn-
cope. Itis characterized by sudden autonomic nervous system failure: there is withdrawal of sympathetic tone
with abrupt increase in vagal tone, although the exact mechanism remains unclear. The triggering events are
variable and determined by which afferent nerve or receptor is stimulated.

Vasovagal syncope is probably the most well-known, particularly in young Boxer dogs; the trigger is usually in-
tense excitement such as greeting the owner or play activity, resulting in the neurocardiogenic reflex described
above and syncope. Vasovagal syncope also seems to be exacerbated by concurrent gastrointestinal or ab-
dominal conditions, and syncope may resolve when the abdominal disorder resolves. The presence of structur-
al heart disease such as aortic stenosis or hypertrophic obstructive cardiomyopathy can exacerbate high left
ventricular pressures, stimulating ventricular pressure receptors and triggering this neurocardiogenic reflex;
this is termed the Bezold-Jarisch reflex. This reflex originates in cardiac sensory receptors with non-myelinat-
ed vagal afferent C fibers in the left ventricle. When the receptors are stimulated by increased left ventricular
pressure, the increased pressure is perceived as hypertension; reflex vasodilation, bradycardia, and syncope
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result. This reflex is also triggered in animals suffering rapid, severe hemorrhage; vigorous contraction of the
left ventricle around a volume depleted ventricular chamber, produces an paradoxical increase in firing of these
receptors resulting in a reflex bradycardia and vasodilation.

It is also well known that some small breed dogs with mitral valve disease can present with syncope. The
mechanism of the syncope in this setting remains unclear, but includes vasovagal syncope, arrhythmias, and
pulmonary hypertension. Situational syncope is when the neurocardiogenic reflex is triggered by activities
such as coughing (tussive-syncope), vomiting, sneezing, micturition, defecating, swallowing, or visceral pain.
Tussive syncope is common in dogs with either cardiac or respiratory disease; the mechanism remains unclear
but may be associated with an increase in intrathoracic pressure during coughing inhibiting venous return or
possibly a neurocardiogenic reflex vasodepressor-bradycardia response to cough.

It is difficult to differentiate syncope from the many causes of non-syncopal collapse that are not association
of a reduction in blood flow to the brain. Conditions to consider would include neurological conditions such as
epileptic seizures, narcolepsy, paroxysmal movement disorders, neuromuscular disease or exercise induced
collapse (EIC). Animals with profound hypoxia, such as severe respiratory disease, pulmonary hypertension,
or transient upper airway obstructive conditions, can present with intermittent collapse particularly following
excitement or exertion. Coughing, common with respiratory conditions, can also lead to tussive-syncope.

When an animal is presented with a history of collapse, it can be very difficult to determine the type of collapse
and to differentiate between cardiogenic syncope and seizures. Owners will recall events in an array of de-
scriptions, misleading analogies, or misunderstood terminology. It is critical that the clinician uses analytical
questioning to ascertain as good an original description of the collapse as possible; this therefore also has to
be from the person who witnessed the collapse. Differentiation between syncope and non-syncopal collapse is
often difficult and therefore keeping an open mind to all causes of transient collapse is prudent. History taking
for collapse is a particularly difficult and challenging task for the clinician, which requires considerable time
and experience. Obtaining movies of the animal during a collapse can be invaluable in these situations.

Determining if an animal was unconscious or not, from an owner, is difficult. Additionally, ‘unconscious' is a
symptom, as opposed to a clinical sign. A client is usually unaware that the eyes often remain open when un-
conscious (or even dead) and this can be misinterpreted as being conscious (their pet was ‘staring at them’').
It is more appropriate to ask questions around how responsive their animal was; did their pet react or move in
response to touch or calling? Loss of bladder/bowel control with urination or defecation is not only seen with
epileptic seizures but can also be seen with cardiogenic syncope. Animals with cardiogenic syncope are often
motionless (sleep-like) with flaccid limb and body tone. However, in some that are partially unconscious, they
can flail their legs (as if struggling to get up), such that this can mimic epileptic seizures; detailed questioning
is therefore needed to differentiate semi-conscious ‘'leg-flailing' from paddling (swimming) movement of the
legs (more suggestive of epileptic seizures). Additionally, dogs with cardiogenic syncope that is prolonged or
severe, can develop profound cerebral hypoxia which results in the development of a brief period of opisthoto-
nos (forelegs outstretched and stiff, with the head and neck arched backwards), which seems to be uncommon
with epileptic seizures. Whereas epileptic seizures are often characterized by jaw chopping (or chattering of
the teeth) and salivation, followed by exhaustion on recovery (due to the ‘exercise’ that occurs with an epileptic
seizure). Syncope may have a trigger event such as excitement or the onset of exercise, whereas epileptic sei-
zures usually occur at rest or from sleep with no specific trigger, often have a pre-ictal period of anxiety or odd
behavior and associated with facial muscle twitching. Cats can also have cardiogenic syncope which mimics
brief focal seizures. Cardiogenic syncope is typically short in duration and the animal should generally return to
normal within a few seconds to maybe a minute (although it can be difficult for an owner to reliably recall the
duration of time when in a panic). Epileptic seizures can be followed by a post-ictal period of up to hours where
the animal may be confused, anxious or display localizing neurologic signs.

If abnormalities are found on physical examination, this might identify the body system requiring further inves-
tigation. If there is no abnormality found on physical examination, then a meticulous history becomes the most
important part of the assessment.

Comprehensive blood work is important (complete blood count and serum chemistries, electrolytes, fasted
glucose and thyroid status); if haemorrhage is suspected repeat bloods 12-24 hours later may be necessary to
reveal blood loss. If hypoadrenocorticism is suspected an ACTH test should be performed.

An electrocardiogram (ECG) is usually indicated, certainly if an arrhythmia is present, however ideally the ECG
needs to be performed when the syncopal event occurs, thus documenting if an intermittent arrhythmia was
the cause of the syncope or not. Additionally, it is also important to rule out an arrhythmia, prior to considering
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general anaesthesia for additional diagnostic investigations such as MRI. For these reasons Holter monitoring
has become a key diagnostic test in syncopal animals. It is important when using a Holter monitor that the
timing of the event is accurately and reliably recorded; and this is only reliably achieved by asking the client to
press the ‘event button’ on the Holter monitor. Pressing the button at both the start and end of the syncope can
sometimes be useful. Many animals may not have a syncopal event whilst the Holter is being worn, so attempts
to induce syncope should be encouraged. From the history it should be determined if there is a trigger for the
syncope, and whilst this may not be common, if there is, then this behaviour or routine should be encouraged
during the Holter recording. Holter monitoring is typically for 24 hours for an arrhythmia count, however in an-
imals with syncope, the Holter ideally needs to be worn until there is a collapse; this can take several days, or
potentially longer, depending upon the frequency of syncope. The limits of duration are more around what the
animal will tolerate, size of the memory card or battery life. For the majority of cases, the Holter can be worn for
5-7 days. Even if the animal does not collapse within that time, there may be periods of arrhythmia that might
be suggestive of the underlying mechanism of syncope.

Insertable loop recorders are implantable event devices that can be surgically placed and although they are not
commonly used in veterinary practice, they provide an alternative option for animals that do not have a synco-
pal event during Holter monitoring but an arrhythmia is still suspected or important to rule out.

In the majority of cases echocardiography is indicated to screen for structural heart disease; or for condi-
tions that might be associated with arrhythmias, such as cardiomyopathy. Thoracic radiography might reveal
changes consistent with cardiac or respiratory disease; however occasionally it might be indicative of shock
(microcardia, thin caudal vena cava, hypovascular lung field) warranting an investigation for underlying causes,
including blood work and abdominal ultrasonography in search of abdominal disease or a haemoabdomen.

If all the above is still inconclusive, then the key step remains with Holter recording to document if intermittent
sustained arrhythmias are the cause of collapse or not; and this may need to be repeated a few times, or an
implantable loop recorder considered. Alternative options include teaching the client to examine the mucosa
for pallor (lips and gums are more reliable than the tongue), palpating or even auscultating the heart during
syncope, however this can be difficult if the duration of syncope is short. Taking a movie of the collapse is par-
ticularly useful in providing the opportunity for the clinician to observe the event and decide if this is a syncope
or non-syncopal collapse and potentially the body system involved.

Summary

Collapse is a broad generic term, defined as a sudden loss of postural tone, but not necessarily with a
loss of consciousness. Syncope is a subset of collapse that is characterized by unconsciousness, due to
a transient reduction in blood flow to the brain, which is of short duration followed by a rapid recovery to
normal. The common causes of syncope are classified as cardiogenic or neurocardiogenic. It is of par-
amount importance to differentiate syncope from the large number of non-syncopal causes of collapse,
particularly epileptic seizures and paroxysmal movement disorder. Cardiovascular conditions dominate
the differentials for syncope, most commonly as a consequence of hypotension associated with cardiac
disease or neurocardiogenic reflexes. If there is no abnormality found on physical examination, then a me-
ticulous history becomes the most important part of the assessment. If diagnostic tests are inconclusive,
then the key step is documenting a collapse on Holter recording to rule in/out an intermittent arrhythmia;
and this may need to be repeated in some animals. Once a diagnosis is reached, then causes need to be
investigated in order to provide appropriate treatment.
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Kollaps & Senkop: Bir Kardiyologun Bakis Acisi

Mike MARTIN, MVB DVC MRCVS.

Veteriner Kardiyolog &amp; Girisimsel Kog

Kollaps, postural tonusun ani kaybi olarak tanimlanan yaygin bir genel terimdir, ancak mutlaka biling kaybiyla
beraber olmasi gerekmez ve kisa ya da uzun siireli olabilir. Senkop, beyne yetersiz kan akisindan kaynaklanan
ve bununla iliskili olarak oksijen ve besin iletiminde kisa siireli ve ardindan normale donen bir azalmadan kay-
naklanan gegici biling kaybiyla olusan bir kollaps alt tipidir. Senkopu; senkop disi kollaps nedenlerinden, bilhas-
sa epileptik nobetler gibi norolojik nedenlerden ayirt etmek ¢ok énemlidir.

Bir calismada fiziksel muayenede ya da taniya gotiiren teshis testlerinde anormallikleri fazla olan birgok hay-
vanda kollaps goriilen hayvanlarin teshis orani, 743 kdpekte %67 olarak rapor edilmistir. Bu ¢alismada, teshis
edilememis kollapsi olan 153 kopegin %42'si diizeldi, %23'lin kollapsi devam etti, %24'li 6ldi ve %11'ine sonra-
dan teshis konuldu. insanlar tizerinde yapilan bir calismada hastalarin %40'inda senkopun mekanizmasi agik-
lanamamistir.Ayrica epileptik nobetten ayrimi zordur: néroloji boliimiine basvuran hasta insanlarin %20'sine
daha sonra kardiyojenik senkop tanisi kondugu tahmin edilmektedir ki, bunun veteriner hekimlikte de benzer
olmasi muhtemeldir.

Kardiyojenik senkop, beyne giden kan akisinda belirgin bir azalmaya neden olan aralikl olarak gergeklesen
asiri hipotansiyon oldugu zaman ortaya ¢ikar. Biling kaybi gelismeden 6nce kan basincinin en az %50 oranin-
da diismesi gerektigi ve genellikle senkop sirasinda bundan ¢ok daha diiglik oldugu tahmin edilmektedir. Buy,
asistol (siniis arrest ya da ventrikiiler arrest gibi) veya kardiyak outputta belirgin bir azalmadan (hizl ventrikiler
tasikardi gibi) kaynaklanan bir aritmi gerektirir. Ek olarak, senkopun tetiklenmesi igin yeterli derecede hipotan-
siyona neden olan siirekli aritmi siiresi, hayvanin aktivite diizeyine (metabolik talebe) bagh olarak minimum 10-
30 saniye olmalidir. Senkopla sonuglanacak kadar hipotansiyona neden olan en yaygin aritmiler, siniis durmasi
(hasta siniis sendromunun bir pargasi olabilir) ve ventrikiiler atak periyotlariyla ilerlemis atriyoventrikiiler blok
gibi asistolle sonuglanan bradiaritmilerdir (bunun igin kalp pili gerekebilir). Buna ilave olarak hizli ventrikler
tasikardi gibi atim hacmi lizerinde belirgin bir etkiye sahip olan ventrikiiler durma veya tasgiaritmilerdir. Atriyo-
ventrikiiler blok genellikle muayene sirasinda belirgindir; ancak sinlis durmasi veya ventrikiiler tagikardi aralikh
olabilir ve yalnizca Holter kayitlariyla tespit edilebilir. Ventrikiiler tagikardi (VT) her zaman senkop yaratmaz, an-
cak genellikle bir dereceye kadar hipotansiyon olur ve senkopla iligkili olanlar daha hizli VT olma egilimindedir.
Yapisal kalp hastaligi veya kardiyak debiyi kisitlayacak kadar siddetli pulmoner hipertansiyonun bu aritmilerle
birlesmesi, 6zellikle heyecan veya efordan sonra senkopla sonuglanabilir. Bu grupta vazovagal senkop ve va-
zodepresor senkop dahil olmak Uzere gesitli esanlamlilar vardir. Norokardiyojenik senkop, derin bradiaritmi ve
vazodilatasyon kombinasyonu ile senkop olusturacak kadar derin bir hipotansiyona ulasir. Norokardiyojenik
senkop, tetiklendiginde genellikle bradikardiyle birlikte refleks vazodilatasyonla sonuglanan bir yanittir ve bir-
lesik etkileri derin hipotansiyon ve dolayisiyla senkoptur. Ani otonom sinir sistemi yetmezlIigi ile karakterizedir:
Vagal tonusta ani bir artigla birlikte sempatik tonusun geri ¢gekilmesi s6z konusudur, ancak kesin mekanizma
belirsizligini korumaktadir. Tetikleyici olaylar degiskendir ve hangi aferent sinirin veya reseptoriin uyarildigina
gore belirlenir.

Vazovagal senkop muhtemelen en ¢ok bilinenidir, 6zellikle de geng Boxer kopeklerinde; tetikleyici genellikle
sahibini selamlamak veya oyun oynamak gibi yogun bir heyecandir ve yukarida aciklanan nérokardiyojenik
refleks ve senkopla sonuclanir. Vazovagal senkopun ayni zamanda eslik eden gastrointestinal veya abdominal
rahatsizliklar nedeniyle daha da koétiilestigi goriilmektedir ve senkop, abdominal bozukluk diizeldiginde ¢ozii-
lebilir. Aort stenozu veya hipertrofik obstriiktif kardiyomiyopati gibi yapisal kalp hastaliginin varligi, yiiksek sol
ventrikiler basinclari siddetlendirebilir, ventrikiler basing reseptdrlerini uyarabilir ve bu ndrokardiyojenik reflek-
si tetikleyebilir; buna Bezold-Jarisch refleksi denir. Bu refleks, sol ventrikiilde miyelinsiz vagal afferent C lifleri
bulunan kardiyak duyu reseptorlerinden kaynaklanir. Reseptorler artan sol ventrikiiler basingla uyarildiginda,
artan basing hipertansiyon olarak algilanir; refleks vazodilatasyon, bradikardi ve senkop sonucu. Bu refleks
ayni zamanda hizl ve siddetli kanama gegciren hayvanlarda da tetiklenir: Hacmi tiikenmis bir ventrikiiler odacik
etrafinda sol ventrikiiliin siddetli kasiimasi, bu reseptorlerin ateslenmesinde paradoksal bir artigsa neden olur ve
bu da refleks bradikardi ve vazodilatasyona neden olur.
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Ayrica mitral kapak hastaligi olan bazi kiigiik cins kopeklerin hastaliklarini senkopla ortaya ¢ikabilecegi de iyi
bilinmektedir. Bu durumda senkopun mekanizmasi belirsizligini koruyor ancak vazovagal senkop, aritmiler ve
pulmoner hipertansiyonu igeriyor. Durumsal senkop, nérokardiyojenik refleksin oksiirme (tusif-senkop), kus-
ma, hapsirma, iseme, diskilama, yutma veya i¢ organlarda agr gibi aktivitelerle tetiklendigi senkoptur. Tussif
senkop, ya kalp ya da solunum yolu hastaligi olan képeklerde yaygindir; mekanizma belirsizligini koruyor ancak
Oksiirlik sirasinda intratorasik basingtaki artisla ven6z doniislin engellenmesiyle veya oksiirlige karsi nérokar-
diyojenik refleks vazodepresor-bradikardi yanitiyla iligkili olabilir.

Senkopu beyne giden kan akisinda bir azalmayla iliskili olmayan birgok non-senkop kollaps nedenlerinden ayirt
etmek zordur. Gz oniinde bulundurulmasi gereken durumlar arasinda epileptik nobetler, narkolepsi, paroksismal
hareket bozukluklari, ndromiiskiler hastaliklar gibi norolojik durumlar veya egzersize bagh kollaps (EIC) yer alir.

Siddetli solunum hastaligi, pulmoner hipertansiyon veya gegcici obstriiktif list solunum yolu gibi hastaligi olan
derin hipoksiye sahip hayvanlarda, 6zellikle heyecan veya eforun ardindan aralikli kollaps ortaya ¢gikabilir. Solu-
num rahatsizliklarinda sik goriilen 6ksiiriik de oksiiriik senkopuna yol agabilir.

Bir hayvanda kollaps oykiisii bulundugunda, kollapsin tipini belirlemek ve kardiyojenik senkop ile nobetler ara-
sinda ayrim yapmak c¢ok zor olabilir. Sahipleri olan olumsuz tibbi durumlari yaniltici bir sekilde iliskilendirerek
ya da yanli yorumla tabirle tarif ederek animsayacaklardir. Klinisyenin kollapsin miimkiin oldugunca iyi orijinal
bir tanimini yapmak icin analitik sorgulamayi kullanmasi kritik Sneme sahiptir; dolayisiyla bu da kollapsa tanik
olan kisiden gelmis olmalidir. Senkop ve senkop disi kollaps arasinda ayrim yapmak genellikle zordur ve bu ne-
denle gegici kollapsin tiim nedenlerine karsi 6n yargili olmayip acele etmeden diisiinmek ihtiyath bir davranistir.
Kollaps i¢in anamnez almak, klinisyen i¢in oldukgca zaman ve deneyim gerektiren, 6zellikle zor ve ugrastirici bir
istir. Kollaps sirasinda hayvanin filmlerinin alinmasi bu durumlarda gok degerli olabilir.

Bir hayvanin bilingsiz olup olmadigini sahibine gore belirlemek zordur. Ek olarak 'biling kaybi' klinik belirtilerin
aksine bir semptomdur. Hasta yakini genellikle bilingsizken (hatta 6liiyken) go6zlerinin genellikle acik kaldigini
bilmez ve bu durum yanlis bir sekilde bilingli oldugu seklinde yorumlanabilir (evcil hayvani 'onlara isil isil bakiyor-
du’). Hayvanlarinin ne kadar duyarli olduguna dair sorular sormak daha yerindedir; evcil hayvanlari dokunmaya
veya seslenmeye karsilik tepki verdi mi veya hareket etti mi? idrar yapma veya digkilama ile ilgili mesane/bagir-
sak kontroliiniin kaybi sadece epileptik nobetlerde goriilmez, ayni zamanda kardiyojenik senkopta da gordilebilir.

Kardiyojenik senkoplu hayvanlar genellikle hareketsizdir (uykuya benzer), uzuvlari ve viicut tonusu gevsektir.
Bununla birlikte, kismen bilinci kapali olan bazilan epileptik nébetleri taklit edecek sekilde bacaklarini (sanki
avare bigcimde ayaga kalkmaya calisiyormus gibi) sallayabilirler; bu nedenle yar bilingli 'bacak sallamay!' ba-
caklarin kiirek cekme (ylizme) hareketinden (daha ok epileptik nobetleri diistindiriir) ayirt etmek igin ayrin-
tih sorgulamaya ihtiyag vardir. Ek olarak, uzun siireli veya siddetli kardiyojenik senkopu olan kopeklerde derin
serebral hipoksi gelisebilir ve epileptik ndbetlerde nadir goriilen bir durum olarak kisa siireli opisthotonos (6n
bacaklar gergin ve sert, basg ve boyun geriye dogru kavisli) gelismesiyle sonuglanir.

Oysa epileptik nobetler genellikle cenenin vurma(veya dislerin gicirdamasi) ve salya akmasi ve ardindan iyiles-
me sirasinda bitkinlik (bir epileptik ndbetle birlikte ortaya ¢ikan 'egzersiz' nedeniyle) ile karakterize edilir. Sen-
kop, heyecan veya hareketin baglamasi gibi tetikleyici bir olay nedeniyle olabilirken, epileptik ndbetler genellikle
istirahat halindeyken veya uyku sirasinda spesifik bir tetikleyici olmadan ortaya cikar, cogunlukla pre-iktal bir
anksiyete veya tuhaf davranis periyodu vardir ve yiiz kaslarinin segirmesi ile iligkilidir. Kedilerde ayrica kisa
fokal nobetleri taklit eden kardiyojenik senkop da olabilir. Kardiyojenik senkopun siiresi tipik olarak kisadir ve
hayvan genellikle birkag saniye ila bir dakika i¢cinde normale dénmelidir (ancak hasta yakini igin panik halin-
deyken siireyi yanilma payi olmaksizin hatirlamak zor olabilir). Epileptik nébetleri, hayvanin zihninin bulanik,
anksiyoz veya lokalize norolojik belirtiler gosterebilecegi saatlere kadar siiren bir post-iktal donem izleyebilir.

Fiziksel muayenede anormallikler bulunursa, bu viicut sistemini daha fazla tetkik edilmesi gerektirebilir. Fizik-
sel muayenede herhangi bir anormallik bulunmazsa; o zaman titiz bir 6ykd, degerlendirmenin en 6nemli kismi
haline gelir.

Kapsamli kan caligilmasi dnemlidir (tam kan sayimi ve serum kimyasi, elektrolitler, aglik sekeri ve tiroid deger-
leri): Kanama siiphesi varsa, kan kaybi olup olmadigini ortaya koymak igin 12-24 saat sonra kan testlerinin
tekrarlanmasi gerekebilir. Hipoadrenokortisizmden siipheleniliyorsa ACTH testi yapiimalidir.

Siiphesiz bir aritmi mevcutsa genellikle bir elektrokardiyogram (EKG) endikedir, ancak ideal olarak EKG'nin sen-
kop olayl meydana geldiginde yapilmasi gerekir, bu sayede senkopun nedeninin aralikli aritmi olup olmadigi
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belgelenir. Ek olarak, MRI gibi ek tanisal incelemeler igin genel anesteziyi diiginmeden énce bir aritmi olasiligini
ekarte etmek de dnemlidir. Bu nedenlerden 6tiirii Holter izleme senkoplu hayvanlarda onemli bir teshis testi
haline gelmistir. Holter monitord kullanildiginda olayin zamanlamasinin dogru ve giivenilir bir sekilde kayde-
dilmesi 6nemlidir; ve bu yalnizca hastadan Holter monitoriindeki 'durum diigmesine’ basmasinin istenmesiyle
givenilir bir sekilde gerceklestirilir. Senkopun hem baslangicinda hem de sonunda diigmeye basmak bazen
yararli olabilir.

Holter takiliyken bir¢ok hayvanda senkop olayl yasanmayabilir, bu nedenle senkopu tetiklemeye yonelik giri-
simler tesvik edilmelidir. Hikayeden senkop igin bir tetikleyicinin olup olmadigi belirlenmeli ve bu yaygin olmasa
da, varsa bu davranis veya rutin Holter kaydi sirasinda tesvik edilmelidir. Holter izleme, aritmi sayimi igin tipik
olarak 24 saat siirer; ancak senkoplu hayvanlarda Holter'in ideal olarak senkop olusana kadar takilmasi gerekir;
bu, senkopun sikligina bagh olarak birkag¢ giin veya potansiyel olarak daha uzun siirebilir. Siire sinirlari daha
¢ok hayvanin tolere edebilecegi miktar, hafiza kartinin boyutu veya pil omrii ile ilgilidir. Cogu durumda Holter
5-7 glin siireyle takilabilir. Hayvan bu siire iginde kollaps gegirmese bile, senkopun altinda yatan mekanizmayi
diiglindiirebilecek aritmi donemleri olabilir.

Takilabilir dongii kaydediciler, cerrahi olarak yerlestirilebilen implante edilebilir olay cihazlaridir ve veterinerlik
uygulamalarinda yaygin olarak kullanilmasalar da, Holter izleme sirasinda senkop olayl olmayan ancak hala bir
aritmiden siiphelenilen veya gozardi etmenin 6nemli oldugu hayvanlarda alternatif bir segenek sunarlar.

Vakalarin gogunda yapisal kalp hastaligini taramak icin veya kardiyomiyopati gibi aritmilerle iligkili olabilecek
durumlar igin ekokardiyografi endikedir. Toraks radyografisi kalp veya solunum yolu hastaliklaryla uyumlu de-
gisiklikleri ortaya c¢ikarabilir; ancak bazen bu durum sokun gostergesi olabilir (mikrokardi, zayif kaudal vena
kava, hipovaskiiler akciger alani), abdominal rahatsizlik ya da hemoabdomenin arastirilmasi igin altta yatan
nedenleri kesin inceleme, kan tahlili ve abdominal ultrasonografiyi igerir. Yukaridakilerin hepsi hala sonugsuz-
sa, 0 zaman kilit adim, aralikh stirekli aritmilerin kollapsin nedeni olup olmadigini belgelemek igin Holter kaydina
devam edilir; ve bunun birkag kez tekrarlanmasi gerekebilir veya implante edilebilir bir kaydedicinin kullaniimasi
distindlebilir. Alternatif segenekler arasinda hastaya solukluk agisindan mukozayi incelemeyi 6gretmek (dudak
ve dis etleri dilden daha giivenilirdir), senkop sirasinda kalbin palpe edilmesi ve hatta oskiiltasyonu yer alir;
ancak senkopun siiresi kisaysa bu zor olabilir. Senkopun filmini gekmek, klinisyene olayi gozlemleme ve bunun
bir senkop mu, yoksa senkop disi bir kollaps mi olduguna ve potansiyel olarak ilgili viicut sistemine karar verme
firsati saglamasi acgisindan 6zellikle yararhdir.

OZET

Senkop, ani durus tonus kaybi olarak tanimlanan, ancak mutlaka biling kaybiyla birlikte olmasi gerekmeyen
genis kapsamli bir terimdir. Senkop, beyne giden kan akiginda kisa siireli gegici bir azalmaya bagli olarak biling
kaybiyla karakterize edilen ve ardindan hizla normale donen bir kollaps alt grubudur. Senkopun yaygin neden-
leri kardiyojenik veya norokardiyojenik olarak siniflandirilir. Senkopu, 6zellikle epileptik nobetler ve paroksimal
hareket bozugu gibi kollapsin senkop disi ¢ok sayida nedeninden ayirmak biiylik 6nem tasir. Cogunlukla kalp
hastaligi veya norokardiyojenik reflekslerle iliskili hipotansiyonun bir sonucu olarak senkopun ayirici tanisinda
kardiyovaskiiler kosullar baskindir. Fiziksel muayenede herhangi bir anormallik bulunmazsa, degerlendirmenin
en onemli kismi dikkatli bir 6yku almaktir. Tanisal testler sonugsuz kalirsa anahtar adim, aralikli bir aritmiyi
ekarte etmek/dislamak igin Holter kaydinda bir kollapsi belgelemektir; ve bunun bazi hayvanlarda tekrarlanma-
si1 gerekebilir. Tani konulduktan sonra uygun tedaviyi saglamak igin nedenlerin arastiriimasi gerekir.
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ﬁ Collapse & Syncope: A Cardiologist’'s Perspective
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Collapse is a broad generic term, defined as a sudden loss of postural tone, but not necessarily with a loss
of consciousness and may be of any duration. Syncope is a subset of collapse that is a transient loss of
consciousness, resulting from insufficient blood flow to the brain, with an associated reduction in delivery of
oxygen and nutrients, which is of short duration and followed by a recovery to normal. It is of paramount im-
portance to differentiate syncope from non-syncopal causes of collapse, particularly neurological causes such
as epileptic seizures.

The diagnostic rate for animals that present with collapse has been reported as 67% of 743 dogs in one study,
which is relatively high as many animals have abnormalities on physical examination or diagnostic tests that
lead to a diagnosis. In this study, there were 153 dogs with undiagnosed collapse of which 42% resolved, 23%
continued to collapse, 24% died and 11% were subsequently diagnosed. In one human study the mechanism of
syncope remained unexplained in 40% of cases. Additionally, differentiation from an epileptic seizure is difficult;
it is estimated that 20% of human patients presenting to a neurology department are subsequently diagnosed
with cardiogenic syncope, which is likely to be similar in veterinary medicine.

Cardiogenic syncope occurs when there is an intermittent, profound hypotension that results in a marked re-
duction in blood flow to the brain. It is estimated that blood pressure has to fall by at least 50% before uncon-
sciousness develops and is usually much lower than this during syncope. This requires an arrhythmia that
results in asystole (such as sinus arrest or ventricular standstill) or a marked reduction in cardiac output (such
as a rapid ventricular tachycardia). Additionally, the duration of a sustained arrhythmia to cause sufficient hy-
potension to induce syncope has to be a minimum of 10-30 seconds, depending upon the activity level (meta-
bolic demand) of the animal.

The most common arrhythmias that cause sufficient hypotension to result in syncope are bradyarrhythmias
that result in asystole (for which a pacemaker might be indicated), such as sinus arrest (which might be part of
sick sinus syndrome) and advanced atrioventricular block with periods of ventricular standstill or tachyarrhyth-
mias that have a marked effect on stroke volume such as a rapid ventricular tachycardia. Atrioventricular block
is usually evident at the time of examination; however, sinus arrest or ventricular tachycardia can be intermit-
tent and might only be detected on Holter recordings. Ventricular tachycardia (VT) does not always produce
syncope, although there will usually be a degree of hypotension, and it tends to be the more rapid VT that is
associated with syncope. The combination of structural heart disease or pulmonary hypertension (which is se-
vere enough to limit cardiac output) with the addition of these arrhythmias, may result in syncope, particularly
following excitement, or exertion.

There are several synonyms in this group including vasovagal syncope and vasodepressor syncope. Neurocar-
diogenic syncope achieves such a profound hypotension to produce syncope by the combination of a profound
bradyarrhythmia and vasodilation. Neurocardiogenic syncope is a response that, when triggered, results in
reflex vasodilation usually with bradycardia, and the combined effects are profound hypotension and thus syn-
cope. Itis characterized by sudden autonomic nervous system failure: there is withdrawal of sympathetic tone
with abrupt increase in vagal tone, although the exact mechanism remains unclear. The triggering events are
variable and determined by which afferent nerve or receptor is stimulated.

Vasovagal syncope is probably the most well-known, particularly in young Boxer dogs; the trigger is usually in-
tense excitement such as greeting the owner or play activity, resulting in the neurocardiogenic reflex described
above and syncope. Vasovagal syncope also seems to be exacerbated by concurrent gastrointestinal or ab-
dominal conditions, and syncope may resolve when the abdominal disorder resolves. The presence of structur-
al heart disease such as aortic stenosis or hypertrophic obstructive cardiomyopathy can exacerbate high left
ventricular pressures, stimulating ventricular pressure receptors and triggering this neurocardiogenic reflex;
this is termed the Bezold-Jarisch reflex. This reflex originates in cardiac sensory receptors with non-myelinat-
ed vagal afferent C fibers in the left ventricle. When the receptors are stimulated by increased left ventricular
pressure, the increased pressure is perceived as hypertension; reflex vasodilation, bradycardia, and syncope
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result. This reflex is also triggered in animals suffering rapid, severe hemorrhage; vigorous contraction of the
left ventricle around a volume depleted ventricular chamber, produces an paradoxical increase in firing of these
receptors resulting in a reflex bradycardia and vasodilation.

It is also well known that some small breed dogs with mitral valve disease can present with syncope. The
mechanism of the syncope in this setting remains unclear, but includes vasovagal syncope, arrhythmias, and
pulmonary hypertension. Situational syncope is when the neurocardiogenic reflex is triggered by activities
such as coughing (tussive-syncope), vomiting, sneezing, micturition, defecating, swallowing, or visceral pain.
Tussive syncope is common in dogs with either cardiac or respiratory disease; the mechanism remains unclear
but may be associated with an increase in intrathoracic pressure during coughing inhibiting venous return or
possibly a neurocardiogenic reflex vasodepressor-bradycardia response to cough.

It is difficult to differentiate syncope from the many causes of non-syncopal collapse that are not association
of a reduction in blood flow to the brain. Conditions to consider would include neurological conditions such as
epileptic seizures, narcolepsy, paroxysmal movement disorders, neuromuscular disease or exercise induced
collapse (EIC). Animals with profound hypoxia, such as severe respiratory disease, pulmonary hypertension,
or transient upper airway obstructive conditions, can present with intermittent collapse particularly following
excitement or exertion. Coughing, common with respiratory conditions, can also lead to tussive-syncope.

When an animal is presented with a history of collapse, it can be very difficult to determine the type of collapse
and to differentiate between cardiogenic syncope and seizures. Owners will recall events in an array of de-
scriptions, misleading analogies, or misunderstood terminology. It is critical that the clinician uses analytical
questioning to ascertain as good an original description of the collapse as possible; this therefore also has to
be from the person who witnessed the collapse. Differentiation between syncope and non-syncopal collapse is
often difficult and therefore keeping an open mind to all causes of transient collapse is prudent. History taking
for collapse is a particularly difficult and challenging task for the clinician, which requires considerable time
and experience. Obtaining movies of the animal during a collapse can be invaluable in these situations.

Determining if an animal was unconscious or not, from an owner, is difficult. Additionally, ‘unconscious' is a
symptom, as opposed to a clinical sign. A client is usually unaware that the eyes often remain open when un-
conscious (or even dead) and this can be misinterpreted as being conscious (their pet was 'staring at them’).
It is more appropriate to ask questions around how responsive their animal was; did their pet react or move in
response to touch or calling? Loss of bladder/bowel control with urination or defecation is not only seen with
epileptic seizures but can also be seen with cardiogenic syncope. Animals with cardiogenic syncope are often
motionless (sleep-like) with flaccid limb and body tone. However, in some that are partially unconscious, they
can flail their legs (as if struggling to get up), such that this can mimic epileptic seizures; detailed questioning
is therefore needed to differentiate semi-conscious ‘'leg-flailing' from paddling (swimming) movement of the
legs (more suggestive of epileptic seizures). Additionally, dogs with cardiogenic syncope that is prolonged or
severe, can develop profound cerebral hypoxia which results in the development of a brief period of opisthoto-
nos (forelegs outstretched and stiff, with the head and neck arched backwards), which seems to be uncommon
with epileptic seizures. Whereas epileptic seizures are often characterized by jaw chopping (or chattering of
the teeth) and salivation, followed by exhaustion on recovery (due to the ‘exercise’ that occurs with an epileptic
seizure). Syncope may have a trigger event such as excitement or the onset of exercise, whereas epileptic sei-
zures usually occur at rest or from sleep with no specific trigger, often have a pre-ictal period of anxiety or odd
behavior and associated with facial muscle twitching. Cats can also have cardiogenic syncope which mimics
brief focal seizures. Cardiogenic syncope is typically short in duration and the animal should generally return to
normal within a few seconds to maybe a minute (although it can be difficult for an owner to reliably recall the
duration of time when in a panic). Epileptic seizures can be followed by a post-ictal period of up to hours where
the animal may be confused, anxious or display localizing neurologic signs.

If abnormalities are found on physical examination, this might identify the body system requiring further inves-
tigation. If there is no abnormality found on physical examination, then a meticulous history becomes the most
important part of the assessment.

Comprehensive blood work is important (complete blood count and serum chemistries, electrolytes, fasted
glucose and thyroid status); if haemorrhage is suspected repeat bloods 12-24 hours later may be necessary to
reveal blood loss. If hypoadrenocorticism is suspected an ACTH test should be performed.

An electrocardiogram (ECG) is usually indicated, certainly if an arrhythmia is present, however ideally the ECG
needs to be performed when the syncopal event occurs, thus documenting if an intermittent arrhythmia was
the cause of the syncope or not. Additionally, it is also important to rule out an arrhythmia, prior to considering
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general anaesthesia for additional diagnostic investigations such as MRI. For these reasons Holter monitoring
has become a key diagnostic test in syncopal animals. It is important when using a Holter monitor that the
timing of the event is accurately and reliably recorded; and this is only reliably achieved by asking the client to
press the ‘event button’ on the Holter monitor. Pressing the button at both the start and end of the syncope can
sometimes be useful. Many animals may not have a syncopal event whilst the Holter is being worn, so attempts
to induce syncope should be encouraged. From the history it should be determined if there is a trigger for the
syncope, and whilst this may not be common, if there is, then this behaviour or routine should be encouraged
during the Holter recording. Holter monitoring is typically for 24 hours for an arrhythmia count, however in an-
imals with syncope, the Holter ideally needs to be worn until there is a collapse; this can take several days, or
potentially longer, depending upon the frequency of syncope. The limits of duration are more around what the
animal will tolerate, size of the memory card or battery life. For the majority of cases, the Holter can be worn for
5-7 days. Even if the animal does not collapse within that time, there may be periods of arrhythmia that might
be suggestive of the underlying mechanism of syncope.

Insertable loop recorders are implantable event devices that can be surgically placed and although they are not
commonly used in veterinary practice, they provide an alternative option for animals that do not have a synco-
pal event during Holter monitoring but an arrhythmia is still suspected or important to rule out.

In the majority of cases echocardiography is indicated to screen for structural heart disease; or for condi-
tions that might be associated with arrhythmias, such as cardiomyopathy. Thoracic radiography might reveal
changes consistent with cardiac or respiratory disease; however occasionally it might be indicative of shock
(microcardia, thin caudal vena cava, hypovascular lung field) warranting an investigation for underlying causes,
including blood work and abdominal ultrasonography in search of abdominal disease or a haemoabdomen.

If all the above is still inconclusive, then the key step remains with Holter recording to document if intermittent
sustained arrhythmias are the cause of collapse or not; and this may need to be repeated a few times, or an
implantable loop recorder considered. Alternative options include teaching the client to examine the mucosa
for pallor (lips and gums are more reliable than the tongue), palpating or even auscultating the heart during
syncope, however this can be difficult if the duration of syncope is short. Taking a movie of the collapse is par-
ticularly useful in providing the opportunity for the clinician to observe the event and decide if this is a syncope
or non-syncopal collapse and potentially the body system involved.

SUMMARY

Collapse is a broad generic term, defined as a sudden loss of postural tone, but not necessarily with a loss of
consciousness. Syncope is a subset of collapse that is characterized by unconsciousness, due to a transient
reduction in blood flow to the brain, which is of short duration followed by a rapid recovery to normal. The com-
mon causes of syncope are classified as cardiogenic or neurocardiogenic. It is of paramount importance to
differentiate syncope from the large number of non-syncopal causes of collapse, particularly epileptic seizures
and paroxysmal movement disorder. Cardiovascular conditions dominate the differentials for syncope, most
commonly as a consequence of hypotension associated with cardiac disease or neurocardiogenic reflexes. If
there is no abnormality found on physical examination, then a meticulous history becomes the most important
part of the assessment. If diagnostic tests are inconclusive, then the key step is documenting a collapse on
Holter recording to rule in/out an intermittent arrhythmia; and this may need to be repeated in some animals.
Once a diagnosis is reached, then causes need to be investigated in order to provide appropriate treatment.

REFERENCES
Book Chapter:
Martin M. Syncope. In: Ettinger's Textbook of Veterinary Internal Medicine 8th & 9t Editions (2017 & 2023)
Barnett L. et al. J Small Anim Pract. 2011; 52:26-31.
Bright JM and Cali JV. J Am Vet Med Ass. 2000; 216:1110-4.
Moneva-Jordan A et al. Vet Rec. 2001, 148:142-7.
Stafford-Johnson M et al. J Small Anim Pract. 2007; 48: 4-11.
Santilli RA et al. J Small Anim Pract. 2011; 52: 574-80
Billen F & Van Israél N. J Vet Cardiol. 2006; 8:63-8.
James R et al. J Small Anim Pract. 2008; 49: 564-70.

239



DAVETLI KONUSMACI OZETLERI - 2 KASIM, CUMARTESI INVITED SPEAKERS ABSTRACTS - NOVEMBER 2nd SATURDAY, 2024

Addison Giincellemesi: Vaka Bazli Bir Yaklagim

Patty LATHAN, VMD, MS, DACVIM

Louisiana State Universitesi, Baton Rouge

Hipoadrenokortisizm (“Addison Hastaligi") kopeklerde nadir goriilen bir hastaliktir. Bununla birlikte ciddi asit/
baz ve elektrolit anormallikleri olan kopeklerde akut 6liim potansiyeli olmasi ve tedavi ile prognozunun miikem-
mel olmasi nedeniyle hizl tani cok énemlidir.

Arka Plan

Adrenal korteks 3 farkl katmana ayrilir. En digtan en ige dogru sirayla bunlar zona glomerulosa, zona fasciculata
ve zona reticularistir. Sadece zona glomerulosa aldosteron, z.fasciculata ve reticularis ise kortizol tGretiminden
sorumludur. Kortizoliin islevi oncelikle kataboliktir; glukoneogenezde kullaniimak tizere yag, kas ve glikojenin
pargalanmasini uyarir. Viicudu hipoglisemiden koruyan dort "anti-insilin” hormonundan biridir.

Kortizol salgilanmasi hipotalamik-hipofiz-adrenal eksen (HPAA) tarafindan diizenlenir. Fizyolojik, psikolojik ve/
veya duygusal stres baslangicta hipotalamusu CRH (Kortikotropin salgilatici hormon) salgilamasi igin uyarir.
CRH daha sonra hipofiz bezini adrenokortikotropik hormon (ACTH)"I sistemik dolagima gdndermesi igin uyarir.
ACTH adrenal kortekse ulastiginda kortizol sentezini uyarir.

Diger endokrin eksenlerde oldugu gibi kortizol sentezi de geri besleme inhibisyonu ile kontrol edilir. Kortizoliin
kendisi, CRH ve ACTH'In fazla salinimini engeller. Normal hayvanlarda viicutta bol miktarda kortizol bulundu-
dgunda, bu daha fazla ilave kortizoliin salinimini 6nler.

Aldosteron, distal renal tubulden sodyum, klor, su emilimini ve potasyumun atiimini uyaran bir mineralokor-
tikoiddir. Aldosteron eksikligi hiponatremi, hipokloremi, hipovolemi ve hiperkalemiye yol acabilir. Aldosteron
salgilanmasi, renin-anjiyotensin-aldosteron (RAS) sistemi tarafindan kontrol edilir. ACTH'in fizyolojik dozlarinin
aldosteron sentezinin diizenlenmesinde énemli bir rol OYNAMADIGI gériilmektedir; bu nedenle ACTH eksikligi
ile sonucglanan hipofiz patolojisi aldosteron eksikligi ile sonuglanmamaktadir.

Etiyoloji

Kopeklerde Addison hastaligina en sik ve genellikle adrenal korteksin >%90 yikimindan sorumlu sekonder im-
mun aracili adrenokortikal yetmezlik neden olur. Hastaligin cogunda hem kortizol hem aldosteron eksikligi ile
ilgili belirtiler gorilir. Her iki adrenal korteksin neoplastik, enfeksiy6z ve inflamatuar infiltrasyonu da kombine
eksiklik ile sonuglanir. ACTH eksikligine bagl sekonder hipoadrenokortisizm izole kortizol eksikligi ile sonug-
lanir. Sekonder hipoadrenokortisizmin en yaygin nedeni eksojen glukokortikoidlerin iatrojenik olarak uygulan-
masidir; ancak, hipofiz neoplazisi ve travmaya ek olarak idiyopatik nedenler de sekonder hipoadrenokortisizm
ile sonuclanabilir.

“Atipik" hipoadrenokortisizmli hastalarda kortizol eksikliginin klinik belirtileri eszamanl elektrolit anormallikleri
ortaya ¢cikmadan meydana gelir. Atipik Addison'un etiyolojisi belirsizdir; ACTH eksikligi cogu vakada ekarte
edilmistir. Bu durum zona glomerulozanin korundugu, adrenal korteksin immun aracili kismi yikiminin sonucu
olabilir. ilging olan ise aldosteron eksikligi olan bazi képekler bunu bilinmeyen bir mekanizma araciligiyla telafi
ederler. Atipik hipoadrenokortisizm, bazi goriislere gore “tipik” hipoadrenokortisizmin erken bir belirtisidir ve
pek ¢ok hasta aldosteron salgilama yeteneklerini asla kaybetmezler.

Klinik Sunum Ve Klinikopatolojik Anormallikler

Hipoadrenokortikal hastalarin klinik sunumu, kronik “gelisim yetersizligi" (ADR) g0steren ve/veya akut gast-
rointestinal semptomu olan hipovolemik soktaki hastalardan (Anoreksi, kusma, diyare, melena, vb.) farklilik
gosterir. Her iki hasta grubunda da sivi tedavisi ile ve/veya glukokortikoid tedavisi ile iyilegme dykdisi olabilir.

Fizik muayene bulgulari da neredeyse normalden hipovolemik soka kadar degisebilir. Hiponatremi ve hiperkale-
mi kopeklerde klasik laboratuvar bulgularidir. Fakat hastaligin erken evrelerinde ve atipik hipoadrenokortisizmli
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kopeklerde bu bulgular olmayabilir. Ek olarak, atipik Addisonlu hastalarda nadiren hipovolemik sok goriiliir;
ancak asiri gastrointestinal kan kaybi hipovolemik soka yol acabilir.

Megadzefagusu olan nadir Addisonlu hastalarda, regligitasyon ve sekonder hipoglisemiye eslik eden nobetler,
birlikte gortlebilir. Hipoadrenokortisizmli kdpeklerde politiri ve polidipsi seyrek goriiliir ve mekanizmasi bilin-
memektedir.

Ek laboratuvar anormallikleri azotemi, hipoglisemi, hipokloremi, hipokolesterolemi, hiperkalsemi ve metabolik
asidozu (azalmis tCO2/bikarbonat) igerebilir. Hipoglisemi (6rn nébetler) ve hiperkalsemi sikayetleri ile bagvuran
hastalarda hipoadrenokortisizm de diistiniilmelidir. Hastalarin gogunun idrarinda 6zgiil agirlik <1030 oldugun-
dan, azotemik hastalara yanlishkla primer bobrek yetmezligi tanisi konulabilir. Bu durumlarda, hastanin dykiisi
ve sivi tedavisine hizli yanit vermesi hipoadrenokortisizm siliphesini arttimahdir.

Kortizole maruz kalan hastalarda siklikla notrofili ve lenfopeni (“stres 16kogrami”) gordlir. Hipoadrenokorti-
sizmde oldugu gibi kortizol yoklugunda hastalarin nétropeni, lenfositoz ve eozinofiliye sahip olacagi tahmin
edilebilir. Aslinda, bu spesifik degisiklikler Addison hastalarinda ¢ok sik goriilmez. Bununla birlikte, bazi Addi-
son hastalarinda nétrofili ve lenfopeni yoktur yani “stres Iokogram eksikligi” vardir. Klinik olarak hasta olan bir
hastada eozinofili olsun veya olmasin, normal nétrofil ve/veya lenfosit sayilari beklenmedik bir durumdur ve
hipoadrenokortisizm siiphesi uyandirir.

Ek Diagnostikler

Orta ila siddetli hiperkalemi vakalarinda, EKG'de T dalgalarinda yiikselme ve P dalgalarinda azalma, P-R arali-
ginda artis ve/veya bradikardi goriilebilir. Hipoadrenokortikali olan kdpeklerde diger temel tanisal bulgular spe-
sifik degildir. Toraks radyografileri, mikrokardi (hipovolemi ile uyumlu) veya megadzofagusu ortaya gikarabilir.
Abdominal ultrasonda kiigiik adrenal bezler goriilebilir.

Kesin Tani

Tipik ve atipik Addison'lu hastalarda kesin tani, ACTH stimulasyon testinin sonuglarina dayanir. Stimulasyon
sonrasi kortizol 6rneklerinin <2 pg/dL hipoadreokortisizmle uyumludur. Nadir hastalarda stim sonuglari 2 ve 3
pg/dL goriilebilir. Testten giinler 6nce verilen steroidler test yanitini koreltebilir ve yakin zamanda glukokortiko-
id uygulama 6ykiisi olan bir kopek igin uyarim sonrasi kortizol diizeyinin 2,5 - 5,0 ug/dL olmasi nadir bir durum
degildir. (Pek gok sentetik glukokortikoid (prednizolon ve metilprednizolon da dahil) kortizol testinin kendisiyle
etkilesime girerek kortizol sonucunun yanlslikla yiikselmesine neden olabilir. Bununla birlikte, deksametazon
kortizol ile etkilesime girmez ve gerekirse ACTH stimulasyon testinden 6nce veya test sirasinda verilebilir.

Bazal Kortizol- Sadece Gozardi Etme Amach!

Addison'un kesin tanisi icin ACTH stimulasyon testi gerekse de hastalik, bazal kortizol degerleri kontrol edilerek
g6z ardi edilebilir. Bazal kortizol >2 pg/dL ise kdpekte hipoadrenokortisizm yoktur (2-3 ug/dL arasinda bir de-
gere sahip olan NADIR vakalar da vardir). Eger bazal kortizol dederi < 2ug/dL ise ACTH stimulasyon testi taniyi
dogrulamak icin yapilir. Bazal kortizol, elektrolit anormallikleri bulunmayan ama hipoadrenokortisizm siipheli
hastalarda kronik gastrointestinal bulgular nedeniyle en yararh olandir. Sentetik ACTH alimi gerekli olmadigin-
dan, ACTH stimulasyon testinden ¢cok daha ucuzdur.

Tedavi-Tipik Hipoadrenokortisizm

Hipoadrenokortisizm tedavisi hastanin durumuna gore degisir. E§er hastalar hipovolemik sok (“Addison krizi")
ile gelirlerse tani genellikle baslangigta bilinmez ve tedavi genellikle hipovolemik soktaki herhangi bir hastayla
benzerdir. Addison krizindeki bir hastanin stabilize edilmesindeki ilk 6ncelikler hipovolemi ve hiperkalemiyi dii-
zeltmektir ¢linkii bu kosullar hemen tedavi edilmezse 6liimcil olma olasihgr yiiksektir. Her ne kadar %0,9 NaCl
sodyum icerigi ve potasyum eksikligi nedeniyle 6nerilmis olsa da Normosol-R ve Laktatli Ringer gibi izotonik
kristaloidler kullanilabilir - bunlar genellikle daha alkalilestiricidirler, minimum miktarda potasyum ve diislik
sodyum icerikleri sayesinde siddetli hiponatremisi olan hastalarda faydalidir (<120 mEq/L). Hipoglisemik has-
talar dekstroz ile tedavi edilmelidir.

Kopek orta derecede hiperkalemik ise hiperkalemi muhtemelen sadece sivi tedavisi ile diizeltilebilecektir. An-
cak, hiperkalemi siddetliyse (>8,5 mEq/L) veya EKG degisikliklerine neden oluyorsa, ek tedavi daha garantili
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olacaktir. %10'luk bir kalsiyum glukonat ¢ozeltisi (0,5-1,5 mL/kg veya 2 ila 10 mL/kopek) 10 ila 15 dakika bo-
yunca intravendz olarak, hiperkalemi ile iligkili EKG degisiklikleri monitorize edilerek uygulanir. Etkisi neredeyse
aninda goriilse de bu sadece 10 ila 30 dakika siirer. Tedavi kardiyoprotektiftir ve potasyum konsantrasyonunu
DUSURMEZ. Eszamanli intraven6z dekstroz (1 g/ insiilin initesi) ve normal (R) insiilin (0,2 U/kg) uygulamasi
potasyum seviyelerini 15 ila 30 dakika iginde diisiiriir. Hipoglisemiyi hafifletmek icin dengeli bir elektrolit iginde
(Norm R veya LRS) %5 dekstroz ¢ozeltisi insiilin tedavisinden sonra uygulanmalidir.

Kriz sirasinda hastaya glukokortikoid verilmelidir. Baglangigta 0,2 mg/kg deksametazon verilebilir. Bu doz bazi
ilag kaynaklarinda onerilenden daha diisiik olmakla birlikte yaklasik 1,5 mg/kg prednizolona esittir ve fazlasiyla
yeterlidir. Bu doz genellikle ilk giin iki kez verilir ve sonraki iki glin i¢in yariya indirilir. Hasta yemek yemeye bas-
lar baglamaz oral prednizolon verilir. Hastanedeyken, hastanin normal fizyolojik dozdan daha fazlasina ihtiyaci
vardir (~0,2 mg/kg/giin); yaklagik 1 mg/kg/giin yaygin olarak kullanilr. Kopek birkag giin boyunca 0,5 mg/kg/
giin gibi yiiksek bir dozla eve donebilir ve bu doz daha sonra 0,1 - 0,3 mg/kg/giin civarina diisiriilmelidir. Bu
doz, képegin klinik belirtilerine (aktivite seviyesi, istah, gastrointestinal belirtiler) ve prednizolondan kaynakla-
nan PU/PD gibi yan etkilerin 6nlenmesi igin diizenlenmistir. Yazar 6zellikle biiyiik kopeklerde, hastanin klinik
belirtilerine ve yan etkilerine bakarak dozu siklikla 0.1 mg/kg'dan daha diisiik dozlara (0.05 mg/kg gibi) indirir.
Bir ACTH stimiilasyon testi dogal olarak olusmus hipoadrenokortisizmi dogruladiginda, testin tekrarlanmasina
gerek yoktur ve bu test prednizolon dozunun izlenmesinde kullaniimaz.

Hipoadrenokortisizmin dogrulanmasini takiben, kopege mineralokortikoid destegi de baslanmaldir. Yazarin ter-
cihi desoksikortikosteron pivalattir (DOCP). Etiket dozu 2,2 mg/kg, q25-28d, ancak son galismalar ve deneyimler
ozellikle biiylik kopeklerde daha diisiik dozlarin kabul edilebilir olabilecegini gostermektedir. Genellikle 1,5 mg/
kg'dan daha yiiksek bir dozda baslamam ve genellikle biiyiik kopeklerde (>25 kg), 1,1 mg/kg'a kadar diigtririm.

Dehidrasyonun SQ emilimini engellemesi durumunda ilk doz IM olarak verilebilir ve sonraki dozlar genellikle
SQ olarak verilebilir. Elektrolit degerleri enjeksiyondan 14 giin sonra dozu degerlendirmek ve sonraki enjeksi-
yondan hemen dnce (25-28d) aktivite siiresini degerlendirmek igin kontrol edilmelidir. Doz ve siklik daha sonra
bu elektrolit degerlerine gore degistirilmelidir. Elektrolitler doz stabilizasyonunu takiben her 3-6 ayda bir tekrar
kontrol edilmelidir.

FDA onayli iki DOCP formiilasyonu mevcuttur-Percorten-V® (Elanco) ve Zycortal® (Dechra).

iki formiilasyon arasindaki tek fark, her birinde farkli bir koruyucu kullaniimasi ve Zycortal® SQ uygulama igin
etiketlenmigken, Percorten-V® IM uygulama igin etiketlenmistir. 1995 yilinda yapilan bir calisma (McCaben, et
al, JAAHA) Percorten-V®'nin SQ olarak uygulanabilecegini ortaya koymustur ve Zycortal® 'in gerektiginde IM
olarak uygulanamayacagina inanmak igin bir neden yoktur.

Hayvan sahiplerinin DOCP enjeksiyonlari yapilmadan, maddi nedenlerle bir veteriner hekimin tavsiyesine bas-
vurmak icin bu enjeksiyonlari attamamalari veya ara vermemeleri konusunda uyariimalari ZORUNLUDUR. Bu
neredeyse her zaman bir Addison krizine yol acar ve bu da hastanin hayatini riske atar ve toplam tedavi mali-
yetini artirir. Alternatif olarak, fludrokortizon bir mineralokortikoid takviyesi olarak kullanilabilir. Agizdan alinir
ve baslangigta 0,02 mg/kg/giin olarak verilir, ayrica bir miktar kortikosteroid aktivitesi vardir. Bununla birlikte,
fludrokortizon ve prednizolon kombinasyonu kullanarak hastalar stabilize edilmelidir (6r, siirekli olarak kontrol-
ler sirasinda normal elektrolitler). Sonra prednizolon dozu en diisiik etkili doza kadar azaltilabilir. Addisonlu k-
peklerin yaklasik %50'si fludrokortizon ile yonetildiginde hastalara uzun sireli prednizolon takviyesi gerekmez.

Kronik bir Addison hastasinin tedavisi yukarida tarif edildigi gibi prednizolon ve bir mineralokortikoid uygu-
lanmasini igerir. Ek glukokortikoidler, 6zellikle kopek stresli ise 6rnedin veteriner ziyaretlerinden 6nce (DOCP
enjeksiyonlari igin bile) veya eve ziyaretgiler oldugunda normal dozun 2-3 kati olarak verilmelidir.

Tedavi-Atipik Hipoadrenokortisizm
Atipik hipoadrenokortisizm tedavisi glukokortikoid replasmani ve destekleyici tedaviyi igerir.

Duruma bagl olarak, daha kronik belirtileri olan hastalar evde tedavi edilebilirken daha 6nemli gastrointestinal
bulgulari olan hastalarin hospitalize edilmesi gerekebilecektir. Prednizolonun fizyolojik dozunun 0,1-0,25 mg/
kg arasinda oldugu diislinilmektedir ve stresli hastalarin bunun yaklasik 2 katina ihtiyaci vardir. Tani konul-
dugunda, hastalik stresi ve hastaneye yatis (veya hastane ziyaretleri) nedeniyle bu hastalari tipik olarak giinde
yaklasik 1 mg/kg prednizolon ile baslatiyorum. (Eger parenteral tedavi gerekliyse, prednizolondan 7-8 kat daha
fazla glukokortikoid aktiviteye sahip oldugu icin ben 0,10-0,15 mg/kg deksametazon kullaniyorum).
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Bu doz yavasca azaltilir, bdylece hasta birkag giin icinde eve dondiikten sonraki giinlerde fizyolojik prednizolon
dozunu almaya baslar. Doz, klinik belirtilere gore ayarlanir. Eger kopek PU/PD olursa doz azaltilir. Gastrointes-
tinal belirtiler artarsa veya kopek genel olarak uyusuksa, doz artirllmalidir. Ek olarak, hasta stres yasarsa pred-
nizolon dozu artinimalidir - 6rnedin veteriner ziyareti, eve gelen misafirler, artan egzersiz (avlanma gibi) veya
ilgisiz bir hastalik gibi. “Tipik" Addisonlu kdpeklerin bazilari (6zellikle biiylik kopekler) prednizolona 0.1 mg/kg/
giin'den daha azina ihtiyag duyabilir.

Destekleyici tedavi intravendz sivilar, gastroprotektanlar, kan transfiizyonunu igerebilir (eger Gl kan kaybi sid-
detli ise), hastanin klinik durumuna bagl olarak dekstroz uygulamasi vb. yapilabilir.

Atipik Addison'lu hastalarin en azindan bazilarinda referans araliktaki elektrolit konsantrasyonlarina ragmen,
aldosteron eksikligi oldugu gosterilmistir bu hastalarda mineralokortikoid kullanimi tartigmalidir. Eger ACTH
stimiilasyon testi aldosteron konsantrasyonlarinin diigiik oldugunu gosterirse, mineralokortikoid takviyesi (po-
tansiyel olarak diisiik doz DOCP) diisgliniilebilir. Hasta yakini faktorleri, mali durum da dahil olmak tizere, bu
kararda bir rol oynayacaktir.

Prognoz
Tipik hipoadrenokortisizmin iyi yagsam kalitesi i¢in hizli tedavisinin prognozu miikemmeldir.

Av kopekleri bile normal aktivitelerine donebilir (prednizon dozunun ayarlanmasiyla) ve hastalar normal bir
yasam siresi beklentisine sahiptir. Atipik hipoadrenokortizmli kdpeklerin prognozu da oldukga iyidir ve bazi-
larinda (yaklagik %10) ilk tanidan sonra elektrolit anormallikleri gelisir (eger mineralokortikoidlerle tedavi edil-
memiglerse). Bu nedenle, elektrolitlerin 6l¢limi bir hafta, 1 ay ve daha sonra tesghisi takiben her 3-6 ayda bir
onerilmektedir.

Geviri: Bikem TURANOGLU

243



DAVETLI KONUSMACI OZETLERI - 2 KASIM, CUMARTESI INVITED SPEAKERS ABSTRACTS - NOVEMBER 2nd SATURDAY, 2024

Addison’s Update: A Case-Based Approach

Patty LATHAN, VMD, MS, DACVIM

Louisiana State University, Baton Rouge, LA

Hypoadrenocorticism (“Addison’s disease") is an uncommon disease in dogs. However, because of the poten-
tial for acute death in dogs with severe acid/base and electrolyte abnormalities, and the excellent prognosis
with treatment, prompt diagnosis is crucial.

Background

The adrenal cortex is divided into 3 different layers. In order of outermost to innermost, they are the zona glo-
merulosa, zona fasciculata, and zona reticularis. Only the zona glomerulosa can make aldosterone, while
the z. fasciculata and reticularis are responsible for the production of cortisol.

Cortisol's function is primarily catabolic, in that it stimulates the breakdown of fat, muscle, and glycogen for
use in gluconeogenesis. It's one of the four “anti-insulin” hormones that protect the body from hypoglycemia.

Cortisol secretion is regulated by the hypothalamic-pituitary-adrenal axis (HPAA). Physiologic, psychologic,
and/or emotional stress initially stimulates the hypothalamus to secrete CRH (corticotrophin releasing hor-
mone). CRH then stimulates the pituitary gland to release adrenocorticotropic hormone (ACTH) into systemic
circulation. When ACTH reaches the adrenal cortex, it stimulates the synthesis of cortisol.

As with other endocrine axes, the synthesis of cortisol is controlled by feedback inhibition. Cortisol itself inhib-
its further release of CRH and ACTH. Thus, when an abundance of cortisol is present in the body, that cortisol
prevents additional stimulation of cortisol secretion in normal animals.

Aldosterone is a mineralocorticoid that stimulates the resorption of sodium, chloride, and water; and excretion
of potassium, from the distal renal tubules. A deficiency in aldosterone can lead to hyponatremia, hypochlo-
remia, hypovolemia, and hyperkalemia. Secretion of aldosterone is controlled by the renin-angiotensin-aldos-
terone (RAS) system. Note that physiologic doses of ACTH do NOT appear to play a significant role in the reg-
ulation of aldosterone synthesis; therefore, pituitary pathology resulting in ACTH deficiency should not result in
aldosterone deficiency.

Etiology

In dogs, Addison's is most commonly caused by adrenocortical failure, usually secondary to immune- me-
diated destruction of >90% of the adrenal cortex. Most patients exhibit signs of both cortisol and aldoster-
one deficiency. Neoplastic, infectious, and inflammatory infiltration of both adrenal cortices may also result
in combined deficiency. Secondary hypoadrenocorticism due to ACTH deficiency results in isolated cortisol
deficiency. latrogenic administration of exogenous glucocorticoids is the most common cause of secondary
hypoadrenocorticism; however, pituitary neoplasia or trauma, in addition to idiopathic causes, may also result
in secondary hypoadrenocorticism.

In patients with "atypical” hypoadrenocorticism clinical signs of cortisol deficiency occur without concurrent
electrolyte abnormalities. The etiology of atypical Addison’s is unclear; ACTH deficiency has been ruled out in
most cases. It may be the result of partial immune-mediated destruction of the adrenal cortex, sparing the zona
glomerulosa. Alternatively, some dogs with aldosterone deficiency may compensate via an unknown mecha-
nism. Although some have speculated that atypical hypoadrenocorticism is simply an early manifestation of
“typical" hypoadrenocorticism, many patients never lose their ability to secrete aldosterone.

Clinical Presentation And Clinicopathologic Abnormalities

Clinical presentation of hypoadrenocortical patients varies from patients with chronic “failure to thrive" (ADR)
and/or gastrointestinal signs (anorexia, vomiting, diarrhea, melena, etc.), to patients that present acutely in
hypovolemic shock. Both groups of patients may have a history of improvement with fluid administration and/
or glucocorticoid therapy.
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Physical examination findings can also vary from almost normal to hypovolemic shock. Hyponatremia and hy-
perkalemia are the classic laboratory findings in dogs. However, these findings may be absent early in the disease
process, and in dogs with atypical hypoadrenocorticism. Additionally, atypical Addisonians rarely present in hy-
povolemic shock; however, excessive gastrointestinal blood loss can lead to hypovolemic shock in these patients.

Regurgitation may be seen in rare Addisonian patients with megaesophagus, and seizures have also been re-
ported secondary to hypoglycemia. Polyuria and polydipsia occur infrequently in dogs with hypoadrenocorti-
cism; the mechanism is unknown.

Additional laboratory abnormalities may include azotemia, hypoglycemia, hypochloremia, hypocholester-
olemia, hypercalcemia and metabolic acidosis (decreased tCO2/bicarbonate). Hypoadrenocorticism should be
considered in patients that present for signs of hypoglycemia (such as seizures) and hypercalcemia. Because
most patients also have a specific gravity <1.030, azotemic patients can be incorrectly diagnosed with primary
renal failure. In these cases, the patient's history and rapid response to fluid therapy should increase suspicion
of hypoadrenocorticism.

Patients exposed to cortisol often exhibit neutrophilia and lymphopenia (“stress leukogram”). In the absence
of cortisol, such as with hypoadrenocorticism, patients may be predicted to have neutropenia, lymphocytosis,
and eosinophilia. In fact, these specific changes don't occur very frequently in Addisonian patients. However,
a number of Addisonians do have a "lack of a stress leukogram,” meaning that they do not have neutrophilia
or lymphopenia. In a clinically ill patient, the findings of normal neutrophil and/or lymphocyte counts, with or
without eosinophilia, are unexpected, and may raise suspicion of hypoadrenocorticism.

Additional Diagostics

In cases of moderate to severe hyperkalemia, an ECG may reveal spiked T-waves, absent p-waves, increased
P-R interval, and/or bradycardia. Other basic diagnostic findings in hypoadrenocortical dogs are non-specific.
Thoracic radiographs may reveal microcardia (consistent with hypovolemia) or megaesophagus. Abdominal
ultrasound may reveal small adrenal glands.

Definitive Diagnosis

Definitive diagnosis relies on results of an ACTH-stimulation test in both typical and atypical Addisonians.
Post-stimulation cortisol samples of <2 pg/dL are consistent with hypoadrenocorticism, although rare patients
may have stim results between 2 and 3 pg/dL. Steroids given days prior to the test may blunt the response, and
it is not uncommon for a dog with a history of recent glucocorticoid administration to have a post-stimulation
cortisol of 2.5 — 5.0 pg/dL. Most synthetic glucocorticoids (including prednisone and methylprednisolone) will
interfere with the cortisol assay itself, and may cause a falsely elevated cortisol result. However, dexametha-
sone does not interfere with the cortisol assay, and may be given prior to or during the ACTH stimulation test,
if necessary.

Baseline Cortisol—For Rule-Out Purposes Only!

Although definitive diagnosis of Addison's requires an ACTH stimulation test, the disease can be RULED-OUT
by checking baseline cortisol values. If the baseline cortisol is >2 pg/dL, the dog does not have hypoadrenocor-
ticism (there are exceptionally RARE cases that could have a value from 2-3 ug/dL). If the baseline cortisol is
<2ug/dL, an ACTH stimulation test MUST be run to confirm the diagnosis. The baseline cortisol is most useful
in patients without electrolyte abnormalities that may be suspected of atypical hypoadrenocorticism because
of chronic Gl signs. Since it does not require the purchase of synthetic ACTH, it is much less expensive that the
ACTH stimulation test.

Treatment—Typical Hypoadrenocorticism

Treatment of hypoadrenocorticism depends on the presentation of the patient. If they present in hypovolemic
shock (“Addisonian crisis"), diagnosis is usually unknown initially, and treatment is generally similar to that for
any patient in hypovolemic shock. The first priorities in stabilizing a patient in Addisonian crisis are to correct
the hypovolemia and the hyperkalemia, since these conditions are most likely to be fatal if not treated imme-
diately. Although 0.9% NaCl has been recommended because of its sodium content and lack of potassium,
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isotonic crystalloids such as Normosol-R and Lactated Ringer's Solution may also be used—they are generally
more alkalinizing, they have minimal amounts of potassium, and their lower sodium contents are actually help-
ful in patients with severe hyponatremia (<120 mEq/L). Hypoglycemic patients should be treated with dextrose.

If the dog is moderately hyperkalemic, the hyperkalemia will likely be corrected with fluid therapy alone. How-
ever, if the hyperkalemia is severe (>8.5 mEq/L) or causing ECG changes, additional therapy may be warranted.
A 10% solution of calcium gluconate (0.5-1.5 mL/kg, or 2 to 10 mL/dog) may be administered intravenously
over 10 to 15 minutes while monitoring for ECG changes associated with hypercalcemia. Although the effect
is almost immediate, it lasts for only about 10 to 30 minutes. This treatment is cardioprotective and does NOT
lower the potassium concentration. Simultaneous intravenous administration of dextrose (1 g/unit of insulin)
and regular (R) insulin (0.2 U/kg) will decrease potassium levels within 15 to 30 minutes. A 5% dextrose solution
in a balanced electrolyte solution (Norm R or LRS) should be administered after insulin treatment to alleviate
hypoglycemia.

Glucocorticoids should be given to a patient during the crisis. Dexamethasone, 0.2 mg/kg, may be given ini-
tially. Although this dose is lower than recommended in some drug resources, it is equivalent to approximately
1.5 mg/kg of prednisone and is more than adequate. This dose is often given twice the first day, and then cut
in half for the next two days. As soon as the patient is eating, he may be given oral prednisone. While in the
hospital, the patient needs more than the normal physiologic dose (~0.2 mg/kg/day); approximately 1 mg/kg/
day is commonly used. The dog may go home on an increased dose of 0.5 mg/kg/day for a couple of days, and
then be tapered to around 0.1 — 0.3 mg/kg/day. This dose is adjusted based on the clinical signs of the dog (ac-
tivity level, appetite, gastrointestinal signs), combined with the avoidance of side effects from the prednisone,
such as PU/PD. The author frequently tapers to doses lower than 0.1 mg/kg (such as 0.05 mg/kg), especially in
large dogs, based on clinical signs and side effects. Note that once an ACTH stimulation test confirms naturally
occurring hypoadrenocorticism, it does not need to be repeated and is not used in monitoring prednisone dose.

Following confirmation of hypoadrenocorticism, the dog should also be started on a mineralocorticoid replace-
ment. The author's preference is desoxycorticosterone pivalate (DOCP). The label dose is 2.2 mg/kg, q25-28d,
but recent studies and experience show that lower doses may be acceptable, particularly in large dogs. | usu-
ally start no higher than 1.5 mg/kg, and often as low as 1.1 mg/kg in bigger dogs (>25 kg). Although the first
dose may be given IM in case dehydration impedes SQ absorption, subsequent doses can usually be given SQ.
Electrolyte values should be checked 14 days after injection to assess the dose, and immediately prior the next
injection (25-28d) to assess duration of activity. Dose and frequency should then be modified based on these
electrolyte values. Electrolytes should be rechecked every 3-6 months following dose stabilization.

Two FDA-approved DOCP formulations are available—Percorten-V® (Elanco) and Zycortal® (Dechra). The only
differences between the two formulations are a different preservative is used in each, and that Zycortal® is labe-
led for SQ administration, while Percorten-V® is labeled for IM administration. In 1995, a study (McCaben, et al,
JAAHA) established that Percorten-V® may be administered SQ, and there's no reason to believe that Zycortal®
could not be administered IM, if necessary.

It is IMPERATIVE that owners be cautioned not to try to space out or skip DOCP injections without the advice
of a veterinarian for financial reasons. This almost always leads to an Addisonian crisis eventually, which risks
the patient's life and increases overall cost of treatment. Alternatively, fludrocortisone may be used as a min-
eralocorticoid supplement. It is oral and initially given at 0.02 mg/kg/d, It also has some corticosteroid activity.
However, patients should be stabilized (ie, consistently normal electrolytes during rechecks) using a combina-
tion of fludrocortisone and prednisone. Then the prednisone dose can be tapered to the lowest effective dose.
Approximately 50% of Addisonian dogs managed with fludrocortisone do not require long-term prednisone
supplementation.

Management of a chronic Addisonian involves the administration of prednisone and a mineralocorticoid, as de-
scribed above. Additional glucocorticoids, 2-3 times the normal dose, should be given when the dog is stressed,
such as prior to veterinary visits (even for DOCP injections), or when there are visitors to the home.

Treatment—Atypical Hypoadrenocorticism

Treatment of atypical hypoadrenocorticism includes glucocorticoid replacement and supportive therapy. De-
pending on the presentation, patients with more chronic signs may be managed at home, whereas patients with
more significant gastrointestinal signs will need hospitalization. The physiologic dose of prednisone is thought
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tobe 0.1- 0.25 mg/kg, and stressed patients need approximately 2 times this dose. At diagnosis, | typically start
these patients at about 1 mg/kg of prednisone per day to account for the stress of illness and hospitalization (or
hospital visits). (If parenteral therapy is necessary, | use 0.10-0.15 mg/kg dexamethasone, as it has 7-8 times
the glucocorticoid activity as prednisone.) This

dose is slowly decreased so that the patient is receiving the physiologic dose of prednisone within a few days of
returning home. Dose is adjusted based on the clinical signs. If the dog becomes PU/PD, the dose is decreased.
If gastrointestinal signs increase, or the dog is lethargic overall, the dose is increased. Additionally, the pred-
nisone dose must be increased if the patient experiences stress—such as a vet visit, houseguests, increased
exercise (such as hunting), or unrelated illness. As with “typical” Addisonian dogs, some of these patients (es-
pecially larger dogs) may need less than 0.1 mg/kg/day of prednisone.

Supportive therapy may include intravenous fluids, gastroprotectants, blood transfusion (if Gl blood loss is se-
vere), dextrose administration, etc., depending on the clinical presentation of the patient.

As at least some patients with atypical Addison's have been shown to have aldosterone deficiency despite
electrolyte concentrations within reference range, the use of mineralocorticoids in these patients is controver-
sial. If an ACTH stimulation test shows that aldosterone concentrations are low, mineralocorticoid supplemen-
tation (potentially low dose DOCP) may be considered. Client factors, including finances, will play a role in this
decision.

Prognosis

The prognosis for good quality of life is excellent with prompt treatment of typical hypoadrenocorticism. Even
hunting dogs can return to normal activity (with adjustment of prednisone dose), and patients have a normal
life expectancy. Dogs with atypical hypoadrenocorticism also have a great prognosis, and some (approximately
10%) develop electrolyte abnormalities following initial diagnosis (if not treated with mineralocorticoids). Thus,
measurement of electrolytes one week, 1 month, and then every 3-6 months following diagnosis is recom-
mended.
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Trilostan Kullanan Kopekleri Nasil Takip Ederim?

Patty LATHAN, VMD, MS, DACVIM

Louisiana State Universitesi, Baton Rouge

Trilostan kortizol Gretimini azaltan, aldosteron ve diger steroidlerin liretimini ise daha az oranda azaltan bir
enzim inhibitoridir. Etki mekanizmasina dayanarak, mitotan gibi adrenal nekroza neden olmamaktadir fakat
trilostan Adissona bagl hipokortizolemi krize yol acabilir. Ek olarak, trilostanin nadiren kdpeklerde idiyosenk-
ratik adrenal nekroza (hem glukokortikoid hem de mineralokortikoid eksikligi ile sonuglanan) neden oldugu
bildirilmigtir. Trilostan ve mitotan ile tedavi edilen PDH hastalari igin sagkalim siireleri benzerdir (yaklasik 2 yil)
(Barker EN 2005). Ancak benim tecriibelerime gore eger bir veteriner hekimin mitotan veya trilostan kullanimi
Uzerine az bir tecriibesi varsa, trilostanin kullanimini 6grenmek nispeten daha kolaydir.

Trilostan uygulamasi ile ilgili herhangi bir indiiksiyon asamasi yoktur. Képeklere trilostan 2-3 mg/kg toplam
giinliik dozdan (SID veya bdliinerek BID olarak verilir) ve 10-14 giin sonra tekrar kontrol edilir. Trilostan ile k6-
pekleri tedavi etmenin amaci klinik belirtileri ve yasam kalitesini iyilestirmek, kortizoliin asiri baskilanmasi da
dahil olmak tizere yan etkilerden kaginmaktir. Kontrol gorlismelerinde, kopegin ne kadar iyi oldugunu degerlen-
dirmek i¢in hasta yakinindan képegin su icme, idrar yapma, yemek yeme gibi klinik gézlemlerini almak énem-
lidir. Herhangi bir letarji, ishal, kusma veya yemegi reddetme durumu da mutlaka not alinmalidir. Gegtigimiz 20
yilda, tedavinin etkinligini belirlemek igin ACTH stimiilasyon testi kullanilmaktaydi fakat son calismalar hap
oncesi kortizol konsantrasyonunun klinik belirtiler ve ACTH stimiilasyon testi ile korele oldugunu gdstermistir.
Buna ragmen, ACTH stimiilasyon testleri bazen 6zellikle de hasta Addison Hastaligi ile uyumlu belirtiler goste-
ren hastalarda gereklidir.

Hap oncesi kortizol miktari, sabah hapi uygulanmadan hemen 6nce alinan kandan 6lgliliir. Hasta tamamen
kontrol altindaysa ve hap oncesi kortizol miktari >1,4-2 pg/dL ise mevcut tedaviye devam edilir doz muhteme-
len giivenlidir. Bununla birlikte, miktar <1,4-2 pg/dL ise veya kopek hastaliga dair herhangi bir belirti gosteriyor-
sa ACTH stimiilasyon testi endikedir. Eger hasta klinik olarak kontrol altinda degilse (hala politirik, polidipsik ve/
veya polifajik) ve hap dncesi kortizol miktari >6,0 pg/dL ise dozu %25-50 oraninda arttirarak (veya BID seklinde
bélmek) vermek daha givenli olur ve 2-4 hafta sonra degerleri tekrar kontrol etmek gerekir. Eger hap oncesi
kortizol <3,0 pg/dL ise dozu arttirmadan 6nce bir ACTH stimilasyon testi yapilmasini 6neririm.

ACTH stimiilasyon testi, hap dncesi kortizol miktar takibi yerine veya hap éncesi kortizol miktari takibine ek
olarak kullanilabilir. Kortizolii en yiiksek inhibisyon seviyesinde degerlendirmek igin test haptan 3-4 saat sonra
baslatiimalidir. Bu nedenle, kopek ilaci SID dozunda kullaniyorsa hap sabah verilmelidir. Klinik olarak tamamen
kontrol altindaki bir kopegin hedef stimiilasyon sonrasi kortizol konsantrasyonu 2-6 pg/dL' dir ancak bu durum
MUTLAKA klinik bulgular 1siginda yorumlanmahdir. Bu aralik klinik bulgulara bagh olarak esneyebilir. 6 aydir
trilostan kullanan ve klinik olarak iyi durumda olan bir kopegin stimiilasyon sonrasi degeri 1,6 pg/dL olgiil-
diigiinde bu kabul edilebilirken, GI bulgulari olan bir kdpegin stimiilasyon sonrasi degerinin 2,1 pg/dL olmasi
durumunda dozun azaltilmasi gerekebilir. Benzer durum araligin Gst siniri igin de gegerlidir.

Trilostan dozu genellikle tedavinin ilk 2 haftasindan sonra arttirilmaktadir. Ornegin, bir kdpek giinde 30 mg ali-
yorsa ve ACTH stimiilasyonu sonrasi kortizol degeri 14 giinde 9 pg/dL iken, bu deger kopek ayni dozu almaya
devam ederken iki hafta sonra 5,5 pg/dL'ye diisebilir. EGer stimiilasyon sonrasi 14 giinliik kortizol <10 pg/dL
ise ben genellikle dozu arttirmak i¢in 2 hafta sonraki ACTH stimiilasyon testini beklerim. ACTH stimiilasyonu
sonucuna gore trilostan dozunu %20-50 oraninda arttirip azaltabilirim.

Trilostanin dozu her degistirildiginde, yaklasik 10-14 giin sonra hap 6ncesi kortizol ve/veya ACTH stimiilasyon
testi yapilmahdir. Uygun doz belirlendikten sonra, kopek takip edilmelidir ~ (Klinik belirtilerin degerlendirilmesi
VE hap Oncesi kortizol +/- ACTH stimiilasyon testi ile). Takip zamani 2 hafta sonra, 3 ay sonra ve sonra her 3-6
ayda bir seklinde olmalidir. Trilostan dozu hastalar zamanla doza direngli hale gelebilecegi igin arttirlmaya
ihtiyag duyulabilir. ilave olarak, adrenokortikal nekroz, tedavi sirasinda herhangi bir noktada gériilebilmektedir.
Hasta yakini eger diizenli takip aksatilirsa bunun feci sonuclara yol acabilecegi konusunda MUTLAKA uyaril-
malidir.
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Kopeklerin genellikle giinde iki kez dozlama ile daha ¢abuk diizene girdigi goriilmektedir. Trilostani glinde tek
doz alan bazi kopeklerin ise yeterince kontrol altina alinamadiklari goriilebilmektedir. Bunun muhtemel nede-
ninin trilostanin etkinlik siresinin 10 ila 18 saat arasinda degismesinden kaynaklandigi diisiiniilmektedir. Bu
kopeklerde, doz ikiye béliiniip BID sekilde verilebilir. BID protokolii ile tedavi alan kopekler genellikle SID dozu
kullananlara gore daha diisiik bir toplam giinliik doza ihtiyag duyarlar ve klinik belirtiler genellikle daha iyi kont-
rol edilir. Trilostanin ACTH stimiilasyon testlerine dayali artan etkinligi nedeniyle bazi yazarlar hastalara BID
doz ile baglamayi tercih etmektedir (1-2 mg/kg BID).

Geviri: Bikem TURANOGLU
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How | Monitor Dogs on Trilostane

Patty LATHAN, VMD, MS, DACVIM

Louisiana State University, Baton Rouge, LA

Trilostane is an enzyme inhibitor that decreases the production of cortisol and, to a lesser extent, aldosterone
and other steroids. Based on its mechanism of action, it should not cause adrenal necrosis in the same way as
mitotane, but trilostane can still lead to an Addisonian crisis due to hypocortisolemia. Additionally, trilostane
has been reported to cause idiosyncratic adrenal necrosis in dogs (resulting in both glucocorticoid and min-
eralocorticoid deficiency), although rare. Survival times for PDH patients treated with trilostane and mitotane
are similar (approximately two years) (Barker EN 2005). However, in my experience, if a veterinarian has little
experience using either mitotane or trilostane, trilostane is easier to learn to use.

There is no induction phase involved with the administration of trilostane. Dogs are started on a 2-3 mg/kg total
daily dose (SID or divided and given BID) and seen for a recheck 10-14 days later. The goals of treating dogs
with trilostane are to improve clinical signs and quality of life and avoid side effects, including cortisol over-
suppression. During rechecks, it is essential to assess the clinical signs of the patient based on the owners'
assessment of how much the dog is drinking, urinating, and eating. Any lethargy, diarrhea, vomiting, or refusal
to eat should also be noted. Although the ACTH stimulation test has been used to assess treatment efficacy
for the past two decades, recent evidence suggests that a pre-pill cortisol concentration correlates with clinical
signs, as well as an ACTH stimulation test. However, ACTH stimulation tests are still sometimes necessary,
particularly if the patient is showing any signs of illness consistent with Addison's disease.

The pre-pill cortisol is measured from blood taken just before the morning pill is administered. If the patient is
well-controlled and the pre-pill cortisol is >1.4-2 pg/dL, continuing the current dose is probably safe. However,
if the value is <1.4-2 pg/dL or the dog shows any signs of illness, an ACTH stimulation test is indicated. If the
patient is not clinically controlled (still polyuric, polydipsic, and/or polyphagic), and the pre-pill cortisol is >6.0
ug/dL, it is likely safe to increase the dose by 25-50% (or split to BID), and recheck in 2-4 weeks. If the pre-pill
cortisol is

<3.0 pyg/dL, | recommend performing an ACTH stimulation test before increasing the dose.

An ACTH stimulation test can be used either instead of pre-pill cortisol monitoring or in addition to pre-pill
cortisol monitoring. The test should be started 3-4 hours post-pill to assess cortisol levels at peak inhibi-
tion. Thus, the pill should be given in the morning if the dog is on SID dosing. A well-controlled dog's target
post-stimulation cortisol concentration is 2-6 pg/dL, but this MUST be interpreted in light of clinical signs.
This range is flexible, depending on clinical response; a dog that has been on trilostane for six months and
is doing well with a post- stimulation value of 1.6 pg/dL may be acceptable, whereas a dog that has Gl signs
with a post- stimulation value of 2.1 pg/dL may need his dose decreased. Similar holds true at the upper end
of the range.

Of note, the effects of a given trilostane dose often increase even after the first two weeks of therapy. For exam-
ple, if a dog is on 30 mg once daily and has a post-ACTH stimulation cortisol value of 9 ug/dL at 14 days, this
may decrease to 5.5 ug/dL two weeks later, even if the dog is on the same dose. Thus, if the 14-day post-stim
cortisol is <10 ug/dL following initiation of trilostane, | usually wait to increase the dose until after the next
ACTH stimulation test two weeks later. Depending on those ACTH stim results, the trilostane dose may be in-
creased or decreased by 20-50%.

Each time the trilostane dose is changed, a pre-pill cortisol and/or ACTH stimulation test should be run about
10-14 days later. After the appropriate dose is determined, the dog should return for monitoring (assessment
of clinical signs AND pre-pill cortisol +/- ACTH stimulation test) two weeks later, three months later, and then
every 3-6 months. The trilostane dose may need to be increased, as patients seem to become more resistant
to it with time. Additionally, adrenocortical necrosis is possible at any point during therapy. It MUST be stressed
that owners still need to be cautioned that this drug can also lead to disastrous consequences if appropriate
monitoring is not followed.
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Dogs seem to get regulated more quickly on twice-daily dosing. Some dogs aren't as well- controlled on
once-daily trilostane dosing, likely because the duration of efficacy of trilostane is variable, from 10-18 hrs. In
these dogs, the dose may be divided and given BID. Dogs on the BID protocol generally need a lower total daily
dose than those on SID dosing, and their clinical signs are often better controlled. Because of the increased
efficacy of trilostane based on ACTH stimulation tests, some authors prefer to start patients on BID dosing (1-2
mg/kg BID).
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—= Temel Klinik Psikiyatri Tedavi Stratejileri

Prof.Dr. Duygu DALGIN

Ondokuz Mayis Universitesi Veteriner Fakiiltesi i¢ Hastaliklari Anabilim Dali

insanlar gibi evcil hayvanlar da sagliklarini ve davraniglarini nemli dlgiide etkileyen gesitli psikiyatrik saghk
sorunlari yasarlar. Kopekler ve kediler diisiincelerini kelimelerle ifade edemese de, yasadiklar psikiyatrik so-
run hem davranislarinda hem de somatik saglik diizeyinde kendini gosterir. Stire¢ hayvanin yasam kalitesinin
yanisira, sahipleriyle paylastiklari bagi etkiler. Nitekim tilkemizde ve diinyada terk edilmelerin basglica sebebini
sahibe bagli nedenlerden (tasinma, medeni durum degisiklikleri, ekonomik nedenler, saglk sebepleri gibi) sonra
davranis bozukluklari olugturmaktadir.

Diinya saglik orgiitli saglik kelimesini, “Sadece hasta olmama hali degil, fiziksel, SOSYAL VE MENTAL olarak iyi
olma durumu” olarak tanimlamaktadir.

Kedi ve kopeklerin biligsel kapasiteleri, psikiyatrik sorunlara yol agan néromediyator ve sinaptik reseptor yo-
laklari, psikosomatik iliskiler bilimsel olarak ortaya konduguna gore psikiyatrik degerlendirme ve tedavinin yer
almadi@i bir saha pratiginin, biitiinciil ve yeterli bir veteriner hekimlik destegi saglamasi miimkiin degildir.

Buna ragmen, Veteriner Psikiyatri Dalinin oldukca yeni olusu, klasik Veteriner Tip lisans egitimi kapsaminda
yeterince ele alinmayisi, psikiyatrik sorunlarin tanisal parametrelerinin biyokimyasal belirtegler kadar net olma-
yisi, diger hastaliklara oranla ¢ok daha gli¢lii multifaktoriyel arka planlar gibi nedenler, Veteriner hekimlerin bu
disipline mesafeli kalmasina neden olmaktadir.

Ozellikle farmakolojik tedaviler, konvansiyonel konjunktiirde bilinirligi ve yayginhigi diisiik oldugundan hekimle-
rin uzak durduklari ve kendilerini glivende hissetmedikleri bir alandir.

Ote yandan onlarca yildir kedilerde yaygin olarak gériilen alt tiriner sistem hastaliklarinin aslinda %60'in {izerin-
de kaygi esigi ile ilgili oldugu ve sistit tedavisi ile birlikte anksiyetenin de ortadan kaldiriimasinin gerekliliginin
bilimsel olarak ortaya konmasi ile birlikte noropsikiyatrik bozukluklarin metabolik yansimalarinin éneminin alti
bir kez daha kuvvetle ¢izilmistir.

Giincel Veteriner psikiyatri bilimi, veteriner pratige giivenli ve etkili regete sablonlari sunmaktadir.

Psikofarmakolojik ajan segenekleri icerisinde, baslica rahatsizliklar igin ilk tercih olarak pratikte rahathkla kul-
lanilabilecek ve basari potansiyeli yiiksek regeteler, klinikte esasen néromediyator diizensizlikleri olarak adlan-
dinllabilecek davranis bozukluklarinin tedavisini biiyiik 6lclide saglayacaktir.

Kedi ve kopeklerde yaygin psikiyatrik sorunlarin basinda anksiyete bozukluklari gelir. Anksiyetenin neden oldu-
gu problemler arasinda; Ayrilik anksiyetesi, yaygin anksiyete, fobiler, kompulsif bozukluklar, yikici davranislar,
vokalizasyon, sosyalizasyon ve eliminasyon problemleri, yeme bozukluklari gibi pek ¢ok énemli sorun bulunur.
Ayrica agresyon, Biligsel bozukluk sendromu, norolojik bozukluklar, hiperaktivite gibi nemli kategoriler klinik
pratikte siklikla karsilasilan sorunlardir.

Davranigsal olarak aktif ilag tedavisi, hem kisa hem de uzun vadede hayvanlarda refahin iyilestirilmesine yar-
dimci olur ve kapsamli bir davranig modifikasyon terapisi ile birlikte kullanildiginda sorunlu davraniglarin basa-
rili tedavisinde de 6nemli rol oynar.

Psikotrop ilaglarin hedef aldigi alti temel norotransmiter sistemi vardir; Serotonin, Norepinefrin, Dopamin,
Asetilkolin, Glutamat ve GABA (y-aminobditirik asit).

Kisa etkili psikofarmasétik ajanlar, kaygiy! azaltarak ve/veya sedasyona neden olarak sakinlestirici bir etkiye
sahip olma egilimindedir. Hizli galisma egilimindedirler ve gerektiginde kullanilabilirler. Bunlar, hayvanlarin yiik-
sek ses, araba yolculugu, veteriner muayenehanesinde miidahale gibi kaginilmaz korkutucu durumlarla daha iyi
basa ¢ikmalarina yardimci olarak korkuya bagl sorunlarin daha da kotiilegsmesini dnleyebilir. Ayrica uzun vadede
etki eden ajanlarin etki zamani gelinceye kadar sorunu hafifletmek amaciyla yardimcei ajan olarak da kullanilir.

Uzun vadeli psikofarmasdétikler, kaygi, korku veya hayal kirikh@i gibi olumsuz duygusal tepkileri azaltma egili-
mindedir. Nispeten yavas bir etki baslangicina sahiptirler ki genellikle 21 giin siniri g6z 6niine alinir.
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Segici Serotonin Geri Alim inhibitorleri (SSRI'lar)

Klinik endikasyonlar arasinda anksiyete bozukluklari, yeme bozukluklari, travmatik stres bozukluklari yer alir. En
stk kullanilanlar fluoksetin, sertralin ve paroksetindir.

Trisiklik Antidepresanlar (TCA'lar)

Gogu TCA, hem serotonin hem de norepinefrin geri alimini bir dereceye kadar inhibe eder. Tiim TCA'lar H1-his-
taminik, al-adrenerjik, muskarinik kolinerjik reseptorlerde ve voltaja duyarli sodyum kanallarinda antagonist-
lerdir. TCA, benzer klinik endikasyonlarda SSRI'lar kadar etkili olmakla birlikte, SSRI'ya gore en biiyiik sinirlama-
si yan etkileridir. TCA'larda gesitli ajanlar vardir ancak amitriptilin ve klomipramin klinik olarak veteriner sahada
en sik kullanilanlardir. Kompulsif davranis bozukluklarinda ilk secenek olarak ele alnir.

Azapironlar

Buspiron, veteriner davranis tibbinda hem uzun siireli ilag hem de kisa sireli ilag olarak kullanilir. Kismi bir
serotonin reseptor agonistidir. Ozgiiven saglar, agresyonda kontraendikedir. Anksiyete tedavileri i¢in bir SSRI
veya TCA ile birlikte kullantlir.

Atipik Antidepresanlar

Trazodon, veteriner davranis tibbinda hem uzun siireli ilag hem de kisa siireli ilag olarak kullanilir. Anksiyete
tedavisi igin bir SSRI veya TCA ile birlikte kullanilir veya kisa siireli tedavi icin tek basina anksiyolitik olarak kul-
lanilir. Yiiksek dozlar saldirganliga, kaygiya, tasikardiye ve ataksiye neden olabilir.

Bu prezentasyonda klinikte en sik goriilen psikiyatrik sorunlar igin, ilk segenek psikotrop tedaviler ve dozlar
sunulacaktir.
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= Basic Clinical Psychiatry Treatment Strategies

Prof.Dr. Duygu DALGIN

Ondokuz Mayis University, Faculty of Veterinary Medicine, Department of Internal Medicine

Like humans, pets experience a variety of psychiatric health problems that can be significantly affected by their
health. Although dogs and cats cannot express it in words, the psychiatric problem they experience shows in
both their behavior and their level of somatic health. The process impacts the animal's life as well as the bond
they share with their owners. As a matter of fact, the general reason for abandonment Turkey and around the
world is behavior related following the owner related problems(such as moving, marital status changes, eco-
nomic reasons, health reasons).

The World Health Organization defines health as "not only the state of not being sick, but also the state of phys-
ical, SOCIAL AND MENTAL well-being".

Since the cognitive capacities of cats and dogs, the neuromediator and synaptic connection pathways that lead
to psychiatric care, are presented as psychosomatic recommendations, it is not possible to provide holistic and
adequate veterinary support without psychiatric evaluation and field practice.

Despite this, reasons such as the relatively new existence of the Veterinary Psychiatry branch, the fact that it is
not adequately addressed within the scope of classical Veterinary Medicine undergraduate education, the fact
that the diagnostic permission is not as clear as biochemical markers, and the multifactorial backgrounds that
are much stronger than other registered rates, cause veterinarians to keep their distance from this discipline.

Pharmacological treatments, in particular, are a pastime that physicians stay away from and do not feel safe in,
as their awareness and prevalence are low in the conventional conjuncture.

On the other hand, the importance of the metabolic reflections of neuropsychiatric disorders has been strongly
underlined once again, as it has been scientifically demonstrated that lower urinary tract diseases, which have
been common in cats for decades, are actually related to an anxiety threshold above 60% and that anxiety must
be eliminated along with cystitis treatment.

Current Veterinary psychiatric science provides safe and effective prescription templates to veterinary practice.

Among the psychopharmacological agent options, prescriptions that can be easily used in practice as the first
choice for major disorders and have a high potential for success will largely provide the treatment of behavioral
disorders that can be called neuromediator disorders in the clinic.

Anxiety disorders are one of the most common psychiatric problems in cats and dogs. Among the problems
caused by anxiety: There are many important problems such as separation anxiety, generalized anxiety, phobi-
as, compulsive disorders, destructive behaviors, vocalization, socialization and elimination problems, and eat-
ing disorders. In addition, important categories such as aggression, cognitive disorder syndrome, neurological
disorders, and hyperactivity are problems frequently encountered in clinical practice.

Behaviorally active drug therapy helps improve well-being in animals in both the short and long term and, when
used in conjunction with comprehensive behavior modification therapy.

There are six basic neurotransmitter systems that psychotropic drugs target; Serotonin, Norepinephrine, Do-
pamine, Acetylcholine, Glutamate and GABA (y-aminobutyric acid).

Short-acting psychopharmaceutical agents tend to have a sedative effect by reducing anxiety and/or causing
sedation. They tend to work quickly and can be used when needed. These can prevent fear-related problems
from getting worse by helping animals better cope with unavoidable frightening situations such as loud noises,
car rides, intervention at the veterinary office, etc. It is also used as an auxiliary agent to alleviate the problem
until the time for the long-term effects of agents to take effect.

Long-term psychopharmaceuticals tend to reduce negative emotional responses such as anxiety, fear or frus-
tration. They have a relatively slow onset of action, usually a 21-day limit.
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Selective Serotonin Reuptake Inhibitors (SSRIs)

Clinical indications include anxiety disorders, eating disorders, traumatic stress disorders. The most common-
ly used are fluoxetine, sertraline and paroxetine.

Tricyclic Antidepressants (TCAs)

Most TCAs inhibit both serotonin and norepinephrine reuptake to some degree. All TCAs are antagonists at
H1-histamine, al-adrenergic, muscarinic cholinergic receptors, and voltage-sensitive sodium channels. Al-
though TCA is as effective as SSRIs in similar clinical indications, first limitation compared to SSRlIs is its side
effects. There are a variety of agents in TCAs, but amitriptyline and clomipramine are the most commonly used
clinically in the veterinary field. It is considered as the first option in compulsive behavioral disorders.

Azapirones

Buspirone is used in veterinary behavioral medicine as both a long-term medication and a short-term medica-
tion. Itis a partial serotonin receptor agonist. It provides self-confidence and is contraindicated in aggression.
It is used together with an SSRI or TCA to treat anxiety.

Atypical Antidepressants

Trazodone is used in veterinary behavioral medicine as both a long-term medication and a short-term medi-
cation. Itis used with an SSRI or TCA to treat anxiety, or used alone as an anxiolytic for short-term treatment.
High doses can cause aggression, anxiety, tachycardia and ataxia.

In this presentation, first-line psychotropic treatments and doses will be presented for the most common psy-
chiatric problems in the clinic.
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‘ Sistemik Hastaliklarin Goze Yansimasi

—  Murat SAROGLU

Profesor

Pek cok sistemik hastalik goz dokularini etkileyebilir. Bir gok bakteri, virus ve parazit goz dokularinda patolojik
reaksiyonlara sebep olur. Hatta kimi zaman ilk belirtiler intraokdiler dokularda baslar. Uveaya iliskin dokular vii-
cuttaki en ince damarlari igerir, bir gok mikroorganizm sistemik dolasimda gezerken bu ince kapillar damarlarda
tutulum gosterir ve bu dokulari enfekte ederek patolojij etkiler gelisir. Diger yandan, bazi metabolik hastaliklar
goz icgi dokulari etkiler. Bunlardan en yaygin goziiken diabetik katarakttir. Diabetik kdpeklerde lens kristalinada
kacinilmaz sekilde katarakt formasyonu gelisir. Bu sunumda bazi sistemik enfeksiyonlarin ve diyatetin goz
Uzerindeki etkileri anlatilacaktir.

‘ Goz Dibindeki Muhtesem Diinya: Retina

. Murat SAROGLU

Profesor

Kedi ve kopeklerde, saglikh retina yapisi goriis fonksiyonu icin gok onemlidir. G6zlin saydam ortamlarindan
gegip kirilarak retinada odaklanan isik bu doku sayesinde elektrik akimina iletilir, optik sinir yoluyla beyindeki
gérme merkezinde goriintl olusur. Bu evcil hayvanlarda retinanin goriintiisi renk varyasyonlari ile muhtesem
giizellikte yansimalar verir. Normal saglikli retina goriintiilerinin anlasilmasi, retina hastaliklarinin taninmasi
acisindan da ¢ok onemlidir. Bu sunumda pratisyen meslektaslara, retinanin normal goriintii variyasyonlari ve
bazi hastaliklarinin taninmasi igim, klinik 6rnekler tizerinden ip uglari verilecektir.
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‘ Manifestation Of The Systemic Diseases On The Eye

. Murat SAROGLU

Professor

Many systemic diseases can be effect eye tissues. Many bacterias, viruses and and parasites can be effective
patologic reaction on the eye tissues. Some times first signatures starts from eye globe. Uveal tissues have
very thin capillar vasculatures and many microorganism can be infect this tissues. Especially uvea is the first
targets of some infections. On the other hand some metabolic diseases can be effect intraocular tissues. In the
diabethic dogs cataract formation occurs in the lens cristalina. in this presentation, manifestation of the some
systemic infections and diabethes mellitus will explain.

The Amazing World At The Bottom Of The Eye:
The Retina

Murat SAROGLU

Professor

In cats and dogs, a healthy retinal structure is crucial for vision function. The light that passes through the
transparent media of the eye, refracted and focused on the retina is transmitted through this tissue to the
electrical current, and the image is formed in the visual center in the brain via the optic nerve. In these pets,
the image of the retina gives spectacularly beautiful reflections with color variations. Understanding normal
healthy retinal images is also very important for recognizing retinal diseases. In this presentation, practicing
colleagues will be given tips on how to recognize normal retinal image variations and some retinal diseases
using clinical examples.

Translated with DeepL.com (free version)
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Kedi ve Kopeklerde i¢ Parazitlerle Miicadelede Kritik
Noktalar

Prof. Dr. Bayram SENLIK

Bursa Uludag Universitesi, Veteriner Fakiiltesi, Parazitoloji Anabilim Dal

Giinliik yasantimizda kediler ve képekler insanlarla cok siki bir iliski icerisinde bulunmaktadir. Ozellikle son yil-
larda giderek artan bu iliskinin neticesinde neredeyse her evde bir kedi ya da kdpek beslenir duruma gelmistir.
Kedi ve kopeklerle insanlar arasindaki bu birliktelik bir taraftan insanlarin beden ve ruh sagliklar {izerine ¢cok
onemli pozitif katkilar saglarken diger taraftan da bazi hastaliklarin insanlara bulagmasina neden olmaktadir.

ic parazitlerin iilkemiz kedi ve kdpeklerindeki yayginhgi oldukca yiiksek diizeylerdedir. Genel olarak bakildiginda
i¢ parazitlerin yayginhgi bolgelere ve illere gore degismekle birlikte; sahipli kedilerde %47, sahipsiz kedilerde ise
%97'lere ulasabilmektedir. Yayginlik oranlar sahipli kopeklerde %35, sahipsiz kopeklerde ise %100'diir. Kedi
ve kopeklerde i¢ parazitlerin bu kadar yaygin olmasinin birgok nedeni bulunmaktadir. Hayvan sahiplerinin pa-
raziter etkenleri &nemsememeleri, hayvanlarini diizenli bir sekilde veteriner hekim kontroliine gotiirmemeleri,
paraziter hastaliklar konusunda yeterince bilgi sahibi olunmamasi, antiparaziter ilaglarin bilingsiz bir sekilde
kullanilmasi, paraziter etkenin dogru bir sekilde teshis edilmemesi bu nedenlerden sadece bir kacidir.

Kedi ve kdpeklerin gozlerinden basglayarak sekumlarina kadar birgok organi i¢ parazitlerle enfekte olabilmekte-
dir. Cok sayida trematod, cestod ve nematod tiirli bu hayvanlarin akciger, karaciger, mide, ince bagirsak ve kalin
bagirsak gibi organlarinda yerlesim gosterebilmektedir. Taenia, Toxocara ve Ancylostoma tiirleri kedi ve kopek-
lerde en sik problem olusturan i¢ parazitlerdir. Ancak Capillaria ve Trichuris tiirleri, Spirocerca lupi ve Dirofilaria
immitis ise bu hayvanlarin saghklarini ciddi diizeyde etkilemesine ragmen genellikle g6z ardi edilmektedir. Son
yillarda kedi ve kopeklerde daha sik goriilmeye baslayan Akciger Kurtlari da dikkat edilmesi gereken diger i¢
parazitlerdir.

Bu hayvanlarda bulunan i¢ parazitler gelisme geriligi, kusma, ishal, istahsizlik, kansizlik ve sinirsel semptomlar
gibi birgok klinik belirtiye neden olabilmektedir. Diger taraftan kedi ve kopeklerde bulunan i¢ parazitlerden bazi-
lari zoonoz karakterde olup insanlara da bulasabilmektedir.

Bu bakimdan kedi ve kdpeklerde bulunan i¢ parazitlerle etkili bir sekilde miicadele edilmesi gerekmektedir. Bu
miicadelede en kritik kigi veteriner hekimdir. Bu nedenle hayvan sahipleri kedi ve képeklerini belirli araliklarla
veteriner hekimlerine gotiirerek i¢ parazitleri kontrol altina alabilmek amaciyla bir plan hazirlanmalidir.

Etkili miicadelenin en énemli unsuru dogru tanidir. Eger dogru tani konulamazsa dogru ilag segilemeyecegin-
den miicadele basarisiz kalacaktir. Diger taraftan i¢ parazit miicadelesinde biitiin hayvanlara uygulanabilecek
standart bir kontrol programi bulunmamaktadir. Her bir hayvanin durumu 6zel olarak degerlendirilmeli yas,
gebelik, emzirme, sokaga ¢ikip gtkmama, pire enfestasyonu ve ev degisikligi gibi risk faktorleri analiz edildikten
sonra bir kontrol programi hazirlanmalidir.

Kedi ve kopeklerimizin saglikli bir yagsam siirebilmeleri i¢in bir veya birkag tedavi yeterli degildir. Belirli periyot-
larla hayat boyu tedavi sarttir.
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Critical Points in the Fight Against Internal Parasites
in Cats and Dogs

Prof. Dr. Bayram SENLIK

Bursa Uludag University, Faculty of Veterinary Medicine, Department of Parasitology

In our daily lives, cats and dogs have a very close relationship with humans. As a result of this relationship,
which has increased especially in recent years, almost every home has a cat or dog. This unity between cats,
dogs and humans, on the one hand, makes significant positive contributions to people's physical and mental
health, and on the other hand, causes some diseases to be transmitted to people.

The prevalence of internal parasites in cats and dogs in our country is quite high. In general, although the
prevalence of internal parasites varies by region and province; It can reach 47% in owned cats and 97% in stray
cats. Prevalence rate is 35% in owned dogs and 100% in stray dogs. There are many reasons why internal para-
sites are so common in cats and dogs. Animal owners not paying attention to parasitic agents, not taking their
animals for veterinary check-ups on a regular basis, not having enough information about parasitic diseases,
unconscious use of antiparasitic drugs, and not correctly diagnosing the parasitic agent are just some of these
reasons.

Many organs of cats and dogs, from their eyes to their cecum, can be infected with internal parasites. Many
trematode, cestode and nematode species can parasitised in the organs of these animals such as lungs, liver,
stomach, small intestine and large intestine. Taenia, Toxocara and Ancylostoma species are the most common
internal parasites that cause problems in cats and dogs. However, Capillaria and Trichuris species, Spirocerca
lupi and Dirofilaria immitis are generally ignored despite the fact that they seriously affect the health of these
animals. Lungworms, which have become more common in cats and dogs in recent years, are other internal
parasites that need to be taken into consideration.

Internal parasites found in these animals can cause many clinical symptoms such as developmental delay,
vomiting, diarrhea, loss of appetite, anemia and nervous symptoms. On the other hand, some of the internal
parasites found in cats and dogs are zoonotic and can be transmitted to humans.

In this regard, it is necessary to effectively combat internal parasites in cats and dogs. The most critical person
in this struggle is the veterinarian. For this reason, pet owners should take their cats and dogs to their veteri-
narians at regular intervals and prepare a plan to control internal parasites.

The most important element of effective struggle is correct diagnosis. If the correct diagnosis cannot be made,
the fight will be unsuccessful because the right medicine cannot be selected. On the other hand, there is no
standard control program that can be applied to all animals in the fight against internal parasites. The condition
of each animal should be evaluated individually and a control program should be prepared after analyzing risk
factors such as age, pregnancy, breastfeeding, whether or not to go outside, flea infestation and house change.

One or a few treatments are not enough for our cats and dogs to live a healthy life. Lifelong treatment at certain
intervals is essential.
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Kopeklerde Kalp Kurdu Hastaligina Giincel
Yaklagimlar

Prof. Dr. Bayram SENLIK

Bursa Uludag Universitesi, Veteriner Fakiiltesi, Parazitoloji Anabilim Dali

Son yillarda giderek artan kiiresel isinma diinyamiz tizerinde kuraklik, iklim degisikligi, sel baskinlar gibi olum-
suz yonde ¢ok énemli etkiler olusturmustur. Diger taraftan bu kiiresel iIsinmaya bagli olarak ekosistemler farkli-
lasmis, canlilarin yagam alanlari degismistir. Sicaklik artisiyla birlikte canlilar kendi dogal habitatindan uzaklas-
mak zorunda kalmislar veya yeni yagsam alanlari bulmuslardir. Kiiresel isinmadan en ¢ok etkilenen gruplardan
biri de sinek, sivrisinek ve kene gibi vektor canlilardir. Buna bagli olarak da vektor kaynakli hastalilarin yayginligi
giderek artmaktadir.

Kalp Kurdu Hastahgi (KKH) da yayginligi giderek artan vektor kaynakli bir hastaliktir. Hastaliga neden olan Diro-
filaria immitis kopek ve kedi basta olmak iizere koyot, dingo, kurt ve tilki gibi birgok evcil ve yabani karnivorlarda
kalbin sag ventrikiiliisiinde, arteria pulmonalisde ve vena kava'da yerlesmektedir. Zaman zaman bu nematoda
gozde, periton boglugunda ve merkezi sinir sisteminde de rastlanilabilmektedir. D. immitis'in vektorleri (ara ko-
naklar) ise Culex, Aedes, Anopheles, Mansonia ve Psorophora cinslerine bagli sivrisineklerdir.

Hastaligin Tirkiye'deki yayginhgi bolgelere gore %1 ile %40 arasinda degismektedir.

Ergin parazitler akcigerlerde bulundugunda damarlarin intimasinda irritasyon, kalinlasma, fibrézlesmeye neden
olmakta, damarlarda daralma sekillenmekte ve trombiisler olusmaktadir. Trombislerden kopan parcalar em-
bolilere yol agmakta, parankimde lezyonlar sekillenmektedir. Bu olaylarin sonucunda pulmoner hipertansiyon
ve hipertrofik pulmoner osteoartropati meydana gelmektedir. Ergin parazitler vena kava'da bulundugunda ise
vena kava ve vena hepatika tikanmakta, karacigerin kan akimi bozulmakta, pasif venéz konjesyon, karaciger ve
kalp yetmezligi sekillenmekte, sonugta ise 6lim meydana gelmektedir. Mikrofilarialar da damarlarin tikanmasi-
na neden olabilmektedir. Ayrica bunlara karsi gelisen antikorlar nedeniyle glomerulonefrit ve deri lezyonlari da
sekillenebilmektedir.

KKH'nin seyri esnasinda kutanoz, sinirsel, okiiler, hematolojik ve iriner sisteme ait farkli klinik belirtiler ortaya
¢tkmaktadir. Hastaligin tanisinda ise mikrofilaria testleri, antijen testleri, radyografi, ultrasonografi, ekokardi-
yografi, serolojik ve molekiiler yontemlerden faydalanilabilmektedir.

KKH'da tedaviye baslamadan 6nce; hayvanin aktivite diizeyi, eslik eden kardiyovaskiiler hastaliklar, hastaligin
derecesi, enfeksiyon yiikii ve tromboemboli riski mutlaka degerlendirilmelidir. Ayrica D. immitis'in hiicrelerinde
simbiyotik olarak yasayan Wolbachia pipientis'i oldiirmek igin receteye mutlaka doksisiklin eklenmelidir. Bu
bakteriler 6liince parazitin hayati fonksiyonlari engellenmekte ayrica tireme faaliyetleri ve mikrofilaria tiretimi
de durmaktadir. Doksisikline maruz kalan mikrofilarialar 3. doneme kadar gelisebilse de ergin hale gelemezler.
Bu amagla doksisiklin 10 mg/kg dozunda giinde 2 defa olmak lizere 4 hafta siireyle uygulanmaktadir.

Tedavide protokokiinde melarsomin dihidroklorid (MDH) uygulamasindan iki ay once makrosiklik laktonlar
(ML) kullaniimaya baslanmalidir. Boylece hem yeni enfeksiyonlar dnlenir hem de duyarl larvalar &ldirilir. Bu
uygulama mikrofilaria sayisini hizla azaltmaktadir. Ancak mikrofilaria sayisi ¢ok yiiksek olan képeklerde ML
dikkatli kullanilmalidir. Bu tip hayvanlara ML uygulamadan once antihistaminikler ve kortikosteroidler veril-
melidir. Takiben MDH uygulamasi yapilmalidir. Eger uygulama dncesi tramatodol ve hidrokodon verilirse akut
miyalji engellenmis olur. MDH epaksiyal lumbar (L3-L5 arasi) kaslara derin kas i¢i uygulanmaldir. Bu ilag iki
farkli protokolle uygulanabilmektedir. iki uygulama protokoliinde MDH 2.5 mg/kg dozunda 24 saat ara ile 2
defa kullaniimaktadir. Ug uygulama protokoliinde ise MDH yine ayni dozda (2.5 mg/kg) bir uygulama, takiben
bir ay sonra 24 saat ara ile 2 defa uygulama seklinde kullanilmaktadir. MDH, 5 ayliktan biiyiik geng parazitlere
ve erginlere etkilidir. Diger taraftan sekillenen yangisal reaksiyonlari azaltmak i¢in antihistaminikler, kortikoste-
roidler ve antienflamatuarlardan da yararlanilabilmektedir.

Kalp Kurdu Hastaligi tedavisi olduk¢a zor ve zaman alicidir. Bu nedenle yil boyu yapilacak koruma her zaman
daha avantajhdir. Endemik boélgelerde yasayan hayvanlari koruma amaciyla mikrofilarialara etkili olan ML ile
aylik tedaviler yapilmahdir. Ayrica endemik bolgelere giden ya da bu bolgelerden gelen hayvanlara variglarindan
bir ay sonra baslamak lizere doniislerinden bir ay sonrasina kadar aylik ML uygulamalari yapilmalidir.
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Current Approaches to Heartworm Disease in Dogs

Prof. Dr. Bayram SENLIK

Bursa Uludag University, Faculty of Veterinary Medicine, Department of Parasitology

Increasing global warming in recent years has had significant negative effects on our world, such as drought,
climate change and floods. On the other hand, due to this global warming, ecosystems have differentiated and
the living spaces of living things have changed. With the increase in temperature, living things had to move
away from their natural habitats or found new habitats. One of the groups most affected by global warming are
vectors such as flies, mosquitoes and ticks. Accordingly, the prevalence of vector-borne diseases is increasing.

Heartworm Disease (HD) is also a vector-borne disease whose prevalence is increasing. Dirofilaria immitis, which
causes the disease, settles in the right ventricle of the heart, arteria pulmonalis and vena cava in many domestic
and wild carnivores, especially dogs and cats, as well as dingoes, wolves and foxes. Occasionally, this nematode
can also be found in the eye, peritoneal cavity and central nervous system. The vectors (intermediate hosts) of D.
immitis are mosquitoes belonging to the genera Culex, Aedes, Anopheles, Mansonia and Psorophora.

The prevalence of the disease in Turkey varies between 1% and 40% depending on the region.

When adult parasites are found in the lungs, they cause irritation, thickening and fibrosis in the intima and nar-
rowing of the vessels and thrombus formation occurs. Fragments broken off from the thrombus cause emboli
and lesions form in the parenchyma. As a result of these events, pulmonary hypertension and hypertrophic
pulmonary osteoarthropathy occur. When adult parasites are found in the vena cava, the vena cava and vena
hepatica are blocked, the blood flow of the liver is impaired, passive venous congestion, liver and heart failure
occur, and ultimately death occurs. Microfilariae can also cause blockage of blood vessels. Additionally, glo-
merulonephritis and skin lesions may occur due to antibodies developing against them.

During the course of HD, different clinical manifestations related to cutaneous, nervous, ocular, hematological
and urinary systems occur.

Microfilaria tests, antigen tests, radiography, ultrasonography, echocardiography, serological and molecular
methods can be used in the diagnosis of the disease.

Before starting treatment in HD; The animal's activity level, accompanying cardiovascular diseases, degree
of disease, parasite burden and thromboembolism risk must be evaluated. In addition, doxycycline must be
added to the prescription to kill Wolbachia pipientis, which lives symbiotically in the cells of D. immitis. When
these bacteria die, the parasite's vital functions are prevented and its reproductive activities and microfilariae
production also stop. Although microfilariae exposed to doxycycline can develop until the L, larvae, they cannot
become adults. For this purpose, doxycycline is administered at a dose of 10 mg/kg twice a day for 4 weeks.

In the treatment, macrocyclic lactones (ML) should be started to be used two months before melarsomine
dihydrochloride (MDH) application in the protocol. Thus, new infections are prevented and sensitive larvae are
killed. This practice rapidly reduces the number of microfilariae. However, ML should be used with caution in
dogs with very high microfilariae counts. Such animals should be given antihistamines and corticosteroids
before administering ML. Following this, MDH should be applied. If tramatodol and hydrocodone are given
before the application, acute myalgia will be prevented. MDH should be administered deep intramuscularly to
the epaxial lumbar (between L3-L5) muscles. This drug can be administered with two different protocols. In
two application protocols, MDH is used at a dose of 2.5 mg/kg twice with an interval of 24 hours. In the three
application protocols, MDH is used as one application at the same dose (2.5 mg/kg), followed by 2 applications
with a 24-hour interval, one month later. MDH is effective against young parasites and adults over 5 months
old. On the other hand, antihistamines, corticosteroids and anti-inflammatories can also be used to reduce
inflammatory reactions.

Treatment of Heartworm Disease is quite difficult and time consuming. For this reason, year-round protection
is always more advantageous. In order to protect animals living in endemic areas, monthly treatments should
be carried out with ML, which is effective against microfilariae. In addition, monthly ML treatments should be
applied to animals going to or coming from endemic areas, starting one month after their arrival and until one
month after their return.
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S-01 Laboratuvardan Operasyon Sonrasina Bakig, Sekiz
Olgunun Degerlendirilmesi

Hiiseyin GAKIROGLU', Mehmet Fatih BOZKURT?, Asuman Deveci OZKAN?

'Sakarya Universitesi Tip Fakiiltesi Deneysel Tip Uygulama ve Arastirma Merkezi
2Gakarya Universitesi, Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali, Sakarya
3 Afyon Kocatepe Universitesi Veteriner Fakiiltesi Patoloji Anabilim Dali

Amag: Timor olgularinin sagaltiminda temel hedeflerden bir tanesi de niikslerin 6niine gegmektir. Kedilerin asi
iliskili sarkomlarinda kemoterapi yanitinin diisiik olmasi nedeniyle cerrahi uygulamalara alternatif ve destekle-
yici ve sagaltim onerileri gereklidir.

Gere¢ ve yontem: Bu ¢alismanin materyalini asi iliskili sarkom bulgusuyla, gesitli kliniklerde operasyona ali-
nan toplamda yaslari altisi 4 ile 11 yas arasi, iki tanesi yasi bilinmeyen 8 olgu olusturdu. Olgularin tamaminda
mikroskobik ve immunhistokimyasal dogrulama yapildi. Olgularin {igii niiks nedeniyle ikinci kez operasyona
alinmisti. Olgularin {i¢ tanesine ablasyon+cerrahi+kurkumin igeren gida takviyesi uygulandi. Olgularin {i¢ ta-
nesine cerrahi+kurkumin igeren gida takviyesi kullandirildi. iki olgunun ise cerrahiyi takiben 6kseotu eksrakti
(Iscador M, ISCADOR AG, Arlesheim, iSVICRE) kullandigi bilgisi alinmis ve telefon takibi yapilmistir. Ablasyon
icin SABERWAVE ECO-200G ablasyon cihazi kullanildi.

Bulgular: Klinik olarak ablasyon yapilmis niiks bir olguda yeniden niiks zamani 45 giin olarak belirlendi. Bu
olgunun sahibi tarafindan okseotu ekstrakti kullanimi oldugu bilgisi alindi. Sagkalim siiresi 124 giin olarak
belirlendi. Niiks cerrahisinden sonra kurkumin kullandirilan bir olguda niiks siresi 90 giin, sagkalim siiresi 275
guin olarak belirlendi. Nuks olup sadece ikinci bir cerrahi alan bir diger olguda niiks siiresi 120 gilin, sagkalim
sliresi 245 giin olarak izlendi.

ilk kez cerrahi almis 6kseotu ekstrakti kullanan bir olguda niiks siiresi 100 giin, sagkalim siiresi 160 giin olarak
belirlendi. ilk kez cerrahi uygulanan ve kurkumin kullanan iig olgunun birinde niiks siiresi 1065 giin olup ikinci
cerrahi sonrasinda ilk iki ay niiks goriilmedi.

Mikrodalga ablasyon uygulanip, sonrasinda en az 90 giin kurkumin kullandirilan iki olgunun birinde 480 giin ve
190 giin boyunca niiks goriilmedi.

Sonug: incelenen olgu sayisinin azlidi ve siire nedeniyle istatistik olarak tam anlamiyla verimli olmasa da ab-
lasyon +kurkumin kullaniminin literatiirlerde belirtilen sagkalim ve niiks zamanlarinda artisa neden oldugu go-
rilmistir. Konu lizerinde daha fazla arastirmaya gereksinim vardir.
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S-01 Postoperative View from the Laboratory, Evaluation of
Eight Cases

Hiiseyin GAKIROGLU', Mehmet Fatih BOZKURT?, Asuman Deveci OZKAN®

'Sakarya Uni. Faculty of Medicine, Experimental Med. Research And Application Center Sakarya
2Department Of Pathology, Faculty Of Veterinary, Afyon Kocatepe University, Afyonkarahisar
3Sakarya Universitesi, Faculty Of Medicine, Department Of Medical Biology, Sakarya

Objective: One of the main goals in the treatment of tumor cases is to prevent recurrences. Vaccine Due to the
low response to chemotherapy in vaccine-related sarcomas in cats, alternative and supportive treatment sug-
gestions to surgical applications are necessary.

Material and method: The material of this study consisted of 8 cases, six between 4 and 11 years of age and
two of unknown age, who underwent surgery in various clinics with findings of vaccine-related sarcoma. Mi-
croscopic and immunohistochemical confirmation was performed in all cases. Three of the cases underwent
surgery for the second time due to recurrence. Three of the cases underwent ablation+surgery+curcumin-con-
taining dietary supplements. Three of the cases were given surgery+curcumin-containing dietary supplements.
Information was obtained that two of the cases used mistletoe extract (Iscador M, ISCADOR AG, Arlesheim,
SWITZERLAND) following surgery and telephone follow-up was performed. SABERWAVE ECO-200G ablation
device was used for ablation.

Findings: In a recurrent case that underwent clinical ablation, the recurrence time was determined as 45 days.
The owner of this case was informed that mistletoe extract was used. Survival time was determined as 124
days. In a case that used curcumin after recurrence surgery, recurrence time was determined as 90 days and
survival time was determined as 275 days. In another case that had recurrence and only received a second
surgery, recurrence time was observed as 120 days and survival time was observed as 245 days.

In a case that underwent surgery for the first time and used mistletoe extract, recurrence time was determined
as 100 days and survival time was determined as 160 days. In one of the three cases who underwent surgery
for the first time and used curcumin, the recurrence period was 1065 days and no recurrence was observed in
the first two months after the second surgery.

In one of the two cases who underwent microwave ablation and then used curcumin for at least 90 days, no
recurrence was observed for 480 days and 190 days.

Conclusion: Although it was not completely efficient statistically due to the small nhumber of cases and the
duration of the study, it was observed that ablation + curcumin use caused an increase in the survival and re-
currence times stated in the literature. More research is needed on the subject.

267



SOZLU SUNUMLAR - 1 KASIM, CUMA ORAL PRESENTATIONS - NOVEMBER 1st FRIDAY, 2024

S-02 Kopek Femur Basi Fizeal Kirklarinda Floroskopi
Destekli Kirschner Teli Stabilizasyonu Kolaylagstirmak
icin 3D-Baski Simulasyonunda Hastaya Ozel 3D-Baski
Cerrahi Kilavuzlarinin Degerlendirilmesi

Deveci M.Z.Y."2, Worden N.J.%, Lewis D.D2., Johnson M.D.%, Scheuermann L.M.2,
Kim S.E.2, Peterson L.C2.

'Hatay MKU Veteriner Fakiiltesi Klinik Bilimler Bol. Cerrahi A.D.
2Department of Small Animal Clinical Sciences, College of Veterinary Medicine, University of Florida,
Gainesville, FL

Sorumlu Yazar E-posta: zekideveci@gmail.com Cep Tel: 05368128294

Girig: Femur basi fizyal kirk stabilizasyonu geleneksel olarak acgik cerrahi ile yapilagelmistir. Yeni calismalar
minimal invaziv, floroskopi destekli rediiksiyon ve stabilizasyonu 6ne ¢ikarmaktadir. Sanal cerrahi planlama ve
hastaya 6zel, li¢ boyutlu (3D) baski tirlini kilavuzlarin kiigiik hayvan ortopedisinde kullanimi giderek artmakta-
dir. Bu calismanin amaci, kopek femur basi fizyal kiriklarinda floroskopi destekli olarak kilavuzsuz ve 3D baski
(3DP) hastaya 6zel kilavuz kullanilarak Kirschner teli yerlestirmenin etkinligini karsilagtirmaktir.

Gere¢ ve Yontem: Sanal cerrahi planlama; femurun lateral subtrokanterik yiizeyinden giren, femur boynun-
dan proksimal medial olarak gegerek, subkondral kemige girmeksizin femur baginin merkezine yerlestirilen {i¢
paralel sanal Kirschner teli ile yapildi. Vakalar, iskelet gelisimi ve blyime plagi kapanmasi tamamlanmamis
bes farkli képek femurunun 3DP modelleri ile hazirlandi. Hastaya 6zel kilavuzlar tasarlandi ve 3DP yapilarak
her femur modelinde optimum Kirschner teli yerlestirme iglemini kolaylastirmak igin kullanildi. D6rt 6gretim
Uyesi veteriner cerrah ve dort cerrahi asistani 3DP femur modellerinde floroskopi destekli olarak Kirschner teli
yerlesirmeyi kilavuzsuz olarak gerceklestirdi. Benzer modellerle ve hastaya 6zel 3DP kilavuzlarla Kirschner teli
yerlestirme iglemi >1 ay slire sonra tekrarlandi. Ameliyat siiresi, Kirschner tellerinin yeniden yonlendirme sayisi,
floroskopi gekim sayisi ve katilimcilarin Likert puanlari kaydedildi. Femur modellerinin islem sonrasi BT 'leri,
Kirschner teli yerlesimini 3D analizle degerlendirmek igin kullanildi.

Bulgular: Kilavuzsuz uygulamalarda floroskopi gekim sayisi daha fazlaydi (p<0.001) ve iglem siiresi daha uzun-
du (p<0.001). 3DP kilavuz uygulamalari igin ise Likert puanlari daha fazlaydi (p<0.001). Tim katihmcilar 3DP
kilavuzlarinin yararli oldugunu ve femurlarin lateral yilizey topografisine tam olarak uydugunu belirtti, ancak
dort katihmci 3DP kilavuzlarindan birinin femur lizerinde ¢ok giivenli bir sekilde yerine oturmadigini belirtti.
Tim katihmelilar kilavuzsuz uygulamalarinin kabul edilebilir sonuglandigini, ancak 3DP kilavuzlarinin prosedi-
ri kolaylastirdigini belirttiler. Kirschner teli yerlestirme islemi 3DP kilavuzlariyla daha basariliydi. Subkondral
kemik penetrasyonu komplikasyonu kilavuzsuz uygulamalar sirasinda daha sik meydana geldi (p<0.01). islem
sonrasi 3D analizler, i¢ Kirschner telinin de (femur iizerinde en proksimal, merkezi ve distal olarak yerlestirilen)
yerlestirilme noktasinin, hem 6gretim Uyesi cerrahlar hem de asistanlar igin kilavuzsuz yerlestirmeye kiyasla
3DP kilavuz uygulamalari igin sanal olarak planlanan yere daha yakin oldugunu ortaya koydu (p < 0.001).

Tartisma ve Sonug: Mevcut ¢alismada, hem yeni hem de deneyimli katilimcilar tarafindan 3DP kopek femur
modellerinde gergeklestirilen 3DP hastaya 6zel kilavuzlarla ve kilavuzlar olmadan femur basi fizyal kirik stabi-
lizasyonu icin floroskopi destekli Kirschner teli yerlestirmenin dogrulugu ve verimliligi karsilastirildi. Hipotez-
lerimizi destekleyen sonugclar elde edildi. 3DP hastaya 6zel kilavuzlarin uygulanmasi cerrahi prosediir siiresini,
zorlugunu, floroskopi ¢ekimlerinin sayisini azaltti ve hem yeni hem de deneyimli cerrahlar igin Kirschner teli
yerlestirmenin basarisini artirdi. 3DP hastaya 6zel kilavuzlar, hem yeni hem de deneyimli cerrahlar igin kilavuz-
suz yerlestirmeden daha hizli, daha basit ve daha dogru Kirschner teli yerlestirmeyle sonuglandi. Képeklerde
minimal invaziv floroskopi destekli femur basi fizyal kirik stabilizasyonunu kolaylastirmak igin 3DP hastaya
ozel kilavuzlarin basari ve faydalarini degerlendirmek icin daha fazla kadavra ve klinik ¢alisma yapilmasi ge-
rekmektedir.

Anahtar kelimeler: 3B baski, hastaya 6zel, kilavuz, femur basi, fizyal kirik
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S-02 Evaluation of 3D-Printed Patient-Spesific Guides to
Fasicilitate Fluoroscopic-Assisted Kirschner Wire
Stabilization of Simulated Capital Physeal Fractures in
3D-Printed Dog Femur Models

Deveci M.Z.Y."2, Worden N.J.%, Lewis D.D?., Johnson M.D.2, Scheuermann L.M.?,
Kim S.E.2, Peterson L.C2.

"Hatay MKU Veteriner Fakiiltesi Klinik Bilimler B6l. Cerrahi A.D.
2Department of Small Animal Clinical Sciences, College of Veterinary Medicine, University of Florida,
Gainesville, FL

Sorumlu Yazar E-posta: zekideveci@gmail.com Cep Tel: 05368128294

Introduction: Capital physeal fracture stabilization has traditionally been performed via an open approach;
however, more recent reports describe minimally invasive, fluoroscopy-assisted reduction and stabilization.
Virtual surgical planning and application of patient-specific, three-dimensional (3D) printed guides are being
utilized with increasing frequency in small animal orthopedics. The study was aimed to compare the efficien-
cy and accuracy of freehand and three-dimensionally-printed (3DP) guide-facilitated fluoroscopic-assisted
Kirschner wire placement in the femoral capitis performed by veterinary surgeons.

Materials and Methods: Virtual surgical planning was done to position three parallel, virtual Kirschner wires
inserted from the lateral subtrochanteric surface of the femur, coursing proximomedially through the femoral
neck to engage the central capitis without penetrating the subchondral bone. The specimens were replicate
3DP models of five skeletally immature dog femurs. Patient-specific guides were designed and 3DP to facil-
itate optimal Kirschner wire placement in each femoral model. Four faculty surgeons and four surgery resi-
dents performed freehand fluoroscopic-assisted wire placement in the femoral models. Wire placement was
repeated > 1 month later using the 3DP guides. Surgical time, number of times wires were redirected, number
of fluoroscopy images acquired and Likert scores from the participants were recorded. Post-procedural CTs of
the femur models were used to assess wire placement by 3D analysis.

Results: The number of fluoroscopy images was greater (p<0.001) and procedure time was longer (p<0.001) for
freehand applications, while Likert scores were greater (p<0.001) for 3DP-guide applications. All participants
stated that the 3DP guides were useful and conformed accurately to the lateral surface topography of the fe-
murs, although four participants commented that one of the 3DP guides did not securely lock into place on the
femur. All participants felt that freehand applications resulted in acceptable wire placement, but that the 3DP
guides simplified the procedure. Wire placement was more accurate with 3DP guides. Subchondral bone pen-
etration occurred more frequently during freehand applications (p<0.01). Post-procedure 3D analyses revealed
the point of insertion of all three (inserted most proximal, central, and distal on the femur) Kirschner wires was
closer to the virtually planned location for the 3DP guide applications than with freehand placement for both
faculty and residents (p < 0.001).

Discussion and Conclusion: The present study compared the accuracy and efficiency of fluoroscopic-assist-
ed Kirschner wire placement for capital physeal fracture stabilization with and without 3DP patient-specific
guides in 3DP dog femoral models, performed by both novice and experienced participants. We supported our
hypothesis, as the application of 3DP patient-specific guides reduced procedure time, difficulty of the proce-
dure, number of fluoroscopy images, and improved accuracy of Kirschner wire placement for both novice and
experienced participants. 3DP patient-specific guides resulted in faster, simpler, and more accurate Kirschner
wire placement than freehand placement for both novice and experienced surgeons. Further cadaveric and
clinical studies are warranted to evaluate the utility of 3DP patient-specific guides for facilitating minimally
invasive fluoroscopic-assisted femoral capital physeal fracture stabilization in dogs.

Keywords: 3D printing, patient-specific, guide, femoral head, physeal fracture
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P-01 Doberman Irki Bir Kopekte Perikardiyal Primer
Eftizyon Lenfomasi

Evrim EGEDEN', Sinem Yaren AKGUL?, Siimeyye TOYGA?, Biigra INAL GUNAY?,
Funda YILDIRIM?,

' Ada Veteriner Poliklinigi, 34330, Besiktas, istanbul, Tiirkiye

2[stanbul Universitesi-Cerrahpasa, Lisansiistii Egitim Enstitiisii, Veterinerlik Patolojisi Anabilim Dali, 34500,
Biiyiikgekmece, istanbul, Tiirkiye

3 Animallia Hayvan Hastanesi, 34337, Besiktas, istanbul, Tiirkiye

4[stanbul Universitesi-Cerrahpasa Veteriner Fakiiltesi, Patoloji Anabilim Dali, 34500, Biiyiikgekmece,
istanbul, Tiirkiye

Primer Eflizyon Lenfomasi (PEL), tiimdor hiicrelerinin viicut bosluklarinda neoplastik efiizyon olarak ortaya ¢i-
karken, bu bosluklari saran seréz zarlarda veya diger viicut bélgelerinde herhangi bir kitlenin saptanmadigi
nadir bir lenfoma tiirtidiir. PEL, Revize Avrupa Amerikan Lenfoma (REAL)/DSO Siniflandirmasi'nda insanlar igin
ayri bir lenfoma tiirli olarak tanimlanmasina ragmen, evcil hayvanlarin lenfoma siniflandirmasina dahil edilme-
mistir. Ancak, literatiirde kopeklerde PEL ile iligkili birka¢ olguya rastlanmistir. Bu raporun amaci, 7 yasinda,
erkek, doberman irki bir kdpekte saptanan perikardiyal primer eflizyon lenfomasi olgusunu sunmaktir.

Abdominal sislik ve tasipne bulgulari ile klinige getirilen ve gegmisinde laysmanyaz tanisi bulunan, hastanin
radyolojik ve kardiyolojik muayenesinde siddetli perikardiyal efiizyon saptandi. Hastadan perikardiyosentez
yolu ile patolojik ve mikrobiyolojik incelemeler igin ince igne aspirasyon ornekleri elde edildi.

Perikardiyal eflizyon érneginden santrifiij, yayma, havada kurutma ve May-Griinwald&Giemsa ile boyama yon-
temine gore sitolojik preparatlar hazirlandi. Histokimyasal, immunohistokimyasal boyamalar yapabilmek igin
eflizyon 6rneginden ayrica hiicre blogu hazirlandi. Parafinize hiicre bloklarindan 5 pm kalinliginda kesitler ali-
narak Hematoksilen&Eozin ile boyandi. Doku kesitleri ayrica streptavidin-biyotin peroksidaz metoduna gore,
CD3, CD4 ve CD79a antikorlariyla immunohistokimyasal olarak isaretlendi.

Perikardiyal eflizyonun mikroskobik incelemesinde ¢ok sayida, pleomorfik goriinlimde, anizositoz ve anizonik-
leoz 6zelligi gosteren, gogunlukla genis (2-2,5 eritrosit boyutunda) bazilan kiigiik (1-1,5 eritrosit boyutunda)
yuvarlak ve hiperkromatik ¢ekirdekli, belirgin ¢ekirdekgikli, bazofilik, gogunlukla dar, bazilari genis sitoplazmal,
bazi gekirdekler eksantrik yerlesimli, plazmasitoid goriiniimde, sik sik atipik mitozlar ve apoptotik figiirler iz-
lenen, lenfoid kokenli neoplastik hiicre topluluklari belirlendi. immunohistokimyasal boyamalarda neoplastik
hiicrelerde kuvvetli CD4 pozitifligi saptandi. Mikrobiyolojik ekim sonucu herhangi bir mikroorganizma geligi-
mi izlenmedi. Tedaviyi sirdiirme karari ile birlikte perikardiyektomi operasyonu planlandi. Operasyon oncesi
hem lezyon primer yerlesimini belirlemek hem de metastaz taramasi amaciyla kontrastli bilgisayarl tomografi
gorintiilemesi yapildi. Tim abdomen BT goriintiileme ile incelendiginde viseral organlarda herhangi bir neop-
lastik odak veya kitleye rastlanmadi. Toraks bolgesi taramalarinda aksiyal ve koronal kontrastli ve kontrastsiz
goriintiilemelerde masif primer eflizyon alanlar izlendi. Perikariyektomi operasyonunda elde edilen perikard
orneginin histopatolojik incelemesinde lenfoma tutulumu saptanmad..

PEL tanisi genellikle ilgili eflizyon sivisinin sitopatolojik muayenesinde neoplastik hiicrelerin saptanmasi ve
baska bir bélgede kitle bulunmamasi ile koyulur. Benzer sekilde, bu olguda da perikardiyal efilizyonda neop-
lastik, CD4 pozitif (T hiicre orijinli) hiicrelerin tespit edilmesi, radyolojik taramalarda serozalarda ve bagka bir
viseral organda tutulum olusturmamasi, insanlardaki gibi kotli prognoz ve kisa sagkalim olgunun perikardiyal
PEL tanisi ile uyumlu oldugunu gostermektedir.

Bu olgu, efiizyon etyolojisinde nadir de olsa primer eflizyon lenfoma bulunabilecegi kadar klinik ortamda elde
edilen biyopsi drneklerine uygulanabilen sitopatoloji, hiicre blogu ve immunohistokimya gibi tekniklerin ne ka-
dar onemli oldugu konusunda bir kez daha farkindalik yaratti. PEL'in glincel veteriner hekimlik kaynaklarinda
yeteri kadar yer almamasi bu olgu sunumunu degerli kilan diger bir nedendir.

Anahtar Kelimeler. Képek, primer efiizyon lenfomasi, perikariyal efiizyon, immumohistokimya
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P-01 Pericardial Primary Effusion Lymphoma in a Doberman Dog
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Primary effusion lymphoma (PEL) is a rare type of lymphoma in which tumor cells appear as neoplastic effu-
sions in body cavities without masses in the serous membranes surrounding these cavities or in other body
sites. Although PEL is defined as a separate human lymphoma in the Revised European American Lymphoma
(REAL)/WHO classification, it is not included in the pet lymphoma classification. However, a few cases of PEL in
dogs have been reported in the literature. The purpose of this report is to present a case of primary pericardial
effusion lymphoma in a 7-year-old male Doberman.

The patient was presented with abdominal distension and tachypnea and had a history of leishmaniasis. Ra-
diologic and cardiologic examination revealed severe pericardial effusion. Fine needle aspiration samples were
obtained by pericardiocentesis for pathologic and microbiologic examination.

Cytological preparations were prepared from the pericardial effusion sample by centrifugation, smear, air dry-
ing, and May-Griinwald & Giemsa staining. Cell blocks were also prepared for histochemical and immunohis-
tochemical staining. Paraffin-embedded cell blocks were cut at 5 um thickness and stained with hematoxylin
and eosin. Sections were also immunohistochemically labeled with CD3, CD4, and CD79a antibodies using the
streptavidin-biotin peroxidase method.

Microscopic examination of pericardial effusion shows multiple, pleomorphic, round, hyperchromatic nuclei,
mostly large (2-2.5 erythrocytes in size), some small (1-1. 5 erythrocytes in size), with features of anisocytosis
and anisonucleosis, neoplastic cell populations of lymphoid origin with prominent nuclei, basophilic, mostly
narrow, some with large cytoplasm, some with eccentrically located nuclei, plasmacytoid appearance, frequent
atypical mitoses and apoptotic figures were observed. Immunohistochemical staining showed strong CD4
positivity in neoplastic cells. Microbiological culture showed no growth of microorganisms. Pericardiectomy
was planned with the decision to continue treatment. Preoperatively, contrast-enhanced computed tomogra-
phy was performed to determine the lesion's primary site and screen for metastasis. A CT scan of the abdomen
revealed no neoplastic foci or masses in the visceral organs. Thoracic scans showed areas of massive primary
effusion on axial and coronal contrast-enhanced and non-contrast-enhanced images. Histopathologic exami-
nation of the pericardial specimen obtained during pericardiectomy revealed no lymphoma involvement.

The diagnosis of PEL is usually based on detecting neoplastic cells on cytopathologic examination of the effu-
sion fluid and the absence of a mass elsewhere. Similarly, in this case, the detection of neoplastic, CD4-positive
(T-cell-derived) cells in the pericardial effusion, the absence of involvement of the serosa and other visceral
organs on radiologic examination, the poor prognosis, and the short survival as in humans indicate that the
case is compatible with the diagnosis of pericardial PEL.

This case has reaffirmed the importance of cytopathology, cell block, and immunohistochemistry techniques
that can be applied to biopsy specimens obtained in the clinical setting. It has also reiterated the possibility of
primary effusion lymphoma in the etiology of effusion, although it is rare. The fact that PEL needs to be ade-
quately addressed in current veterinary resources is another reason that this case report is valuable.

Keywords: Dog, primary effusion lymphoma, pericardial effusion, immunohistochemistry
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P-02 4 Yash Pug Irki Bir Kopekte inguinal Fitigin
Ultrasonografik incelenmesi ve Operatif Sagaltimi

Burcu TOKGOZ, Nazli AYKOL, Eren USLU

Ankara Universitesi Veteriner Fakiiltesi Cerrahi Anabilim Dali, Ankara, Tiirkiye
brctkgz.06@hotmail.com 05384143879

OZET

Kopeklerde edinsel ve konjenital fitiklar siklikla gézlenmektedir. inguinal fitiklar siklikla dogmasal, gebelik, obe-
zite gibi travmatik olmayan veya travmatik nedenlerle karsimiza ¢ikmaktadir. Annulus inguinalis'de bulunan bir
defekt nedeniyle, abdominal organlar inguinal kanala fitiklasabilir. Genelde orta yash disi kopeklerde ve geng
erkek kopeklerde bildirilen inguinal fitiklara Basset, Pekinez, White Terrier irklarinda karsilasilmaktadir. Travma-
tik olmayan inguinal fitiga sahip olan hayvanlarin operatif sagaltimi ve kisirlastiriimasi énerilmektedir. inguinal
fitig1 olan hayvanlarda bu bolgede agrisiz sislikler gézlenmektedir. Eger fitik kesesi zamanla inkarsere olursa
hayvanlarda kusma, letarji, agri gibi semptomlar ortaya ¢ikmaktadir.

Gereg ve Yontem: Kisirlastirlmamis disi, kizginlik doneminde olan Pug irki kdpek yaklasik iki giindiir devam
eden kusma, istahsizlik ve halsizlik sikayetleriyle klinigimize getirilmistir. Anamnezde hastanin inguinal bélge-
sinde 2-3 cm capinda, yumusak kivaml bir sisligin uzun bir stiredir oldugu ancak kizginlk dénemiyle bu sisligin
buytidiigi ve klinik bulgularin iki glin 6nce basladigi belirtilmistir. Hastanin gebelik ya da travma ge¢misi olma-
dig1 6grenilmistir. Klinik muayenede inguinal bolgede 4-5 cm ¢apl sert kivamli, reddedilmeyen bir sislik inguinal
fitig1 ve vajinal prolapsusu oldugu goériilmiistiir. Goriintdli tani yontemi olarak ultrasonografiden yararlaniimig-
tir. Sisligin detayl incelenmesiicin lineer prob kullaniimistir. Ultrasonografik degerlendirmede hastanin inguinal
fitgr oldugu ve fitiklagsan organlarin kan akiginin canhhgr Colour Doppler kullanilarak degerlendirilmigtir. Fitik
kesesi icerisinde anekoik serbest sivi, uterus cornulari ve dalak tespit edilmistir.

Bulgular: Perioperatif donemde fitik kesesi igerisinde uterus, dalak, bagirsak ve omentum varligi dogrulanmistir.
Fitik kesesinin lenfatik ve vaskiiler obstriiksiyonu nedeniyle serosanginoz sivi ile doldugu goriilmistiir. Ayrica
inguinal fitiklarin genetik olabilecegi nedeniyle hayvan kisirlagtiriimistir.

Tartigma ve Sonug: inguinal fitiklarin degerlendirilmesinde hizli ve non-invaziv yéntem olan ultrasonografi ile
fittklasan organlarin canliligi ve aynimlari net olarak yapilabilir. Konjenital inguinal fitikh hayvanlarin Gremesi
mutlaka engellenip kisa siirede kisirlastiriimasi dnerilmektedir.
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P-02 Ultrasonographic Examination and Surgical Management
of an Inguinal Hernia in a 4-Year-0Old Pug

Burcu TOKGOZ, Nazh AYKOL, Eren USLU

Ankara University Faculty of Veterinary Medicine, Department of Surgery, Ankara, Turkey
brctkgz.06@hotmail.com 05384143879

Abstract: Acquired and congenital hernias are commonly observed in dogs. Inguinal hernias often arise due to
non-traumatic or traumatic causes such as congenital factors, pregnancy, or obesity. Defects in the annulus
inguinalis can lead to the herniation of abdominal organs into the inguinal canal. Inguinal hernias are frequently
reported in middle-aged female dogs and young male dogs, particularly in breeds like Basset Hound, Pekin-
gese, and White Terrier. Animals with non-traumatic inguinal hernias are typically advised to undergo surgical
repair and spaying. Inguinal hernias in animals present as painless swellings in the affected region. If the hernia
sac becomes incarcerated, symptoms such as vomiting, lethargy, and pain may develop.

Materials and Methods: A non-spayed female Pug in estrus was presented to our clinic with vomiting, anorexia,
and lethargy persisting for two days. Anamnesis revealed a longstanding soft swelling of 2-3 ¢cm in the ingu-
inal region, which had increased in size during estrus. There was no history of pregnancy or trauma. Physical
examination showed a firm swelling of 4-5 cm in diameter in the inguinal region, indicative of an inguinal hernia
and vaginal prolapse. Ultrasonography was used for imaging, employing a linear probe for detailed exami-
nation. Colour Doppler was utilized to assess the viability of the herniated organs. Anechoic free fluid, uterus
cornua, and spleen were detected in the hernia sac.

Findings: Perioperative examination confirmed the presence of the uterus, spleen, intestine, and omentum in
the hernia sac. The sac was filled with serosanguineous fluid due to lymphatic and vascular obstruction. Given
the potential genetic nature of inguinal hernias, the animal was spayed.

Discussion and Conclusion: Ultrasonography is an effective, non-invasive method for evaluating herniated or-
gans and their viability. Immediate spaying is recommended for animals with congenital inguinal hernias to
prevent reproduction.
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P-03 Kereviz: Fonksiyonel Bir Gidadan Cok Daha Fazlasi
Olarak Pet Hayvanlarina Faydali Olabilir
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Girig: Uzun yillardir bitkisel ilag olarak dogal bilesenleri ile kullanimi yazilan, tartisilan ve/veya uygulanan kereviz
yakin gegmiste hakettigi degere kavugsmus goziikmektedir. Kereviz igerisinde yer alan ve aromasi ile tadindan
sorumlu oldugu bilinen btilfitalid akut iskemige bagl inmesi olan hastalarda uygulanmis, damar tikanikligina
bagli inmelerde kullanimi bazi lilkelerde ruhsatli olarak onaylanmistir.

Materyal ve metot: Kereviz (Apium Graveolens Linn.); Umbelliferrae ailesine ait ticari agidan 6nemli bir tohum
baharatidir. Kerevizin bilesenleri arasinda glikozitler, steroidler ve furanokumarinler, flavonlar ve eser elementler
(sodyum, potasyum, kalsiyum ve demir) dahil olmak tizere farkh fenolik tiirleri bulunmaktadir. Kereviz tohum-
larindan elde edilen ugucu yagin ana kimyasal bilesimi; d-limonen (% 87.10), a-terpinolen (% 2.87), 2-a-pinen
(% 1.55) ve pcymen (% 1.19)'dir.

Bulgular: Etki mekanizmalarina bakildiginda 1) hepatoprotektif (parasetamole bagli ve karbon tetra kloriirle
indiiklenen karaciger hasarina karsi dnemli aktivite, hindiba ile birlikte diyetle aliminin yiiksek serum karaciger
enzim degerlerini, total kolesterold, trigliseridleri diiglirlicli etkileri, kolesterolden zengin diyetlerle beslenmede
lipid profilini iyilestirici), 2) antiinflamatuvar (apiuman, kerevizde bulunan bir pektik polisakkarit, interlokin-1p'yi
azaltir, interlokin-10 Uretimini arttinr ve antiinflamatuvar aktiviteye iligskin notrofil goclinii azaltirken, bitkisi-
nin saplari, sulu ekstraktaki polar bilesenlerin varligi nedeniyle 6nemli anti-inflamatuar aktiviteye sahiptir), 3)
antioksidan (yapraginin 1,1-difenil 2-pikrilhidrazil radikal stipiiriicli aktivitesi ile), 4) antitimoral (lenfoblastik
|6semi hiicre hatlarinda CEM-C7H2'ye kargi sitotoksisite), antidiyabetik (tohumunun sudaki ekstraktinin diya-
betik siganlara intraperitoneal uygulamasi sonucu lipit profilinde degisiklikler olugsmasi), 5) antimikrobiyal (Es-
cherichia coli'ye karsi antibakteriyel, farkl fungal etmenlere karsi anti-fungal), 6) kardiyotonik (apigenin, yiiksek
potasyum ortaminda kiimiilatif kalsiyum konsantrasyonunun neden oldugu aortik halkanin kasilmasini inhibe
eder, yine 3- biitilfitalid tirevi sinaptozomlardan kalsiyuma bagimh ve bagimsiz glutamat salinimini inhibe eder,
indiiklenebilir NOS proteininin ekspresyonunu da 6nemli 6lglide inhibe eder), 9) antiplatelet (apigenin, kollajen,
adenozin difosfat ve arasidonik asit kaynakli trombosit agregasyonunu inhibisyonu) 6zellikleri 6ne ¢ikmaktadir.

Tartigma ve Sonug: Elde edilen kiimiilatif literatiir 1s1ginda kereviz fonksiyonel gida potansiyeli ile pet hayvanla-
rinda farkl hastaliklarin sagaltiminda umut vaat edici destek saglayabilir. Neden kereviz ila¢ olmasin?

Anahtar kelimeler: Apium Graveolens Linn., biitilfitalid, kereviz.

276

POSTER SUNUMLARI POSTER PRESENTATIONS

P-03 Celery: More than just a Functional Food, It can
Benefit Pets
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Introduction: Celery, which has been written about, discussed and/or applied for many years as a herbal medi-
cine with its natural components, seems to have gained the value it deserves in the recent past. Butylphthalide,
which is found in celery and is known to be responsible for its aroma and taste, has been applied to patients
with acute ischemic stroke, and its use in strokes due to vascular occlusion has been licensed in some coun-
tries.

Material and method: Celery (Apium Graveolens Linn.); is a commercially important seed spice belonging to
the Umbelliferrae family. Among the components of celery are different phenolic species including glycosides,
steroids and furanocoumarins, flavones and trace elements (sodium, potassium, calcium and iron). The main
chemical composition of the essential oil obtained from celery seeds is; d-limonene (87.10%), a-terpinolene
(2.87%), 2-a-pinene (1.55%) and pcymen (1.19%).

Results: When looking at the mechanisms of action, 1) hepatoprotective (significant activity against paraceta-
mol-induced and carbon tetra chloride-induced liver damage, dietary intake with chicory has effects on low-
ering high serum liver enzyme values, total cholesterol, triglycerides, improving lipid profile in diets rich in
cholestero), 2) anti-inflammatory (apiuman, a pectic polysaccharide found in celery, reduces interleukin-1, in-
creases interleukin-10 production and reduces neutrophil migration related to anti-inflammatory activity, while
the stems of the plant have significant anti-inflammatory activity due to the presence of polar components in
the aqueous extrac), 3) antioxidant (with 1,1-diphenyl 2-picrylhydrazyl radical scavenging activity of its leaves),
4) antitumoral (cytotoxicity against CEM-C7H2 in lymphoblastic leukemia cell lines), antidiabetic (changes
in lipid profile as a result of intraperitoneal application of aqueous extract of its seed to diabetic rats), 5) an-
timicrobial (antibacterial against Escherichia coli, antifungal against different fungal agents), 6) cardiotonic
(apigenin reduces cumulative calcium concentration in high potassium environment, inhibits the contraction
of the aortic ring, again inhibits calcium-dependent and independent glutamate release from 3-butylphthalide
derivative synaptosomes, and significantly inhibits the expression of inducible NOS protein), 9) antiplatelet
(inhibition of apigenin, collagen, adenosine diphosphate and arachidonic acid-induced platelet aggregation)
properties stand out.

Discussion and Conclusion: In the light of the cumulative literature obtained, celery can provide promising
support in the treatment of different diseases in pet animals with its functional food potential. Why shouldn't
celery be a medicine?

Keywords: Apium Graveolens Linn., butylphthalid, celery.
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P-04 Retiform Hemanjiyoendoteliyom Benzeri Malign Kutanoz
Vaskiiler Tumorlii Bir Kopekte Kemoterapi ve Radyoterapi
ile Kombine Tedavi
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Evcil hayvanlarda malign vaskiiler tiimorler daha ¢ok i¢ organlarda tespit edilmis olmakla birlikte, malign kuta-
noz timorler arasinda %5'ten daha az bir oranda hemanjiyosarkomlar da yer almaktadir. Retiform hemanjiyo-
endotelyoma (RHE), insan patolojisinde iyi tarif edilmis diisiik dereceli bir endotelyal malignitedir. Evcil hayvan-
larin siniflandirmasinda bu tiimor yer almamakla birlikte yakin zamanda iki képekte RHE 6zelliklerini tasiyan,
malign karakterli kutan6z vaskiiler timor olgusu rapor edilmistir. Bu calismada 11 yasinda, Terrier irki, disi bir
kopekte tespit edilen kutanoz RHE olgusunun patolojik tarifi yani sira, hastanin kemoterapi ve radyoterapi ile
kombine tedavisinin sunulmasi amaclanmistir.

Sag inguinal alanda meme dokusunu da igine alan genis ¢apli, koyu renkli, yer yer iilsere ve hemorajik yapida
deri lezyonu tespit edilen hastanin ayni zamanda sag tibial bolgesinde de benzer sekilde hemoraji ve alopesiyle
seyreden lezyon varligi belirlendi. Lezyonu teshis etmek lizere doku biyopsi 6rnegi alinarak veteriner patoloji
laboratuvarina gonderildi. Formalinle tespit sonrasi doku 6rnegi rutin doku takip islemlerinden gegirilerek para-
fin bloklara gémiildii. Parafin bloklardan 3-4 pm kalinliginda kesitler alinarak Hematoksilen-Eozin ile boyandi.
Doku kesitleri ayrica streptavidin-biyotin peroksidaz metoduna gore, von Willebrand faktorii antikoruyla immu-
nohistokimyasal olarak isaretlendi.

Histopatolojik inceleme sonucunda epidermisi yiikselten, dermisi istila eden, kollajen demetlerini ayiran, deri
eklentilerini yerinden eden ve hipodermisi degistiren, sinirlari belirsiz kapsiillenmemis, agirlikla ilkel vaskdiler
kanallar seklinde organize olmus igsi hiicreli bir tiimor varligi belirlendi. Rete testise benzeyen uzun, anastomoz
yapan vaskiiler kanallarin tipik olarak “hobnail" ¢ekirdeklere sahip neoplastik endotellerle dosenmis olmasi ti-
moriin insan tibbindaki RHE histopatolojisi ile uyumlu bulundu. Morfolojik olarak vaskiiler kékenli tiimor oldugu
tespit edilen olgunun von Willebrand faktori antikoru ile de pozitif reaksiyon verdigi belirlendi ve timoriin RHE
benzeri malign kutan6z vaskiiler timor oldugu sonucuna varild.

Operasyondan 3 ay sonra, 21 giin ara ile toplam 4 doz 1 mg/kg doksorubisin ile infiizyon uygulandi. Kemote-
rapi sonrasli lezyonda belirgin regresyon izlenen olguya, yine literatiir bilgileri baz alinarak radyasyon tedavisi
ile devam edildi. BT goriintiilerinden elde edilen goriintiilerle tiimor ¢evresinden 3 cm'lik marj hedef olarak be-
lirlendi. Varian Eclipse tedavi planlama sistemi kullanilarak toplamda 5 fraksiyonda 25 Gy radyasyon tedavisi
tamamlandi. Doksorubisin ve radyasyon tedavisi sonrasi niiks oranini azaltmak ve sag kalim siiresini uzatmak
amaciyla Sorafenib 10 mg/kg/giin dozunda oral olarak metronomik kemoterapi ile devam edildi. Tedaviler son-
ras! hastada tam remisyon sagland.

Evcil hayvanlarda hemanjiosarkom vakalari genellikle i¢ organlarda izlenir, ancak dermal ve invaziv formlar na-
dirdir. Genel olarak prognoz agresiftir ve cerrahi tek bagina sagkalim igin yeterli degildir. Bu nedenle cerrahiye
ek olarak adjuvan kemoterapi onerilmekle birlikte metronomik kemoterapi, radyoterapi ve immiinoterapiyi ice-
ren tedavi modelleri halen arastiriimakta ve gelecek igin umut vaat etmektedir. Tam remisyon sagladigimiz bu
olgu sunumunun veteriner onkoloji ve radyoterapi bilimine énemli katkilar saglayacagi kanaatindeyiz. Ayrica,
kopeklerin vaskiler tiimarlerinin siniflandiriimasinda yer almayan retiform hemanjioendotelyoma (RHE) vakasi
karsilastirmali bir bakis acisiyla goézden gecirilmelidir. Bu olgu sadece veteriner onkoloji ve radyoterapi bilimine
degil ayni zamanda veteriner patoloji alanina da katki saglayarak bu arastirmanin 6nemini vurgulayacaktir.

Anahtar Kelimeler: Kopek, retiform hemanjiyoendotelyom, immunohistokimya, kemoterapi, radyoretapi.
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Although malignant vascular tumors in domestic animals have been primarily found on visceral organs, he-
mangiosarcomas are also found in less than 5% of malignant cutaneous tumors. Retiform hemangioendothe-
lioma (RHE) is a low-grade endothelial malignancy well described in human pathology. While this tumor is not
included in the classification of domestic animals, two cases of malignant cutaneous vascular tumors with
features of RHE have recently been reported in dogs. This study aims to present the pathologic description of a
case of cutaneous RHE in an 11-year-old female Terrier dog, as well as the combined treatment of the patient
with chemotherapy and radiotherapy.

Alarge, dark, ulcerated, and hemorrhagic skin lesion was found in the right inguinal region, including the mamma-
ry tissue. A similar lesion with hemorrhage and alopecia was also found on the right tibia. A tissue biopsy sample
was taken to diagnose the lesion and sent to the veterinary pathology laboratory. After formalin fixation, the tissue
sample was subjected to routine tissue processing and embedded in paraffin blocks. Sections of 3-4 pm thick-
ness were cut from the paraffin blocks and stained with hematoxylin-eosin. Tissue sections were also immu-
nohistochemically labeled with von Willebrand factor antibody using the streptavidin-biotin peroxidase method.

The histopathological examination revealed an unencapsulated spindle cell tumor with indistinct borders. It
was organized predominantly as primitive vascular ducts, which elevated the epidermis, invaded the dermis,
separated collagen bundles, displaced skin appendages, and altered the hypodermis. The long, anastomosing
vascular ducts resembling the rete testis were typically lined with neoplastic endothelium with "hobnail” nuclei,
consistent with the histopathology of RHE in human medicine. Morphologically, the tumor was found to be of
vascular origin and reacted positively with von Willebrand factor antibody. Therefore, it was concluded that the
tumor was an RHE-like malignant cutaneous vascular tumor.

Four doses of 1 mg/kg doxorubicin infusion were administered three months after the operation at 21-day
intervals. After chemotherapy, significant regression was observed in the lesion, and radiation therapy was
continued based on the literature. The images obtained from CT images determined a 3 cm margin around
the tumor as the target. The Varian Eclipse treatment planning system completed 25 Gy radiation therapy in 5
fractions. After doxorubicin and radiation therapy, metronomic chemotherapy was continued with Sorafenib 10
mg/kg/day orally to reduce the recurrence rate and prolong survival. Complete remission was achieved after
the treatments.

In domestic animals, hemangiosarcoma cases are usually found in internal organs, although dermal and in-
vasive forms are rare. In general, the prognosis is aggressive and surgery alone is not sufficient for survival.
Therefore, although adjuvant chemotherapy is recommended in addition to surgery, treatment models including
metronomic chemotherapy, radiotherapy and immunotherapy are currently being investigated and promising
for the future. We concluded that this case report, in which we achieved complete remission, will contribute sig-
nificantly to veterinary oncology and radiotherapy science. Moreover, the case of retiform hemangioendothe-
lioma (RHE), which is not included in the classification of vascular tumors of dogs, should be reviewed with a
comparative perspective. This case will not only contribute to veterinary oncology and radiotherapy science
but also to the field of veterinary pathology, emphasizing the importance of this research.

Anahtar Kelimeler: Képek, retiform hemanjiyoendotelyom, immunohistokimya, kemoterapi, radyoretapi.
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Ozet

Amag: Gegirgen bagirsak son donemde birgok arastirmacinin ilgisini gekmistir ve bu arastirma grubu bu konu
hakkinda cesitli makaleler, sunumlar ve projelerde yer almistir. Ote yandan viicut kondisyon puanlamasi (BCS)
uzun zamandir viicut yag birikimini tahmin etmek igin dolayl bir payda olarak kabul edilmektedir. Mevcut ¢a-
lismada obez kopekler arasinda BCS sistemine dayali, zonulin bazl gegirgen bagirsak paydasinin profillerinin
farkini analiz etmeyi amacladik.

Materyal ve Yontemler. 2010 Journal of the American Animal Hospital Association Viicut Kondisyon Puanlama
Sistemleri dikkate alinarak (aahanet.org/PublicDocuments/NutritionalAssessmentGuidelines.pdf adresinde
mevcuttur) tim kdpeklere 1 ila 9 puan arasinda puan verilmistir. Kaydedilen kdpeklere gore 1 puan su sekilde
kabul edilmistir: ilgili anatomik yerlere (yani kaburgalar, bel omurlari, pelvik kemikler ve tiim kemikli dokular)
yakin bir yerden, fark edilebilir viicut yagi veya gézlemlenebilir kas kiitlesi kaybi olmadan sergilendi. Ote yandan
9 puan, gogus, omurga ve kuyruk bolgelerini, izerinde birkac yag birikintisi, bel ve karin kivrimini ve boyun ve
uzuvlarda yag birikintileri ile birlikte gdzlemlenebilir abdominal siskinligini gosterdi. Kaydedilen her kopek icin
yazili sahip onayi mevcuttu.

Bulgular: Goériinliste saghkli olan 20 kopek arasinda BCS 3 (zayif) n=8 ve 4-5 (optimal) n=12 olarak gruplan-
dinildi. Ote yandan kaydedilen 40 obez képek BCS 4-5 (neredeyse optimal) n=7 ve 6 (asiri kilolu) n=33 olarak
gruplandinldi. Zonulin seviyeleri asagidaki tablo 1'de gosterilmistir.

Tartisma ve Sonug: BCS farkliliklarini ve gegirgen bagirsak ile BCS arasindaki olasi baglantiyi karsilagtirmali
olarak degerlendiren mevcut bir calisma bulunmamaktadir. Bu gcalismada, zonulin ekspresyonunun daha yiik-
sek BCS odlcegine sahip obez kopeklerde arttigini bulduk. Bu durum BCS'nin yiiksek olmasi, bagirsak gecirgen-
liginin fazla olmasi ve ilgili payda olan zonulin ekspresyonunun obez kdpeklerde yiiksek oranda iligkili ve artmis
olmasi ile agiklanabilir.

Anahtar kelimeler: Gegirgen bagirsak, kopekler, viicut kondisyon skorlamasi.

Tablo 1. Saglikl ve obez kdpeklerde zonulin seviyeleri

Calisma Goriiniiste saglhkl Obez kopekler
katilmcilarinin tanimi | (Grup I) (Grup 11)
?Z(;;?) nga‘l‘)_s BCS 4-5 (ideale |BCS 6
=8 n=12 yakin) n=7 (kilolu) n=33
Serum zonulin 0.3-1.9 0.2-2.1 2.3-11.8 4.6-20
seviyeleri mg/dl)
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Abstract

Aim: Leaky gut has now been aroused several reserachers interest within the last era, in which the present
reseracher group also involved in various articles, presentations and projects regarding this subject. On the
other hand body condition scoring (BCS) has long been recognized as an indirect denominator for estimating
the body fat accumulation. In the present study we aimed at analyzing the difference of profiles of leaky gut
denominator, zonulin based on the BCS system amomg obese dogs.

Material and Methods: Taking into account 2010 Journal of the American Animal Hospital Association Body
Condition Scoring Systems (available at aahanet.org/PublicDocuments/NutritionalAssessmentGuidelines.pdf)
all dogs were scored between 1 to 9 points of scale. To those of dogs enrolled score 1 was deemed as: rele-
vant anatomical locations (ie. ribs, lumbar vertebrae, pelvic bones and all bony tissues) exhibited from a close
location, without discernible body fat nor observable muscle mass loss. On the other hand score 9 denoted
thoracal, spinal and tail areas with several fat deposits over, waist and abdominal tuck exhibiting along with fat
deposits existed on neck and limbs accompanied by observable abdominal distention. Written owner consent
was available for every dog enrolled.

Results: Among apparently healthy 20 dogs were enrolled were grouped into BCS 3 (lean) n=8 and 4-5 (opti-
mal) n=12. On the other hand 40 obese dogs enrolled were grouped into BCS 4-5 (nearly optimal) n=7 and 6
(overweight) n=33. Zonulin levels were shown in table 1 below.

Discussion and Conclusion: There has been no available study comperatively evaluating the BCS differences
and the possible link between leaky gut and BCS. In this study we found that zonulin expression is increased
to those of obese dogs with higher BCS scale. This might be dedicated to as the BCS elevated, leaky gut and
relevant denominator zonulin expression is highly correlated and increased among obese dogs.

Key words: body condition scoring, dogs, leaky gut.

Tablo 1. Saglikli ve obez képeklerde zonulin seviyeleri

Description of study | Apparently healthy Obese dogs
participants (Group 1) (Group II)
_ BCS 4-5 (optimal) | BCS 4-5 (nearly |BCS6
BCS 3 (leam)n=8 | _,, optimal) n=7 (overweight) n=33
serum zonulinlevels 53 19 0.2-2.1 2.3-11.8 4.6-20

mg/dl)

281



POSTER SUNUMLARI POSTER PRESENTATIONS

P-06 Feline Enfeksiyoz Peritonitiste miR-31-5-P'nin Potansiyel
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Anahtar Kelimeler: FiP, miRNA, miR-31-5p, FCoV

Girig

Feline coronavirus (FCoV) enfeksiyonu Diinya genelinde prevalansi yaygin, kedileri enfekte edebilen ve pato-
tipleri bulunan bir viral hastaliktir. FCoV' un enterik formu olarak bilinen FECV, 6zellikle 16 haftaliga kadar olan
yavru kedilerde ishalle karakterize, yliksek ates, halsizlik gibi semptomlariyla bilinmektedir. FCoV' un bir diger
patotipi olan ve mortalitesi oldukga yiiksek olan FiP, FECV'in mutasyona ugramasi sonucu gelisen ve sistemik
enfeksiyonlara sebep olan bir diger hastaliktir. Konak ve patojen iliskilerinde 6zellikle COVID-19 ile ilgili ola-
rak yapilan miRNA galismalari kapsaminda 55 plazma miRNA'sinin ifade diizeylerinde degisiklik belirlenmis-
tir; miR-4742-3p, miR-31-5p ve miR-3215-3p'nin ifadesi yiksek oranda arttigi bildirilmistir'. Hasta ve saglikli
insanlar arasinda farkli ifadelerde sonug veren bu miRNA'lardan miR-31-5p kedilerde de ifade edilmektedir2.
Ancak FCoV ve FiP varliginda miR-31-5p ifadesinde degisiklik olup olmadigini ortaya koyan bir ¢calisma heniiz
yoktur.

Materyal & Metod

Galigma grubuna klinik, serum biyokimyasal, ultrasonografik ve test sonuglari ile FiP pozitif olarak kabul edilen-
ler (n=10) kedi ve herhangi bir semptom gdstermeyen ve kontrol muayenesi i¢in basvurup herhangi bir saghk
problemi bulunmayan (n=10) toplam 20 kedi olusturmustur. Hizli tani kitleri (Anigen™) ve enzyme-linked Immu-
noSorbent Assay (Biogal Galed labs.) testleri ile FCoV Ab (+) tespit edilen hastalar FiP igin klinik muayeneye tabi
tutulmus ve sonuglar kaydedilmistir. Serum Albumin/Globulin diizeyleri ve ultrasonografik muayenede bob-
reklerin medulla-korteks hattinda rim-sign ve/veya abdominal efiizyon bulgular FiP enfeksiyonunun énemli
belirtegleri oldugu icin klinik muayene parametreleri olarak kaydedildi. Daha 6nce miR-31-5p ile alakali yapilan
bir calismada tasarlanmis olan primerler kullanildi. Primerler ve baz dizileri 5'-3' su sekildeydi;

miR-31-5p F. ACACTCCAGCTGGGAGGCAAGATGCTGGC miR-31-5p R: TGGTGTCGTGGAGTCG
Bulgular

Yapilan rt-PCR analizinde, incelenen hasta 6rneklerinde miR-31-5p'nin pikleri gézlemlendi. Bu bulgu, miR-31-
5p'nin hedeflenen genetik materyalde bulundugunu ve rt-PCR analizi ile basarl bir sekilde tespit edildigini
gostermektedir.

Sonug

miR-31-5p'nin hedeflenen genetik materyalde mevcut oldugunu ve rt-PCR analizi ile basarili bir sekilde tespit
edildigini gostermektedir. Bulgular, miR-31-5p'nin FCoV ve diger patotipleri igin bir erken tani biyobelirteci ola-
rak degerlendirilmesine yonelik yapilacak galismalar igin 6n veri saglamistir.

Kaynakga

1) Farr, R., Rootes, C., Rowntree, L., Nguyen, T,, Hensen, L., & Kedzierski, L. et al. (2027). Altered microRNA expression in CO-
VID-19 patients enables identification of SARS-CoV-2 infection. PLOS Pathogens, 17(7), e1009759. 2-) Lagana, A., Dirk-
sen, W.,, Supsavhad, W., Yilmaz, A., Ozer, H., Feller, J., Vala, K., Croce, C. and Rosol, T., 2017. Discovery and characterization
of the feline miRNAome. Scientific Reports, 7(1).

3) Shen, X., Lei, J., & Du, L. (2020). miR-31-5p may enhance the efficacy of chemotherapy with Taxol and cisplatin in TNBC.
Experimental and therapeutic medicine, 19(1).
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Introduction

Feline coronavirus (FCoV) infection is a viral disease that has a worldwide prevalence, can infect cats, and has
pathotypes. FECV, known as the enteric form of FCoV, is characterized by diarrhea, high fever and weakness, es-
pecially in kittens up to 16 weeks of age. FIP, which is another pathotype of FCoV and has a very high mortality
rate, is another disease that develops as a result of mutation of FECV and causes systemic infections. Within
the scope of miRNA studies on host and pathogen relationships, especially in relation to COVID-19, changes
in the expression levels of 55 plasma miRNAs were determined; miR-4742-3p, miR-31-5p and miR-3215-3p
were reported to be highly increased'. Among these miRNAs with different expression levels between sick and
healthy humans, miR-31-5p is also expressed in cats2. However, there is not yet a study showing whether there
is a change in miR-31-5p expression in the presence of FCoV and FIP.

Material & Method

The study group consisted of a total of 20 cats (n=10) who were accepted as FCoV positive by clinical, serum
biochemical, ultrasonographic and test results and 20 cats (n=10) who did not show any symptoms and did
not have any health problems (n=10) who applied for control examination. Patients with FCoV Ab (+) detected
by rapid diagnostic kits (Anigen™) and enzyme-linked ImmunoSorbent Assay (Biogal Galed labs.) tests were
subjected to clinical examination for FIP and the results were recorded. Serum Albumin/Globulin levels and
findings of rim-sign and/or abdominal effusion in the medulla-cortex line of the kidneys on ultrasonographic
examination were recorded as clinical examination parameters since they are important markers of FIP infec-
tion. Primers designed in a previous study on miR-31-5p were used. Primers and base sequences 5'-3' were
as follows;

miR-31-5p F. ACACTCCAGCTGGGAGGCAAGATGCTGGC miR-31-5p R: TGGTGTCTCGTGGAGTCG
Findings

In the rt-PCR analysis, peaks of miR-31-5p were observed in the patient samples analyzed. This finding in-
dicates that miR-31-5p is present in the targeted genetic material and was successfully detected by rt-PCR
analysis.

Conclusion

miR-31-5p was present in the targeted genetic material and was successfully detected by rt-PCR analysis. The
findings provide preliminary data for further studies to evaluate miR-31-5p as an early diagnostic biomarker for
FCoV and its other pathotypes.

References
1) Farr, R., Rootes, C., Rowntree, L., Nguyen, T,, Hensen, L., & Kedzierski, L. et al. (2021). Altered microRNA expression in CO-
VID-19 patients enables identification of SARS-CoV-2 infection. PLOS Pathogens, 17(7), e1009759.

2) Lagana, A, Dirksen, W., Supsavhad, W., Yilmaz, A., Ozer, H., Feller, J., Vala, K., Croce, C. and Rosol, T,, 2017. Discovery and
characterization of the feline miRNAome. Scientific Reports, 7(1).

3) Shen, X,, Lei, J., & Du, L. (2020). miR-31-5p may enhance the efficacy of chemotherapy with Taxol and cisplatin in TNBC.
Experimental and therapeutic medicine, 19(1).
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