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Kedi ve Kopeklerdeki Vertebra Lezyonlarinin
Radyografik Olarak Degerlendirilmesi

Radiographic Evaluation of Vertebrae Lesions in Cats and Dogs

Serhat MESE', Muharrem EROL!

'Balikesir Universitesi, Veteriner Fakiiltesi, Cerrahi Anabilim Dali, Balikesir, Tiirkiye

oz

Amag: Bu calismanin amaci sokak hayvanlarinda karsilagilan columna vertebralis’in yapisal
bozukluklari, disk fitiklari, travmaya bagh kirik ve luksasyon ya da dejeneratif ve timoral
olusumlarinin radyografik bulgularinin degerlendirilmesidir. Gere¢ ve Yontem: Arastirmanin
materyalini Balikesir bolgesinde bulunan farkli irk, yas, cinsiyet ve kilodaki 200 sokak hayvani (kedi-
kopek) olusturdu. Cesitli nedenler ile 2019-2021 vyillari arasinda Balikesir Buylksehir Belediyesi,
Sokak Hayvanlari Gegici Bakimevi ve Rehabilitasyon Merkezi ve Balikesir Universitesi, Veteriner
Fakultesi, Hayvan Hastanesi Klinikleri'ne getirilen kedi ve kopeklerin rutin klinik, nérolojik ve
radyolojik muayeneleri gergeklestirildi. Bulgular: Radyolojik muayenede 200 hayvanin 60’inda (%30)
columna vertebralis patolojileri belirlendi. Bu hayvanlarin 21’i (%35) kedi ve 39’u (%65) képek olup,
30'u (%50) disi ve 30'u (%50) erkekti. Radyolojik degerlendirmede, kedilerde vertebral kirik (n=12,
%57), spondilozis deformans (n=3, %14) ve yabanci cisim (n=2 %10) belirlenirken; képeklerde
spondilozis deformans (n=25, %64), vertebral kirik (n=9, %24), dissemine idiopatik spinal hiperostoz
(n=5, %13), diskospondilitis (n=4, %10), vertebral subluksasyon (n=2, %5) ve neoplazi (n=1, %3)
tespit edildi. Sonug: Kedi ve kopeklerde fiziksel, norolojik ve radyolojik muayeneler ile birgok
vertebra hastaliginin tanisi konulmaktadir. Radyolojik inceleme iki boyutlu olmasina ve ileri
goruntileme tekniklerine gore dusik tanisal detay saglamasina ragmen anestezi gerektirmemesi ve
maliyetinin dusik olmasi nedeniyle yine de oncelikle tercih edilmesi gereken yardimci bir tani
yoéntemi oldugu sonucuna varilmistir.

ABSTRACT

Objective: The aim of this study is to evaluate the radiographic findings of structural disorders of
the columna vertebralis, disc herniations, fractures and luxations due to trauma, or degenerative
and tumoral formations encountered in street animals. Materials and Methods: In this study, 200
stray animals (cats and dogs) of diverse breeds, ages, genders and weights were studied in the
Balikesir region. Routine clinical, neurological and radiological examinations of cats and dogs
transferred to Balikesir Metropolitan Municipality, Street Animals Temporary Care Home and
Rehabilitation Center and Balikesir University, Faculty of Veterinary Medicine Animal Hospital
Clinics between 2019-2021 for various reasons were conducted. Results: In the radiological
examination, columna vertebralis pathologies were detected in 60 of 200 animals (30%). 21 (35%)
of these animals were cats and 39 (65%) were dogs, 30 (50%) were female and 30 (50%) were male.
In radiological evaluation, vertebral fracture (n=12, 57%), spondylosis deformance (n=3, 14%) and
foreign body (n=2, 10%) were detected in cats; spondylosis deformans (n=25, 64%), vertebral
fracture (n=9, 24%), disseminated idiopathic spinal hyperostosis (n=5, 13%), discospondylitis (n=4,
10%), vertebral subluxation (n =2, 5%) and neoplasia (n=1, 3%) were detected in dogs. Conclusion:
A number of vertebral diseases in cats and dogs are diagnosed through physical, neurological and
radiological examinations. It was concluded that although radiological examination is two-
dimensional and provides lower diagnostic detail compared to advanced imaging techniques, it
could still be defined as an auxiliary diagnostic method which should be preferred since it does not
require anesthesia and is inexpensive.

GiRIS

Kedi ve kopeklerde, columna vertebralis'in kirik, luksasyon ve subluksasyonlari
sik gorilen lezyonlardir ve ¢ogunlukla medulla spinalis yaralanmalari ile birlikte
sekillenirler. Trafik kazalan, ategsli silah yaralanmalari, kapi araligina sikisma ve
ylksekten diisme gibi cesitli etiyolojilerin neden oldugu columna vertebralis ve
medulla spinalis yaralanmalari, lezyon lokalizasyonuna bagh olarak degisik
norolojik semptomlara yol acarlar. Columna vertebralis'te atlantooksipital,
servikotorakal, torakolumbal ve lumbosakral gibi hareketli vertebral segmentler
travmalara karsi predispoze bolgelerdir. Torakal vertebralar ise columna
vertebralis'in en stabil bolumudiir."
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Spinal travma, medulla spinalis’te internal veya
eksternal olusan primer ya da sekonder nedenlerle
olusmus kompleks bir bozukluk olup motor ve
duyusal kayiplara yol acgarak yiksek morbidite ve
mortalite ile seyreder.2 Travma sonucu gelisen

vertebra kingi, ¢ikik, subluksasyon ve disk
herniasyonlari dolayli olarak medulla spinalis’te
hasara yol agar. Bu hastalarda travmatik sok,

pulmoner ve plevral lezyonlar, hernia diyaframatika,
travmatik  kardiyomyopati ve {riner sistem
bozukluklari da beraberinde oIU§abi|ir.1

Columna vertebralis ve medulla spinalis lezyonlarinin
tanisinda, norolojik muayene, beyin omurilik sivi
analizi, radyografi, miyelografi, bilgisayarli tomografi
(BT) ve manyetik rezonans gorintiileme (MRG) gibi
tekniklerden yararlanlllr.z'3 Spinal travmalarda tedavi
medikal ve operatif olarak gergeklestirilir. Operatif
tedavi olarak dekompresyon veya stabilizasyon
uygulamalarindan olumlu sonuglar alinmaktadir.
Sunulan  ¢alismada, Balikesir ilindeki  sokak
hayvanlarinda (kedi ve kopek) direkt radyografi ile
vertebra lezyonlarinin tanisal yonden
degerlendirilerek elde edilen verilerin saha pratiginde
columna vertebralis patolojilerinde uygulanmasi
diisinilen tedavi yontemlerinin planlanmasina katki
saglayacagi distinlilmastir.

GEREC ve YONTEM

Bu calisma Balikesir Universitesi Hayvan Deneyleri
Yerel Etik Kurul onayi alinarak yapilmistir (Karar no:
2020/1-10).

Calismanin materyalini Balikesir bélgesinde bulunan
farkli irk, yas, cinsiyet ve kilodaki 200 sokak hayvani
(kedi-kopek) olusturdu. Cesitli nedenler ile Balikesir
Bliylksehir Belediyesi, Sokak Hayvanlari Gegici
Bakimevi ve Rehabilitasyon Merkezi ve Balikesir
Universitesi, Veteriner Fakiiltesi, Hayvan Hastanesi
Klinikleri'ne 2019-2021 tarihleri arasinda getirilen
kedi ve kopekler olusturdu.

Klinik muayeneleri esnasinda hayvanlarin eskal (tir,
irk, yas ve cinsiyet) ve varsa anamnez bilgileri
(etiyoloji, stire, hastalik seyri vb.) kayit altina alindi.
Genel muayene bulgularina gore 6zellikle akut travma
olgularinda hayati tehlikeye sahip patolojilerin
(solunum yollarinin  obstriiksiyonunda hava yolu
acikhginin ve solunumun saglanmasi, hipovolemik
sok, hipoksi, olasi travmatik beyin hasari vb.)
onlenmesi amaciyla medikal tedavi (iv. sivi inflizyonu,
maske ile O, terapisi, antibiyoterapi, analjezik ilag
uygulamalari vb.) daha 6nce belirtildigi gibi yaplldl.4
Hasta stabil hale geldikten sonra noérolojik ve
radyolojik muayeneler gergeklestirildi.

Klinik muayene ile travmaya maruz kalan vertebra
alani belirlendi. Medulla spinalis’te travma siiphesi
olan hastalarda diger patolojilerin varhigi da goz
éninde  bulunduruldu.’ Norolojik  patolojiden
siphelenilen tim hastalarda inspeksiyon ve
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palpasyon sonrasi postural reaksiyonlar, spinal
refleksler, cranial ve sensorik sinir cevaplar da
muayene edildi.*

Klinik ve norolojik muayeneler sonucunda medulla
spinalis ya da columna vertebralis patolojilerinden
siphelenilen hayvanlarda columna vertebralisin
latero-lateral (LL) ve ventro-dorsal (VD) pozisyonlarda
direkt radyografileri alind1.

BULGULAR

Radyolojik  muayene  sonucuda 200 sokak
hayvanindan 60’iInda (%30) columna vertebralis
patolojilerine rastlanildi. Bu hayvanlardan 21’i (%35)
kedi, 39’u (%65) kopekti. Calismaya dahil edilen
hayvanlardan 30’u (%50) disi ve 30'u (%50) erkekti
(Tablo 1).

Radyolojik muayene sonucunda columna vertebralis
patolojisine sahip hayvanlarda patoloji lokalizasyonu;
36 (%60) olguda lumbal, 27 (%45) olguda torakal 12
(%20) olguda sakral, 7 (%12) olguda koksigeal
bolgedeydi. Servikal bolgede ise sadece 1 (%2) olguda
lezyon ile karsildi. Bazi  olgularda patoloji
lokalizasyonlari birden fazla bolgede gozlendi. Turlere
ait lezyon lokalizasyonu Tablo 2’de verilmektedir.
Radyolojik olarak, 28 (%47) olguda spondilozis
deformans, 20 (%34) olguda vertebral kirik, 3 (%5)
olguda vertebral subluksasyon, 3 (%5) olguda
diskospondilitis, 2 (%3) olguda neoplazi; 1 (%3) olguda
hemivertebra, 3 (%5) olguda yabanci cisim, 2 (%3)
olguda vertebral ankiloz, 2 (%3) olguda intervertebral
disk ve 5 (%13) olguda disemine idiyopatik spinal
hiperostoz patolojileri belirlendi.

Tirlere gore radyolojik bulgular degerlendirildiginde;
kedilerde vertebral kirik (n=12, %57), spondilozis
deformans (n=3, %14) ve yabanci cisim (n=2, %10)
(Sekil 1) patolojileri  tespit edildi. Lezyon
lokalizasyonlari lumbal (n=9, %30), torakal (n=7, %23)
ve koksigeal (n=4, %13) bolgeler olarak belirlendi.
Kopeklerde ise siklikla spondilozis deformans (n=25,
%64) (Sekil 2), vertebral kirik (n=9, %24), disemine
idiyopatik spinal hiperostoz (n=5, %13) (Sekil 2),
diskospondilitis (n=4, %10) (Sekil 3), vertebral
subluksasyon (n=2, %5) ve neoplazi (n=1, %3) (Sekil 4)
patolojileri saptandi. Lezyon lokalizasyonlari ise
lumbal (n=25, %84), torakal (n=20, %67) ve sakral
(n=9, %30) bolgelerdeydi (Tablo 3).

Sekil 1. Bir kedide T1,.13 vertebralar diizeyinde yabanci cisim
(havali tifek mermisi) olgusuna ait radyografik goruntd,
lateral pozisyon (A), ventrodorsal pozisyon (B).
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Tablo 1. Degerlendirilmeye alinan hayvanlara ait esgal bilgileri ve lezyon lokalizasyonu.

Olgu Tiir Yas Cinsiyet Lezyon Lezyon Lokalizasyonu

1 Kopek 4yas Disi SD T3-4

2 Képek 7yas Erkek SD / IVD Opasite Artisi L2-S1/L2-4

3 Kopek day Disi Hemivertebra L3

4 Kedi 3yas Erkek Yabanci Cisim T12-13

5 Kopek 10yas Erkek SD T4-5,T12-13, L1-2
6 Kedi 2yas Disi Kirik Coc

7 Kopek 7yas Erkek DS/SD T12-13 /T9-10, T13-L1
8 Kedi 6ay Disi Kirik T12

9 Kopek 8yas Erkek SD T10-S1

10 Kedi lyas Erkek Yabanci Cisim L5

11 Kopek 2ay Disi Kirik L6

12 Kedi lyas Disi Subluksasyon Coc7

13 Képek dyas Erkek Neoplazi L2

14 Kedi lyas Erkek Kirik S1-Cocl

15 Kopek 6ay Erkek Kirik T10

16 Koépek 10yas Erkek SD L7-S1

17 Kopek 6ay Erkek Kirik L6

18 Kopek 7yas Disi SD T5-6, T13-L2, L6-7
19 Kopek 6yas Disi Kirik T11
20 Koépek 4yas Disi Subluksasyon L4-5

21 Kedi 7ay Disi Kirik L2
22 Kedi 3ay Disi Kirik L4

23 Kedi 3yas Erkek Kirik Sac
24 Kopek 7 Yas Disi SD/DS T11-L1, L2-S1, Cocl1-3 / T12-L1
25 Kopek 3yas Erkek Neoplazi L2
26 Kedi 2yas Disi Kirik L2

27 Kopek 8yas Disi SD T10-11
28 Kopek 3yas Disi SD T3-5

29 Kopek 10yas Disi SD T9-10, L1-5
30 Kopek 6ay Disi Kirik L5

31 Kopek 2yas Disi Kirik S1-Cocl
32 Kopek 7yas Disi SD L4-5, L6-7

33 Kopek 9yas Disi SD T3-9, L1-3
34 Kopek 8yas Erkek SD L1-2, L6-7

35 Képek 7yas Erkek SD L2-4
36 Kopek 11yas Disi SD / DS L2-5/T13-L2
37 Kedi 10ay Erkek Kirik S1-Cocl
38 Kopek 14yas Erkek SD T3-6

39 Képek dyas Erkek Subluksasyon T11-12
40 Kedi 2yas Erkek DS T12-13
41 Kedi 5ay Disi Kirik T12
42 Kedi 7ay Erkek Kirik L6
43 Kedi lyas Erkek Kirik L6
44 Kopek 10yas Disi SD L4-6, L7-S1, Coc-2-5
45 Kedi 9yas Erkek Ankiloz L1-2
46 Kopek 9yas Erkek SD T4-7
47 Kopek Syas Disi SD L7-S1
48 Kopek 12yas Disi SD T1-13
49 Kopek Syas Disi SD T10-11, L1-2, L6-S1
50 Kedi 3ay Disi Kirik L5

51 Kedi lyas Erkek iVD Opasite Artigi L2-3

52 Kedi 9yas Erkek SD T11-13

53 Kopek 2yas Erkek Kirik S1

54 Kopek 2yas Erkek DS T12-13

55 Kopek Syas Disi SD L5-7

56 Kopek 4yas Disi iVD Opasite Artigi / Kirtk T13-12 /L7

57 Kedi 10yas Disi SD C6-T9

58 Kedi 6yas Erkek SD T12-13

59 Kopek 2yas Erkek SD / Yabanci Cisim T4-5,T9-11/T10
60 Kopek Syas Erkek SD L1-7

SD: Spondilozis deformans, DS: Diskospondilozis, iVD: intervertebral disk, C: Servikal, T: Torakal, L: Lumbal, S: Sakral, Coc: Koksigeal
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Tablo 2. Columna vertebralis patolojilerinin tiirlere
gore lokalizasyonlari.

Kedi Kopek
(n) (%) (n) (%)
Servikal 1 %5 - -
Torakal 7 %3 20 %51
Lumbal 9 %43 25 %64
Sacral 3 %14 9 %23
Koksigeal 4 %19 3 %8

Sekil 2. Bir kopekte yaygin spondilozis deformans (kirmizi
ok) ve idiyopatik spinal hiperostoz (siyah ok) olgusu.

Sekil 3. Bir kopekte Ti,13 diizeyinde diskospondilitis (ok
basi) ile To.10, T13-Ly Ve L,.3 diizeyinde spondilozis deformans
olgusu (ok).

Sekil 4. Bir kopekte L,’de vertebral neoplazi olgusu (kirmizi
ok).

TARTISMA

Veteriner ve beseri hekimlikte vertebral lezyonlar ile
siklikla  karsilasilir.  Etiyolojisini ara¢ carpmalari,
ylksekten disme, isirik ve atesli silah yaralanmalari
gibi travmatik nedenler ile spondilozis deformans,
disemine idiyopatik spinal hiperostoz,
diskospondilozis, intervertebral disk  hastaligl,
lumbosakral stenozis gibi dejeneratif bozukluklar
olu§turur.1’5'7 Kedi ve kopeklerde belirlenen lezyon
lokalizasyonu c¢ogunlukla torakolumbal vertebral
segmenttedir.1 Tanida, norolojik muayene, beyin
omurilik sivi analizi, radyografi, miyelografi, BT ve
MRG kullanilir.”?

Direkt radyografi ile dogmasal anomaliler, vertebral
luksasyon ve kiriklar, diskospodilitis, neoplaziler,
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vertebral osteomiyelitis ve fitiklasmig kalsifiye olmusg
diskler gorintilenir ancak dogrudan medulla spinalis
goriantilenemez. Ayrica emboli, fibrokartilaginoz,
medulla spinalis veya meninkslerdeki neoplaziler,
wobbler sendromu, intervertebral disk ekstriizyonu,
cauda equina sendromu gibi spinal hasarlarda
miyelografi, BT veya MRG gibi diger goriintileme

teknikleri gerekmektedir.z"8 Sunulan  ¢alismada
incelenen hayvanlarda radyolojik olarak %47
spondilozis deformans, %34 vertebral kirk, %13

dissemine idiopatik spinal hiperostoz, %5 vertebral
subluksasyon, %5 diskospondilitis, %5 yabanci cisim,
%3 neoplazi, %3 hemivertebra, %3 vertebral ankiloz
ve % 3 intervertebral disk hastaligi belirlendi.
Diskospondilozis, cogunlukla lumbosakral,
torakolumbal, Ts ve Cq.; vertebra segmentlerinde yer
alan® vertebral blylime plaklarinda giderek odaklasan
osteolitik degisimler ve intervertebral aralikta
daralma seklinde gozlenir."® Sunulan galismada tiim
olgular T;-13 torakal vertebralarda belirlendi. Képek
irklarinda diskospondilozis prevalansini ve
predispozisyonunu belirlemeye yonelik yapilan bir
calismada ise torakal ve lumbosakral segmentlerde
yiiksek prevalansta diskospondilozis bildiriimektedir."*
Hareket sirasinda lumbosakral bolgede aralikli venéz
tikaniklik veya kan akiminin durmasinin fokal ug plak
nekrozuna ve bakteriyeminin fokal kolonizasyona yol
acabilecegi varsayilir. Bu durum sonucunda gelisen
diskospondilozis olgularinin tanisi ise erken dénemde
BT veya MRG ile konulabilir.”> Sunulan ¢alismada
olgularin sadece radyolojik muayenesi yapildi ve
erken donem ug plak nekrozlarina rastlanilamadi.
Diskospondilozisli  kopeklerde signalment, klinik
bulgular ve tedavinin belirlenmesi amaciyla yapilan
bir calismada diskospondilozis prevalansi %0,2 olarak
bildirilirken™ baska bir calismada ise %3,4 olarak
belirtilmektedir."* Sunulan calismada kopeklerde %10
(n=4) ve kedilerde ise %5 (n=1) olarak kaydedildi.
Diger cahsmalar ile karsilastirldiginda
diskospondilitisin daha yiiksek olmasinin nedeni
calisma popilasyonlarinin blyuklGgl ile
iliskilendirildi.

Buyuk irk kopeklerde diskospondilozis prevalansinin
ylksek oldugu ve ozellikle labrador retriever cinsi
kopeklerin yiksek risk grubu arasinda yer aldigi
bilinmektedir.*%**13 Ayrica, etkilenen kopeklerde
ortalama yasin 5 oldugu bildiriimektedir.*>* Sunulan
calismada diskospondilozis goézlenen kopeklerin
blyuk irk olmalari ve ortalama yasin 7 olmasi diger
calismalar ile benzerlik gdstermektedir.

Daha onceki calismalarda diskospondilozis olgularinda
cinsiyetin de 6nemli ve erkek hayvanlarda daha fazla
gozlendigi vurgulanmaktadlr.lz'14 Sunulan c¢alismada
ise diskospondilozis olgular esit sayida disi ve erkek
kopekte gozlendi. Bu durum, galisma popiilasyonunun
diskospondilozis olgularinda epidemiyolojik yonden
inceleme igin yetersiz kaldigini gdstermektedir.
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Tablo 3. Travmatik ve gelisimsel columna vertebralis patolojilerinin tiirlere gore lokalizasyonlari.

Kedi (n) Kopek (n)
C T L S Coc C T L S Coc
VK - 2 6 3 - 3 5 2 1
Travmatik
patolojiler Yc - 2 - - - - - 1 - -
VS - - - - 1 - 1 1 -
SD 1 3 - - - - 14 | 19 7 2
Gelisimsel DISH - . - - - - . 4 - -
patoslojiler DS = ! - = = = 4 - = =
IVDH - - 1 - - - 1 2 - -
Neoplazi - - - - - - - 1 - -

VK: Vertebral kirik, YC: Yabanci cisim, VS: Vertebral subluksasyon, SD:
disk hastaligl, C:

DS: Diskospondilozis, iVDH: intervertebral

Spondilozis deformans, cogunlukla kopek, domuz ve
bogalarda sekillenen; korpus vertebralarin lateral ve
ventral yuzlerinde proliferatif kemik Gremeleri ile
karakterize dejeneratif bir durumdur. Genellikle
columna vertebralisin kaudal torakal ve lumbal
bolgeleri ile lumbo-sakral aralikta gézlenir."> Sunulan

cahismada 3 kedi ve 25 kopekte spondilozis
deformans belirlendi. Kedilerde spondilozis
deformans prevalansinin degerlendirildigi

calismalarda genellikle hafif seyirli oldugu ancak yas
ilerledikce tim derecelerde prevalansinin arttigi

bildirilir."*"” Sunulan calismada incelenen kediler
ortalama 8 yasindaydi.
Spondilozis deformans kedilerde siklikla kaudal

torakal, kranial lumbal ve lumbo-sakral bolgelerde
géizlenirken;18 servikal vertebralarda ise daha
seyrektir.lg'20 Sunulan c¢alismada servikal (n=1) ve
kaudal torakal (n=2) bolgelerde spondilozis
deformans gozlenirken lumbal bolgede belirlenmedi.
Bu durum, irksal farklilik ile iliskilendirildi. Sunulan
calismada genellikle melez irklarin olmasi ve sahipsiz
olmalari nedeniyle istatistiksel bir analiz yapilamadi.
Ayrica, onceki calismalarda her ne kadar siddetli
spondilozis deformans olgularinin  lumbo-sakral
bolgede rastlanildigini bildirse de,*”*** sunulan
¢alismada sadece bir kedide Cg-Tg arasinda tespit

edildi. Bu durum, siddetli spondilozis deformans
olgularinin bakimevine ulastirilamaladigini
disundirdi.

Kopeklerde spondilozis deformans  columna
vertebralis lizerinde en sik kasilasilan patoloji olup
yapilan bir g¢alismada insidansi %75 olarak

bildiriimektedir.® Sunulan calismada da spondilozis
deformans %64 (n=25) oraninda en ¢ok gobzlenen
patolojiydi. Yapilan galismalarda Tq.19, T13-Ly, Lo ve
T11-S1 segmentlerinde gozlendigi
belirtilmektedir."*******  Sunulan ¢alismada %36
torakal ve %49 lumbal bdlgede rastlaniimasi diger
calismalar ile benzerlik gostermektedir. Spondilozis

deformans ile intervertebral disk hastaliginin
iliskisinin arastirlldigi  bir ¢alismada radyografik
incelemelerde  spondilozis deformans  bulunan

vertebral segmentlerde tip | disk herniasyonundan
etkilenen bolgelerin tahmin edilmesi yoninden klinik
olarak 6nemli olmadigi belirtiimektedir.”® Sunulan

Spondilozis deformans, DISH: Disemine idiyopatik spinal hiperostoz,
Servikal, T: Torakal, L: Lumbal, S: Sakral, Coc: Koksigeal

calismada intervertebral disk hastaliginin teshisinde
sadece radyografik muayenenin yetersiz kalmasi ve
lokalizasyonun tam olarak belirlenemesi nedeniyle
sadece bolgesel bulgular ele alindi. Spondilozis
deformans olgularina melez irk kdpeklerde de siklikla
gozlendigi bildiriimektedir.”> Baska bir alismada ise
spondilozis deformansin genetik olabilecegi
belirtilmektedir.> Sunulan ¢alismada tim koépeklerin
irki melezdi. Spondilozis deformans prevalansinin ve
derecesinin yasla birlikte arttigi bilinmektedir.'®*>
Sunulan galismada en geng kdpek yaklasik 2, en yasl
kopek ise yaklasik 14 yagindaydi. Cinsiyet dagilimlari
degerlendirildiginde disilerin erkeklerden daha sik
etkilendigini bildirilir.> Sunulan calismada da literatir
ile benzer bulgular elde edildi.

Vertebral kirik ve luksasyon, hayvanlarda norolojik
hasarin baslica nedeni olup yaygin olarak travmalar
sonucu medulla spinalis disfonksiyonuna isaret eden
norolojik defisitlere sahip hayvanlarin  %6’sinda
g('jzlenir.ze'27 Sunulan calismada  kirik/luksasyon
olgularina 13 kedi ve 10 kopek olmak tizere toplam 23
hayvanda rastlanildi. Bu hayvanlarda cinsiyet
dagihmlari 13 erkek ve 10 disi olup vyapilan
calismalarda gozlenen cinsiyet dagilimlan ile
benzerdi.”** Ayrica, kedilerde daha sik karsilagiimasi
yine sunulan calisma ile benzerlik gosterdi. Sunulan
calismada kirik/luksasyon olgularina sahip hayvanlar
degerlendirildiginde ¢ogunlukla geng hayvanlarin (<12
ay) etkilendigi gorilmektedir. Bu etkilenim kedilerde
10/15 (%67) ve kopeklerde 4/12 (%33) olarak dagihm
gosterdi. Ozellikle geng kedilerde bu tiir travmatik
patolojilere rastlaniimasi literatiir verisi ile benzerlik
gt’)stermektedir.28 Bu durum, daha deneyimsiz ve
merakli olan kedilerin disarida ¢ok fazla tehdit ile karsi
karslya kalmasi ve bu nedenle travmatik patolojilere
daha sik maruz kalmasiyla agiklanabilir. Yine ayni
durum, disarida serbest yasayan kopekler igin de
kabul edilebilmektedir.

Vertebral kirik/luksasyonlar genellikle vertebral
kolonun stabil ve daha hareketli kisimlari arasindaki
bolgelerde, kafatasina, toraksa ve pelvise yakin
yerlerde meydana gelir.go’31 Sunulan ¢alismada
kopeklerde vertebral kirik/luksasyonlar c¢ogunlukla
lumbal (n=5 %13) ve torakal (n=3 %8) bodlgede
karsilasildi. Bu durum, calisma popililasyonundaki
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hayvanlarin maruz kaldigi travma sekli, siddeti ve yas
ile ilgili farklilklardan kaynaklandigi seklinde
yorumlandi. Kedilerde vertebral kirik/luksasyonlara
genellikle S;-Coc; arasinda rastlanilir.*® Ancak sunulan
calismada vertebral kirik/luksasyonlar lumbal (n=6
%29) ve sacral-koksigeal (n=6 %29) bolgelerdeydi. Bu
durum, ozellikle kedilerde hayvan saldirilarinin daha
sik sekillenmesi ile agiklanabilmekte ve sacral-
koksigeal kiriklara ise yliksekten disme ve trafik
kazasi gibi kalgcanin travmaya maruz kaldigi
durumlarda rastlanalabilecegini dislindirmektedir.
Sunulan c¢alismada kedi ve kopeklerde servikal
bolgede herhangi bir kirik/luksasyon olgusuna
rastlaniimadi. Bu durum birgok calisma ile benzerlik
gé’>sterdi.3°’32 Onceki calismalarda kedi ve kdpeklerde
sakrum kirigr insidansinin %2-23 arasinda oldugu
bildirilir. Sunulan c¢alismada 6nceki c¢alismalar ile
benzer bicimde 3 kedi (%14) ve 2 kopekte (%5)
sakrum kirigi saptandi. Birgok calismada kopeklerde
subluksasyon olgularinin kedilere kiyasla daha fazla
oldugu bildirilir.**** Sunulan calismada 1 kedi (%5) ve
2 kopekte (%6) subluksasyon belirlendi. Kedilerde az
rastlanilan  subluksasyon  olgularinda  travma
siddetinin olduk¢a 6nemli bir yere sahip oldugu
duastindlir.  Ayrica sunulan ¢alismada rastlanan
subluksasyon olgusuna sahip bir kedide, koksigeal
vertebranin subluksasyonu bu durumu agiklamakta ve
kuyruk bolgesine alinan olasi hafif bir travma
nedeniyle olustugu dlstnilmektedir. Kopeklerdeki
subluksasyon olgularinda ise her ne kadar travma

siddeti ©6nemli olsa da ozellikle biyik irklarda
subluksasyonun torakal ve Iumbal bdlgelerde
belirlenmesi, anatomik 6&zelliklerin  farkhligi  ve

vertebral kemiklerin dayanikhhgi ile iliskilendirilerek
daha fazla subluksasyon olgularina rastlanildig
sonucuna varildi.

SONUC
Radyografi; kolay, ucuz ve ulasilabilirdir. Ancak X
isinlarinin zararli etkilerine yénelik koruyucu énlemler
alinmalidir. Hekim tarafindan iyi bir klinik ve norolojik
muayene sonrasl gerceklestirilen radyolojik
degerlendirmenin birgok hastaligin tani, yardimci tani
ve prognozunun belirlenmesinde etkin rol oynadig
goriilmektedir. ileri gériintiileme teknikleri ile
karsilastinldiginda, iki boyutlu ve distk kaliteli
gorintiler elde edilmesine ragmen; teshisteki basar
orani, c¢ogunlukla sedasyon vya da anestezi
gerektirmemesi ve distk maliyetli olmasi sebebiyle
radyografinin vazgecilemeyen vyardimci tani ve
muayene yontemi oldugu sonucuna ulasildi.
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0oz

Olilerle galisin ama yasayanlar icin calisin. Oliim sonrasi muayene terimi, éliimden sonra ceset
lzerinde yasal dayanaklara bagh kalinarak yapilan her tirlG uygulamalarin tamamidir. Otopsi
genellikle 6lim sonrasi muayne ile esanlamli olarak kabul edilir, ancak yalnizca otopsi prosediiriin
amacina dogru sekilde uyar: klinik belirti ve semptomlar gibi hastalik gostergelerine glivenmek
yerine vicudu inceler ve dogrudan goézlemler. Balik otopsisi, 6lim nedenini belirlemek igin 61U bir
hayvanin vicudunun kapsamli bir sekilde incelenmesi ve pargalara ayrilmasidir. Birkag gozlem
dikkate alinarak bir sonuca varilabilir. Otopsi balik tibbinin en 6nemli pargasidir. Otopsi (patolojik
anatomi, 6lim sonrasi muayene, obdiksiyon, nekropsi veya otopsi), 6lim nedenini, modunu ve
seklini belirlemek, herhangi bir hastalik veya yaralanmayi degerlendirmek igin 6len bir baligin
diseksiyon yoluyla kapsamli bir sekilde incelenmesini iceren cerrahi bir prosedirdir. Otopsiler
genellikle uzman bir doktor tarafindan yiiriitilir. ic kanama belirtilerine &zellikle viicut hiicrelerinde
serbest kan, hasarli damarlar veya kanayan organlar olup olmadigina bakilir. Timérler, kan pihtilari,
tikali kanal ve damarlar, yirtilmis veya delinmis organlar ve etkileri de arastirilmasi gereken diger
konulardir. Ani Oliim (SD) kurbanlarinda otopside, arter, sistem, kapak ve kalp hastaliklarindan
olusan gesitli suglular belirlenebilir. Bununla birlikte, 6zellikle ¢ok az sayida vakada (mors sinis
materia veya agiklanamayan SD olarak adlandirilan) ve kalitsal iyon kanali hastaliklarinda (QT
sendromlari ve ventrikiler tasikardi) s6z konusudur. Bu kanalopatiler, iyon kanallarinin proteinlerini
kodlayan genlerin veya hicre igi kalsiyum salinimini diizenleyen reseptérlerin kusurlu olmasindan
kaynaklanmaktadir. Molekiler otopsi, yapisal olarak kalp olusturma ve molekiler biyoloji ve
genetigin kullanilmasi gibi "sessiz" otopsinin bulmacasini ¢ézme konusunda hala 6ncl teghis
aracidir. Bu derlemenin amaci balik o6limlerindeki supheleri agiklamak ve otopsi kavramini
aciklayarak cevap aramaktir. Bu derleme literattirinde, molekiiler otopsinin ve otopsinin 6nemli bir
prosedir olarak kaldigi, tibbi bilgiyi ilerletme ve klinik uygulamayi iyilestirme potansiyeline sahip
oldugu ileri stirilmektedir.

ABSTRACT

Work with the dead but work for the living. Term post-mortem examination could be applied to any
examination of body after death, adhering to legal bases. Autopsy is commonly regarded as
synonyms for post-mortem examination, but only autopsy correctly matches the aim of procedure:
to study and directly observe body rather than rely on indicators of disease, such as clinical signs
and symptoms. Fish autopsy is a thorough examination and dissection of a dead animal’s body to
determine the cause of death. A conclusion can be reached after considering several observations.
Autopsy is the most essential piece at fish medicine. An autopsy (pathological anatomy, post-
mortem examination, obduction, necropsy, or autopsy) is a surgical procedure that consists of a
thorough examination of a died fish by dissection to determine the cause, mode, and manner of
death or to evaluate any disease or injury. Autopsies are unremarkably conducted by a specialized
doctor. They look for signs of internal bleeding, particularly free blood in body cells, damaged
vessels, or bleeding organs. Tumors, blood clots, clogged ducts and vessels, ruptured or punctured
organs and effects are other topics you should investigate. Several culprits could be identified at
autopsy in Sudden Death (SD) victims, consisting of artery, system, valve, and heart diseases.
However, particularly in a not-so-minor amount of cases (mors sine materia or so-called
unexplained SD) and inherited ion channel diseases are implicated (QT syndromes and ventricular
tachycardia). These channelopathies are because of defective genes encoding for proteins of ion
channels or for receptors regulating intracellular calcium release. Molecular autopsy still represents
pioneer diagnosticate also in setting of structural heart and employment of molecular biology and
genetics is of solving puzzle of such “silent” autopsy. The purpose of this reviewer is to explain the
suspicions in fish deaths and the concept of autopsy to search for answers. In this compilation
literature contend that the molecular autopsy and autopsy remain an important procedure with
substantial, potential to advance medical knowledge and improve clinical practice.

INTRODUCTION

Scientists provide advice in two distinct forms, one policy supporting and other
policy forming. Policy supporting advice is given within an existing management
setting and around rules. However, there is no formal basis for evaluating
policy-forming.
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Criteria for evaluating the adequacy of policy-forming
advice are difficult to define. Following a medical
practice analogy, we propose rigorously conducting
autopsies of fish surgery as an approach for
evaluating policy-forming advice. A systematic
approach to conducting such autopsies is suggested,
development of fisheries science as a scientific
discipline.l

Fish autopsy is primarily to determine gross signs of
sick that caused death. Ideally, you should collect the
fish while ill fish is still alive and then kill it prior to
examination. Examination of an ill fish prior dying
from disease is termed a necropsy. If a dead fish is
used for examination, it is often difficult to determine
cause of death by simple examination because
decomposition will cause anatomical changes not
association with the cause of death. A check sheet
will be completed that can accompany samples sent
to a fish pathology Iaboratory.2

Autopsy is operations performed according to some
demands of deceased fish. These operations are
performed to determine the death cause of the
deceased. The reasons why they are understood by
autopsy is that the autopsy will reveal why deceased
died. Autopsies are usually performed because of
unclear answers as to why it died. Autopsy
examinations are called pathological anatomy. The
question of how to do an autopsy is a question asked
by many people. The purpose of this book chapter is
to explain the suspicions in fish deaths and the
concept of autopsy to search for answers. In this
search we contend that the autopsy remains an
important procedure with substantial, if largely
underused, potential to advance medical knowledge
and improve clinical practice.3

AUTOPSY

1% section (Ventral section) An incision is made in
front of the anus with a sharp pointed scissors held in
the right hand. By moving forward from here, the
abdomen is opened from under the abdomen, under
the gills or to the level of pectoral fins. 2" section
(Lateral section) After this incision, a curved incision is
made towards the back, parallel to the lateral line
and up to the top of the gills, again starting from the
front of the anus. After that, the skin is lifted with
forceps in the left hand and cut off with scissors in
the right hand (at the ends of the 1% and 2™
incisions). Thus, the internal organs are exposed. 3"
section (Opercular section) The operculum is lifted
with forceps and cut with scissors or, in large fish,
with costatoma, exposing the gills. 4™ Section (Cranial
section, Intracerebral section) In order to reveal
brain, section is made with scalpel at the level of the
eyes and from front to back. Check external part of
the fish including all fins. Check data sheet body
surface. Note particularly any ectoparasites,
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abnormalities in the slime coating (excess mucus and
color), damage to fins or eyes, ulcers or open sores,
abnormal colorations, cuts or lesions.”

Autopsy technique, knowledge of the technique of
fish body restoration and recovery, is important both
from an ethical point of view and from an
identification point of view. Autopsy is one of the
major methods of forensic cases and death related on
fish diseases. Different techniques are described
within the article starting with basic restoration
techniques and describing more advanced and
difficult procedures in body reconstructions. There
are many tried and tested dissection techniques of
different body parts that guarantee maximum yield of
findings and at the same time an excellent level of
reconstruction of the body back to its original state.’
Molecular autopsy is the process of investigating
sudden unexplained deaths through genetic analysis.
It is particularly useful in cases where the cause of
death is unexplained or shows non-diagnostic
features despite macroscopic, histopathological, and
toxicological examinations at conventional autopsy.
Post-mortem genetic testing is a complementary tool
to a rigorous autopsy.®

The epidermal integrity and condition of all fins
should be characterized. The location, extent, and
severity of ulcerations, abrasions, erosions, bleeding,
other significant lesions, and parasitism are recorded.
All covers are extended for comfortable inspection.
The dorsal and ventral surface of the sample is
examined. Pelvic, pectoral and anal fins expand; fin
lengths and condition are recorded and cut with
scissors or scalpel if necessary for the study. Any
ocular and dermal abnormalities and anomalies
should also be identified.’

FISH AUTOPSY

An autopsy is the most essential piece at fish
medicine. An autopsy (pathological anatomy, post-
mortem examination, obduction, necropsy, or
autopsy) is a surgical procedure that consists of a
thorough examination of a dead fish by dissection to
determine the cause, mode, and manner of death or
to evaluate any disease or injury. Autopsies are
unremarkably conducted by a specialized doctor.®
Good observations of autopsy is descriptive and
systematic.

Examination should include fish species, including
length and weight, condition of fish (alive, moribund
or dead), presence of any area of coloration, color of
gills (healthy gills are bright, cherry red), parasite
survey (skin scrape, gill biopsy or fecal sample
results), presence of lesions and necrotic focus etc. at
autopsy document reported. Specific examination of
fish species should include length and weight,
condition of the fish (alive, moribund or dead),
accuracy of color fields, color of gills (healthy gills are
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bright, cherry red), search for parasites (results of
skin scraping, gill biopsy or fecal sample), presence of
lesions and necrotic foci.

In general, freshly dead fish should have relatively
clear eyes, good coloration, red to pink gills, and
should not have a bad odor. The primary respiratory
apparatus in fish is the gills. The gills enable
maximum extraction of oxygen from the water and
removal of carbon dioxide and ammonia from the
blood.’

Anesthesia and intensive care is a branch of science in
which emergency and risky patient interventions are
performed frequently and adverse events are
frequently experienced. The stress of anesthesia
administration increases the incidence of this
phenomenon among anesthesia providers.
Anesthesia providers are subject to perioperative
adverse events that can lead to significant emotional
effects, such as medical errors, intraoperative
awareness, perioperative vision loss, stroke,
intraoperative cardiac arrest, or fish death. An
autopsy is also performed to detect anesthetic
errors.”

Autopsied fish  should first be examined
macroscopically for external abnormalities and
lesions: strain or otherwise poor body condition;
exophthalmos; lens opacity or cloudy cornea;
bleeding in the anterior chamber of the eyes, in the
fins, on the body surface or in body openings such as
the anus, nostrils, mouth, gill chamber, frayed fins;
gas bubbles within the fin rays or connective tissues
of the eyes; bruising, pigmentation change;
abscesses, ulcerations, abrasions; discoloration of the
body; excessive mucus; final stool spills or rectal
prolapse; external foreign bodies such as fungi,
parasites, cysts or tissue growths; umbilical or other
protrusion or body malformations (spine deformities,
headstrongness, micro eye, skull swelling, valve
shortening). External lesions such as ulcerations or
abrasions should be inoculated onto BHI Agar and
investigated.11

For good visibility of the filament and layered profiles,
the gill should be slightly separated and mounted in
PBS with or without a coverslip. Wet mounts of gill
filaments are performed with a small pair of surgical
scissors to remove part of the gill arch. Check for gas
bubbles in the capillaries, telangiectasia, hyperplasia
or other foreign bodies. These should be examined
urgently as the bronchial epithelium will rapidly
deteriorate and cause post-mortem artefact. |If
bacteria are observed or suspected, the coverslip can
be removed and used to mince the gill tissue. Heart,
liver and gallbladder, kidney, pancreas, fatty tissue,
spleen, air sac, pyloric cecum and the entire
gastrointestinal tract discoloration, mottled
appearance, hypertrophy, bleeding, abscess, cysts,
dropsy, etc. visceral organs should be visually
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examined for abnormalities.'’ In summary that
analog of medical autopsy and fish medical
procedures show autopsy stepsl, how corresponding
each step is implemented in medical autopsies
(Medical) and fish autopsies (Fishery), hypotheses on
organ systems (Table 1 - 2).

MOLECULAR AUTOPSY (MA)

Autopsy is an important tool in legal and medical
area. So, conducting an autopsy has a lot of benefits
at research, education and determining cause and
manner of death. Decision process at autopsy could
be supported by molecular studies on DNA, RNA or
proteomic content of the cells. These works are on
research level, rather than routine application.
Molecular autopsy (MA) is one of the most attractive
topics. Cardiac conduction pathologies have genetic
basis, so diagnosing them by MA would be warning.
Pharmacogenetics is another field for MA. Genetic
differences in metabolizing rate of drugs may lead
diverse clinic results; including unexpected death. MA
can also be useful for determining the manner and
cause of death."

Sudden cardiac death is an important cause of death
in healthy young fish. Most of the time, the cause of
sudden cardiac death cannot be found through
forensic autopsy. The procedure in which genetic
tests are performed after autopsy is molecular
autopsy (MA). MA reveals the importance of
genetically inherited diseases that cause sudden
cardiac death. Myocardial diseases such as
hypertrophic cardiomyopathy and channelopathies
are genetic diseases that cause sudden cardiac death.
Genetically transmitted diseases should be
considered in such fish or populations that are at risk
due to genetic conditions. In sudden cardiac deaths,
when the cause of death cannot be determined by
routine post-mortem toxicological and pathological
examination, post-mortem blood genetic tests are
critical. After a definitive diagnosis is made, the living
populations of the case must be protected against
sudden cardiac death events.”

How does post-mortem genetic testing complement
traditional autopsies?  Molecular technologies
including next-generation sequencing are being used
in order to assist in establishing or supporting a post-
mortem diagnosis in the case of sudden or
unexplained death. As 'molecular autopsies"
involving post-mortem genetic testing become more
common, American College of Medical Genetics and
Genomics (ACMG) has published "Points to Consider
in the Practice of Post-mortem Genetic Testing: A
Statement of the American College of Medical
Genetics and Genomics" to address the unique
challenges inherent in post-mortem testing.14
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Table 1. Analogy of medical autopsy and fish medical autopsy procedures.
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Autopsy Medical Fishery
Master degree students (MA)
Diener (D) Doctoral students (PhD)
Dramatis personae Prosector (PR) PhD Advisors (PhDA)
Pathologist (PA) Post-doctoral students (PhD)

Principal Investigators (P1)

Letulle — En maase — Everything
Virchow — Vone — One by one

Ventral Section
Lateral Section

vital signs

Techniques Ghon - Focused block Opercular Section

Rokitansky — In situ Cranial (Intracerebral) Section
Diagnosis Detailed tests Bacterial inoculation from internal organs
Specify of death Possible causes of death and, evaluation of Identification of hypotheses that may be

relevant

Major trunk organs

PR conduct extracts, inspects, and samples
organs and tissues
PR and PA conduct microscopic tests

MA and PhD conduct extracts, inspects, and
samples organs and tissues
Pl notes major biological hypotheses

External examination

Disciplinary board (B)
D lays out body
PR identifies external symptoms

MA completes overall anamnesis Review panel
(RP)

Removing and dissecting brain

PR and PA conduct microscopic analysis of
brain tissue
PR extracts and preserves brain

PhD describes management setting
MA follows

Visceral organs

PR and PA conduct microscopic evaluation
PR extracts and preserves visceral organs
tissue

PhD and Pl describe actual functioning of
management setting
MA follows

Review of report

Medical board evaluates results where
there is sufficient interest

RP evaluates papers and reports, summarizing
conclusions, and adjudicating as possible where
there is disagreement

PhDA reviews and approves

Report completed

PA and B synthesize all the information and
identify among the possible causes of death
those that caused and contributed to death.

Pl, PhDA and PhD synthesize all data and
identify among possible causes death those that
caused and contributed to death

PhDA reviews and approves

Table 2. General hypotheses regarding fish organ systems to determine cause of death.

Fish organ systems
Hypotheses

B | C M N BS D | (0] F S SB K G | SS E
Trauma X X X X X X X X X X X X X X
Infectious disease X X X X X X X X X X X X
Septicemia X X X X X X X X X X X X
Exophthalmia X
Hemorrhage X X X X X X
Chronic disease X X X X X
Edema X X X X X X
Toxins X X X X X
Physical intervention X X
Environmental conditions X X X X X X X
Model inadequacy X X X
Pounding X X X X X
Wound X X X X X X X X
Stress X X X X

AUTOPSY INSTRUMENTS

Essential surgery instruments for fish surgery are
ophthalmic or microsurgery instruments due to size.
In addition, many surgeries can be performed with a
scalpel, magnifying lens, iris scissors, Metzenbaum
scissors, mosquito hemostatic forceps and other
surgical accessories.” Commonly used in laboratory,
the ocular or microsurgical pack is warranted for
fishes. Head loupe magnification with center
mounted illumination helps visualize structures that

are small in coelomic cavity. Gelpi or Weitlaner
retractors used for large fish and self-retaining ocular
retractors for small fish visceral organs. % Incision
cranial should start and continues forward to pectoral
fin bones. Scales along incision should be cut through
or removed with forceps before making an incision.
Gentle blunt dissection with hemostats, Metzenbaum
scissors, or gloved fingers are used for isolating the
desired tissues. Blood vessels are ligated as needed
with 2-0 or smaller absorbable suture material such
as Vicryl or Maxon. Stainless steel Hemoclips should

33



Tirk Vet. Cer. Derg., 2023, 2(2):30-35.

be used for ligation. Bipolar cautery units are uses for
. 15
small vessel hemostasis.

DISCUSSION

Fish autopsy plays a major role in identifying diseases
in fish and in correctly treating the remaining
members of the population.4

Autopsy is now often regarded as of marginal use in
modern clinical practice. Autopsy remains an
important procedure with substantial, if largely
underused, potential to advance medical knowledge
and improve clinical practice. Autopsy examination
can be applied to any examination of the fish after
death. Autopsy correctly matches the aim of the
procedure to study and directly observe the body
rather than rely on indicators of disease, such as
clinical signs and symptoms.17

Autopsy is scientific examination of the body to
determine the pathologic processes present and their
relation to clinical phenomena and history, to
determine the causes of the pathological processes,
and to acquire information regarding the processes
and nature of disease and injury. The more these
ends are accomplished, the greater will be the
contribution of the autopsy to the sum of knowledge
concerning the disease or injury from which fish died
and thereby to clinical medicine.’®

Molecular biology has allowed to a rapid fish disease
diagnosing. Polymerase chain reaction (PCR) is
amplification of nucleic acids, nucleotide sequencing,
restriction enzyme digestion, molecular
epidemiology, and probe hybridization. Molecular
research has demonstrated identify pathogenic
species, to discriminate below the strains and identify
strains. Molecular biology methods and hardware
also should be considered as significant impact on the
application of new diagnostic tests.'’

Quality mortality statistics, particularly regarding the
underlying causes of death, are a critical element of
effective health system planning, management and
evaluation. Therefore, enabling the population to
generate and use reliable mortality data s
increasingly viewed as a global health priority.20
Physician certification of cause of death is the “gold
standard” for generating death data to lead policy
and planning in the sector.”!

CONCLUSION

Autopsies improve the completeness and reliability of
national mortality data on which care strategies are
based.? Autopsy is vital for advancing our knowledge
of diseases not readily accessible to and especially for
those which are emerging.23 However, molecular
autopsy through genomic technologies offers data
storage for future reassessments that can reveal new
genotype phenotype associations, thus supporting
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the extensive use of this approach. Autopsying dead
fish is a powerful way of improving our understanding
in a systematic and empirical way. If fish science is to
develop as a scientific discipline, it should submit fish
to an autopsy, and thereby determine which
hypotheses explain and which do not explain the
patient’s condition, dead or dying, recovering or
thriving.1 In addition, in this review, with explanation
of molecular autopsy, the determination of the use of
molecular autopsy in detection of fish diseases and
deaths has been made. On the other hand, the
genetic information obtained from MA is of vital
importance in determining silent carriers, as well as in
shaping the treatment and preventing its
transmission to the new generation thanks to pre-
implantation genetic studies.

COMMENTS

Autopsy is relevant to both dead and living things.
The death of a living being, that is, the end of a life, is
a very considerable and sad event. Clarifying this sad
incident will prevent further deaths from occurring.
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Kedi ve Kopeklerde Multimodal Akut Agri Yonetimi:

Bir Kapsam Derlemesi
Multimodal Acute Pain Management in Cats and Dogs:
A Scoping Review

Mehmet Cem KOLBASI®, Yalcin Alper OZTURAN?, ibrahim AKIN*

1Aydln Adnan Menderes Universitesi, Cerrahi Anabilim Dali, Aydin, Tiirkiye

oz

Multimodal analjezi (MMA), etkili agri yonetimi i¢in umut verici ve bilimsel olarak kanitlanmis bir
yontemdir. Coklu agri yollarini hedeflemek igin farkli agri kesici tekniklerini birlestiren MMA, tek
yontem iceren tedavilere kiyasla Ustiin etkinlik gostermistir. Ancak daha iyi analizler ve
karsilastirmalar yapilabilmesi icin bu alandaki g¢alismalarin standartlastiriimasina ihtiyag vardir.
Veteriner hekimliginde MMA ile ilgili literatiiriin kapsamli bir sekilde incelenmesi, hayvanlar igin agri
yonetimini gelistirmek agisindan hayati 6neme sahiptir. Mevcut kapsam derlemesi, képeklerde ve
kedilerde multimodal analjezi ile ilgili mevcut literatlri sistematik olarak incelemeyi, incelemeler,
vaka raporlari ve klinik arastirmalardaki bosluklari belirlemeye odaklanmayi amaglamaktadir.
Onerilerde bulunarak, literatiirlerdeki bosluklari belirleyerek ve analjezi ile ilgili vaka raporlarinin
gelismesine yardimci olarak gelecekteki MMA literatiirini gelistirmeyi amagliyoruz. Boylece
veteriner hekimlikte multimodal analjezik stratejilerini gelistirmeyi amaglayan gelecekteki
calismalara 11k tutuyor. Sistematik incelemeler ve Meta-Analizler icin Tercih Edilen Raporlama
Ogeleri (PRISMA) Kapsam Belirleme incelemeleri icin Uzanti kilavuzunun ardindan, PubMed
kullanilarak bir literatir taramasi yapildi. Multimodal analjezi, agri yonetimi, kediler ve kdpeklerle
ilgili arama terimleri Boolean operatorleri kullanilarak birlestirildi. Calismaya dahil etme kriterleri,
inceleme makalelerini, vaka raporlarini, vaka serilerini ve klinik deneyleri kapsayan, kedi ve
kopeklerde akut multimodal analjezi ¢alismalarina odaklandi. Dahil edilen g¢alismalarin temel
ozelliklerini ve bulgularini analiz etmek igin veri ¢ikarma ve sentez yapildi. Literatiir taramasi
sonucunda 63 makale elde edildi. 19 derleme, 10 vaka sunumu ve seri ve 8 orijinal makale olmak
lzere 37 makale g¢alismaya dahil edildi. Sentez, gesitli ¢alisma tasarimlar, ilag kullanimi ve
kombinasyonlari ile veteriner hekimlikte multimodal analjezinin kullanimina iliskin giderek biytyen
bir literatlir ortaya cikardi. Bu kapsamli inceleme, kedi ve kopeklerde akut agri tedavisinde
multimodal analjezinin giderek daha fazla benimsendigini vurgulamaktadir. Etkinligine iliskin kanit
tabani genislerken, 6zellikle standartlastiriimis galisma tasarimlari ve raporlama kilavuzlariyla ilgili
bosluklari ve belirsizlikleri gidermek igin daha fazla sistematik arastirmaya ihtiyag vardir. Multimodal
analjezi, tek agn giderici yontemleri geride birakarak etkili oldugunu kanitliyor.

ABSTRACT

Multimodal analgesia (MMA) is a promising and scientifically proven method for effective pain
management. By combining different pain-relief techniques to target multiple pain pathways, MMA
has demonstrated superior efficacy compared to unimodal treatments. However, there's a crucial
need to standardize studies in this field for better analysis and comparison. Thoroughly mapping
the literature on MMA in veterinary medicine is vital for advancing our understanding and
improving pain management for animals. The present scoping review aims to systematically
examine the current literature on multimodal analgesia in dogs and cats, focusing on identifying
gaps in reviews, case reports, and clinical trials. We aim to improve future MMA literature by giving
suggestions, identifying gaps, and helping standardize case reports regarding analgesia. Thereby
informing future studies aimed at improving multimodal analgesic strategies in veterinary medicine.
Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
Extension for Scoping Reviews guidelines, a literature search was conducted using PubMed. Search
terms related to multimodal analgesia, pain management, cats, and dogs were combined using
Boolean operators. Inclusion criteria focused on acute multimodal analgesia studies in cats and
dogs, encompassing review articles, case reports, case series and clinical trials. Data extraction and
synthesis were performed to analyze key characteristics and findings of the included studies. The
literature search yielded 63 articles, 19 reviews, 10 case reports and series, and 8 original article in
total of 37 articles were met the inclusion criteria. The synthesis revealed a growing body of
literature of the use of multimodal analgesia in veterinary medicine, with various study designs, use
and combinations of drugs. This scoping review highlights the increasing adoption of multimodal
analgesia in acute pain management for cats and dogs. While the evidence base for its effectiveness
is expanding, further systematic investigations are needed to address gaps and uncertainties,
particularly regarding standardized study designs and reporting guidelines. Multimodal analgesia
proves effective, surpassing single pain-relieving methods.
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INTRADUCTION

The International Association for the Study of Pain
defined pain as "An unpleasant sensory and
emotional experience associated with, or resembling
that associated with, actual or potential tissue
damage".1 Recently, this definition has been reviewed
to include an important definition that the inability to
communicate does not imply the absence of pain
experience or the lack of need for analgesic
treatment.” In veterinary medicine, the responsibility
of recognizing and assessing pain falls upon
veterinary professionals due to animals' inability to
verbalize their pain as we humans do.® This
responsibility represents the necessity for veterinary
professionals to possess the capability to recognize,
assess, and manage pain in animals.

Nociception, the body's ability to sense noxious
stimuli, involves complex processes including
transduction,  transmission, modulation, and
perception.5 Nociceptors are sensory nerve fibers
functioning as free nerve endings found in the dorsal
root and trigeminal ganglia.6 Transduction refers to
the conversion of noxious stimuli into electrical
activity in peripheral nociceptors. Transmission
involves the propagation of nerve impulses
throughout the nervous system. Modulation occurs
through endogenous descending systems that alter
nociceptive transmission. Perception, on the other
hand, is the final process arising from transduction,
transmission, and modulation of thalamocortical,
reticular, and limbic function, resulting in the
conscious subjective and emotional experience of
pain.7

Pain and nociception are two separate concepts.8
Pain emerges from the conscious interpretation of
nociception, forming a complex network in the brain.’
The absence of consciousness during general
anesthesia results in the lack of pain perception
despite nociception, as deeper brain centers linked to
the autonomic nervous system, emotion, and
memory play a role in the multifaceted experience of
pain.s’10 Inadequate analgesia during surgery can lead
to heightened central sensitization, resulting in
intense pain upon consciousness. Additionally,
insufficient analgesia under general anesthesia may
lead to cardiac complications such as tachycardia, and
cardiac arrhythmias, as well as respiratory
%omplications like hypoventilation and hypoxemia.ll_
When animals experience pain, changes occur in
physiological parameters due to nociception. These
changes include heart rate, respiration rate, rectal
temperature, arterial blood pressure, and pupil
dilation. Initially, the body responds to a painful
stimulus with an increased response in a range of
physiological parameters. However, as the
cardiovascular system stabilizes, maintaining these
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dynamic factors can be challenging, potentially
weakening pain assessment.' Additionally, these
physiological parameters can be influenced by various
factors such as fear and stress.™ In this context, that
biochemical assessments alone may not provide a
complete evaluation of pain.™

Recognition of acute pain requires regular
assessment of the animal's pain signs. These signs are
best identified through observation of the patient
and interaction with them, coupled with information
about the animal's medical/surgical condition and
history.6 Guidelines in veterinary medicine strongly
recommend the use of pain scoring tools for
assessing pain.3 It's important to remember that the
validity and reliability levels of these tools vary, and
acute and chronic pain scales, or scales for dogs and
cats, cannot be used interchangeably. Embracing pain
scales encourages more effective pain management
by reducing subjectivity and observer bias, enhancing
overall quality of life for patients.‘q”6

There’s a growing emphasis on proactive pain
management strategies aimed at prevention and
rapid detection of pain.17 Multimodal analgesia has
emerged as a promising approach, integrating various
medications and techniques to target different pain
mechanisms simultaneously.3 This approach offers
the potential for more effective pain control with
Ilgwer medication doses and minimized side effects."”
Multimodal pain management (MMA) involves the
concurrent use of two or more Vvarious
pharmacological and non-pharmacological analgesic
techniques.20 Simultaneously applying medications
and methods that affect different areas of the
nociceptive mechanism provides the best approach
to pain management.w’17 It includes the application
of pain-relieving techniques before, during, and after
surgery.6 Additionally, it considers all factors at
operative moments that may contribute to peripheral
and central sensitization and includes all kinds of
medications and analgesic techniques for pain
relief."?

This scoping review aims to systematically map the
existing literature to assess the extent, range, and
nature on multimodal analgesia studies in dogs and
cats with a view to help standardize future study to
systematically compare and analyze.

MATERIALS and METHOD

Protocol

The protocol of this scoping review was adopted
according to Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) Extension for
Scoping Reviews’' and published on Figshare
accessible at:
https://figshare.com/articles/preprint/Protocol_for_
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Search Strategy

A literature search was conducted to locate relevant
publications concerning the utilization of multimodal
pain management in cats and dogs within the domain
of veterinary medicine. The search was executed
using the PubMed database, accessible at
https://pubmed.ncbi.nim.nih.gov (last accessed on
March 28, 2024). PubMed index was used as a quality
indicator. For articles not directly available via
PubMed, additional resources were accessed through
the Aydin Adnan Menderes University Library
website, Research Gate, and Google Scholar. The
research strategy was conducted using a combination
of keywords linked through Boolean operators. The
PubMed database search strategy used in the present
review can be found in supplementary data 1. With
this PubMed database search, including MeSH termes,
an exact search strategy was utilized and can be
replicated for further exploration.

Inclusion Criteria

The present scoping review addressed the following
key elements of the research question according to
the Population-Intervention-Comparison-Outcome
(P1CO) question approach as follows:

P: The population of interest is defined as dogs (Canis
familiaris) and domestic cats (Felis catus).

I: Intervention is defined as multimodal analgesia.

C: Comparison includes findings in review articles,
case reports, original research, and clinical trials.

O: Outcome involves assessing the utilization of
multimodal analgesia approaches.

Exclusion Criteria

Chronic pain cases excluded from the review due to
our focus on acute pain management. By narrowing
our scope to acute contexts, we aimed to emphasize
the importance of literature specifically addressing
multimodal treatment strategies, drug combinations,
and methods relevant to this acute timeframe. Yet,
due to the limited number of articles resulting from
our search strategy, we decided not to exclude
certain references that discuss both chronic pain and
the utilization of acute pain management strategies,
which may have implications regarding the aim of this
study.

Selection Process

All searched literature was uploaded to Zotero®
citation management system (Version 6.0.26/26 April
2023, Virgina, USA), then exported to Rayyan online
Al application22 for screening. Title/abstract screening
and subsequent full-text screening were conducted
by MCK and YA. IA resolved any disparities and
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reviewed the final product. The PubMed database
search strategy vyielded 63 articles. Utilizing the
Rayyan online Al application22 articles were screened
based on their titles, abstracts, and keywords. If the
given information is relevant to our criteria they are
selected for full-text screening. Following this initial
screening, 37 articles remained for further evaluation
through the full screening process.

Data charting process

Microsoft Excel (Microsoft, Redmond, WA, USA) was
used as a data extraction tool. In this scoping review,
we charted various parameters to analyze the
landscape of multimodal analgesia in acute pain of
dogs and cats. The guideline of the Systematic
Reviews and Meta-Analyses (PRISMA) Extension for
Scoping Reviews’' was adopted. Review articles
charting process encompassed seven core categories:
author information, publication year, country of
origin, study population details, article type, research
aim, and key findings. Reviews article type
categorized with review typology created by Grant
and Booth®™. In case reports, our charting process
encompassed seven primary categories: author
information, publication year, country of origin, study
population details, article type, research aim, and key
findings. Additionally, we incorporated novel
categories tailored to the objectives of our study,
including pain assessment methods, the used MMA
elements, and the outcome of analgesia. For clinical
trials included in this scoping review charting process
encompassed seven core categories: author
information, publication year, country of origin, study
population, article type, research aim, and key
findings. Additionally, we incorporated specialized
categories relevant to our study objectives, such as
pain assessment methods, sample size, used MMA
elements, and outcomes.

RESULTS

A search of the PubMed database (n=1) yielded a
total of 63 (n=63) articles. After the search strategy
articles (n=63) were screened based on our criteria
mentioned above in material and methods. Following
this initial screening, 37 (n=37) articles remained for
further evaluation through the full screening process.
Figure 1 represents the screening procedure
conducted by MCK. Unfortunately, due to a shortage
of qualified researchers available during the scoping
review, duplicate screening could not be conducted.
As a result of this screening process to produce a
100% alignment which is a limitation of our review.
After screening is done, Data is extracted from full
texts of included studies.
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Figure 1. Adapted Prisma 2020 Flow Diagram 2423

Reviews

Detailed information about included review articles
were given in Tables 1 and 2. The studies,
predominantly from the USA (n=10), also originated
from Canada (n=3), Mexico (n=2), Italy (n=1), the UK
(n=1), France (n=1), and Argentina (n=1). Various
modalities were explored for pain management in
dogs and cats. The most common was multimodal
therapy (n=9), followed by local anesthetics (n=4),
opioids (n=2), NSAIDs (n=1), magnesium (n=1),
cannabinoids (n=1), and acupuncture (n=1). Study
populations varied, including both dogs and cats
(n=12), solely dogs (n=4), and solely cats (n=3). The
majority of studies were literature reviews (n=17),
with one meta-analysis (n=1) and one providing
quality evidence (n=1). Only one study (n=1) reported
funding.

All 19 review studies (n=19) included single doses and
single application suggestions to analgesic methods
but 12 of them provided detailed descriptions to
apply them simultaneously. 132636 Al of them give
detailed adverse effects for single modalities and only
9%7% of them give adverse effects regarding
simultaneous uses of modalities. 17 of them approve
of multimodal analgesia advantages and benefits, and
none disapprove but 23*% of the reviews say there is
no statistically significant difference between groups.
These 2 articles are systemic reviews and the

remaining 17 of them are traditional literature
reviews.

Case Reports

Detailed information about case reports were

provided in Table 3. A total of 10 studies were
analyzed. The majority of the case reports and case
series were conducted in the USA (n=4), followed by
the UK (n=3), Chile, Switzerland, Greece, South Africa,
and Brazil (n=1 each). Dogs were the most studied
population (n=6), followed by cats (n=4). The types of
articles included case reports (n=6) and case series
(n=4). Various pain assessment methods were
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employed across the studies, including short form of
the Glasgow composite pain scale®’ (n=2), UNESP-
Botucatu pain scale®® (n=1), parasympathetic tone
activity (n=1), and Modified 4avet pain scale® (n=1).
Notably, some studies (n=5) did not report the
specific pain assessment method used.

Table 1. An Overview of Included Review Articles.

Authors Year Country Population g;i:::

Debuigne et al. 2024 France Dog&Cat 4
Miranda-Cortés et al. 2023 Mexico Dog&Cat 10
Cicirelli et al. 2022 Italy Dog 9
Donati et al. 2021 Argentina Dog 21
Dominguez-Oliva et al. 2021 Mexico Dog&Cat 27

Grubb & Lobprise 2020 USA Dog&Cat 125
Layne & de Miguel Garcia 2019 USA Dog&Cat 9
Frank & Roynard 2018 USA Dog 40
Berry 2015 Canada Dog&Cat 72

de Vries & Putter 2015 UK Cat 23
Corti 2014 USA Dog&Cat 59

Fry etal. 2014 USA Dog&Cat 79
Chohan 2010 USA Dog&Cat 13

Lemke & Creighton 2010 Canada Dog&Cat 243
Hansen 2008 USA Dog&Cat 37

Robertson 2008 USA Cat 170

Davis et al. 2008 USA Cat 48

Lascelles et al. 2005 USA Dog 173

Lemke & Dawson 2000 Canada Dog&Cat 243

*Citation counts gathered from Google Scholar.

Clinical Trials

Detailed pieces of information about clinical trials are
provided in Tables 4 and 5. A total of eight (n=8)
studies were included in the analysis, originating from
the USA (n=3), Brazil (n=3), Canada (n=1), and Italy
(n=1). The study populations primarily focused on
dogs (n=7), with one study focusing on cats (n=1). The
number of samples varied across studies, ranging
from 16 to 92.

Various methods for assessing pain were used in each
study, including CMPS: The Glasgow composite
measure pain scale, MNT: Mechanical nociceptive
threshold, DIVAS: Dynamic interactive visual analogue
scale, UMPS: University of Melbourne pain scale, CPS:
Composite pain score, VAS: Visual analogue scale and
CSOM: Client-specific outcome measures.

DISCUSSION

Despite there being no published reviews
encountered on the subject before 2000, there was
an observed increase after then (Table 1), indicating a
growing interest in multimodal analgesia for acute
pain. Most of the published papers comprehensively
reviewed both dogs and cats, alongside papers
focusing solely on dogs or cats. As different species
may require specific multimodal approaches in pain
management, species focused papers may be
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necessary to gain a clearer
multimodal pain management.

The present research aimed to provide a synthesis of
evidence and recommendations derived from various
studies shaping pain management practices in
veterinary medicine. The compilation articles
resulting from this study were designed to
demonstrate that relying on multiple modalities (e.g.,
local anesthetics, opioids, NSAIDs, etc.) rather than a

understanding of
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single pain-relieving method is more effective (Table
2). This approach could be considered beneficial in
managing pain more comprehensively by addressing
it through various mechanisms. While Debuigne et al.
(2024) indicated weak evidence for the perioperative
use of magnesium,36 Miranda-Cortés et al. (2023)
suggested cannabinoids as a potentially effective
alternative for pain management in dogs and cats.®

Table 2. Objectives and Claimed Conclusions of Included Review Articles on Multimodal Analgesia.

Authors

Objective

Claimed Conclusion

Debuigne et al., 2024

Analgesic efficacy of magnesium

Weak evidence for its perioperative use alongside systemic
multimodal analgesia

Miranda-Cortés et
al.,2023

The potential role of cannabinoids in pain
management

Effective multimodal analgesic alternative for dogs and cats.

Cicirelli et al.,2022

Local anesthetic techniques for canine
ovariectomy

Multimodal analgesia techniques are effective in managing
postoperative pain

Donati et al., 2021

Efficacy of tramadol for postoperative
analgesia in dogs

Tramadol administration may offer minimal to no difference in
rescue analgesia requirement compared to multimodal therapy

Dominguez-Oliva et

Comparative analysis of the tramadol and

Tramadol should be administered as a multimodal analgesia

al.,2021 tapentadol in dogs and cats protocol in both species, particularly dogs
Grubb & Local anesthetics’ regional administration Thorax, thoracic limbs and brachial plexus blocks can be used as
Lobprise, 2020 techniques part of a multimodal protocol
Layne & de Miguel Regional anesthesia techniques of canine Nerve blocks for regional anesthesia are an important aspect of a
Garcia, 2019 ear multimodal anesthetic approach

Frank & Roynard,2018

Integrative treatment approaches in
veterinary rehabilitation

There's increasing interest in multimodal analgesia for post-
neurologic injury

Berry,2015

Analgesia in the perioperative period

Multimodal analgesic plans should be created for individual
patients and modified according to pain assessments

de Vries & Putter,2015

Anesthesia in cat dentistry

A multimodal analgesic protocol should be applied, including local
anesthetic techniques when indicated

Non-pharmaceutical approaches to pain

Multimodal approach offers reduced side effects, dose, and

Corti,2014 ; L
management frequency in medications
Fry etal, 2014 Acupuncture in postoperative pain Acupuncture should be strongly considered as a part of
! management multimodal pain management plans
Chohan 2010 Aesthetic management strategies for An aggressive and multimodal approach toward management of
! orthopedic patients acute orthopedic pain
Lemke & ' . . In the p.)erio.p.erative setting, a muItideaI anal'gesic protocol can
Creighton, 2010 Perioperative pain management be simplified to balanced anesthetic and pain management

protocol

Robertson,2008

Pain management for cats and dogs

Multimodal approach would be beneficial in acute pain

Hansen,2008

Acute pain management in veterinary
intensive care

Local anesthetic infusions of multimodal agents may be
considered as a standard care in acute pain

Davis et al.,2007

Perioperative pain management in feline
fibrosarcoma

Multimodal approach is indicated to achieve adequate post
operative pain control

Lascelles et al.,2005

Safe and effective use of NSAIDs

NSAIDs are more effective preemptively in multimodal analgesia
for acute perioperative pain

Lemke &
Dawson,2000

Local anesthetics use for pain management
in cats and dogs

The importance and effectiveness of local and regional anesthetic
techniques in managing pain in small animals, particularly dogs
and cats

Some studies, particularly regarding opioids, suggest
that individual pain-relieving agents may exhibit
limited efficacy compared to multimodal analgesia
(MMA).®?*2° For instance, Donati et al. (2021)
reported minimal differences when comparing
tramadol to MMA protocols.34 The significance of
local anesthetics and nerve blocks in multimodal
analgesia s emphasized,29’32"m’41 particularly
highlighting the potential reduction in opioid and
inhalant  anesthetic dosages during surgical
procedures.ZG’32 The importance of tailoring pain
management strategies to the individual needs of
each patient is underscored.?®**?° Berry (2015)

emphasizes the importance of developing patient-
specific multimodal analgesia plans and adjusting
them based on pain assessments. Some studies also
suggest that traditional non-pharmaceutical methods
(e.g., acupuncture, physiotherapy) can be effectively
integrated into multimodal analgesia protocols.:“’42

In the present study, 10 case reports involving various
pain assessment methods and treatment modalities
in veterinary surgical cases were examined (Table 3).
Literature reveals evidence of using various pain
management tools tailored to specific cases and their
effectiveness. The effectiveness of multimodal
analgesia in pain management is evident from the
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examined case reports. For instance, Goich et al.
(2019) and Asorey et al. (2020) reported successful
alleviation of complex pain conditions such as
allodynia and hyperalgesia with multimodal
analgesia.“'44 Sack et al. (2022) introduced opioid use
in addition to local anesthetics for surgical
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management of fibrosing pleuritis secondary to
idiopathic chylothorax in cats.* Citarella et al. (2023)
demonstrated successful pain management in dogs
undergoing enucleation surgery with opioid-free
anesthesia (retrobulbar block and NSAID use).46

Table 3. Detailed Summaries of Included Case Reports and Case Series based on Multimodal Analgesia.

Pain Assesment Pain Related
Auth Y MMA EI jecti
uthors ear Country Methods ements Objective Finding
Effective at
. Opioid-free anesthesia managing the
Switzerland Retrobulbar Block
Citarella et al 2023 i CMPS €trobutbar ,OC in fourteen dogs anesthesia and
UK/ Greece and NSAID's X . ; .
undergoing enucleation perioperative
analgesia
Severe multiple
Opioids, cortizole systemic disorders with
. 202 E .
Perry et al 023 USA P and LA hypertrophic NA
osteodystrophy in a dog
Severe burn treatment
with maggot Pain
L debridement, cellular management is
Dawson et al. 2022 USA PE Opioids, LA, OPA ) . ..
fish skin grafts and cruical in severe
autologous skin cell burn injury
suspension
Surgical management of
Sacketal. | 2022 USA NA Opioids and OPA fibrosing pleuritis NA
secondary to idiopathic
chylothorax in cat
reacnEl, 2020 UK CMPS Opioids, NSAID's, New Ioco.—rc'-:‘glonal Successful pain
LAB anesthesia in dogs management
Multimodal
Multimodal Igesi
Opioids, NSAID's, L;OLT;a:nf::tgoiSIB interventions
Goich et al. 2019 Chili UNESP and PRB LAB, OPA, allodvnia and were employed
electroacupuncture. h e&;al esia to alleviate pain
yperalg and allodynia
Successful
treatment of
Steagall & . Perioperative L
Opioids, LAB, OPA, ) . t
Monteiro- 2013 Brazil PRB and PE ploi , X . . multimodal analgesia in acute palnlln
NSAID's, ice packing three cats using a
Steagall 3 cats .
multimodal
approach
The post-
James et al. 2011 South Africa NA Opioids ?nd Patent ductus arteriosus operative pain
NSAID’s surgery was well
controlled
Gabapentin as
Gabapentin as part of LI
Vettorato & Opioids, NSAID's multi-modal analgesia BT
2011 UK Modified 4avet [PISTISES, ) ’ B¢ hyperalgesia and
Corletto and gabapentin in two cats suffering s
multiple injuries Al lE (NG
P ) should be
considered
Management of a dog
Wells et al. 2009 USA PE Opioids and OPA with severe NA
rhabdomyolysis

UNESP: Botucatu multidimensional feline pain assessment scale, PRB: Pain-related behaviors, PE: Physical examinations, CMPS: The
Glasgow composite measure pain scale, NA: Not available, OPA: Other pharmacologic agents, LAB: Locoregional anesthesia block.

Vettorato & Corletto (2011) suggested the use of
adjuvants in multimodal analgesia (gabapentin) for
treating hyperalgesia and allodynia in cats and dogs.47
Overall, the examination of case reports indicates the
utilization of various pain assessment methods (e.g.,
physical examination, Glasgow Composite Pain Scale)
and treatment modalities (e.g., opioids, NSAIDs, local
anesthetics, etc.). This underscores the wide array of

tools available to veterinary practitioners for
managing various  pain  conditions.  Further
publications of case reports focusing on multimodal
pain management are deemed necessary to advance
pain management strategies in surgical practices.

The present study summarizes the clinical trials
related to multimodal analgesia conducted by
researchers from different countries in Table 4.
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Table 4. An Overview of Included Multimodal Analgesia Clinical Trials and Study Designs.

Authors Article Type Country Population Sa'?‘p'e Used MMA Pain Assesment Methods
Size Elements
Lambertini et Prospective, Opioids, NSAID and
al,, 2018 blinded RCT Italy Dog 45 LA DIVAS, CMPS and MNT
Prospective,
Watanabe et randomized, Canada Dog 24 Opioids and NSAID DIVAS and CMPS
al.,2018 R
blinded, RCT
Minto et Prospective, . -
al. 2013 RCT Brazil Dog 20 Opioids and NSAID UMPS
Camargo et Prospective, . -
al. 2011 blinded RCT Brazil Dog 25 Opioids and NSAID DIVAS
. Prospective, L.
Kim et al.,2011 blinded RCT USA/Korea Dog 16 Opioids and LA CMPS
Fitzpatrick et Prospective Opioids, NSAID and
al., 2010 RCT USA Dog %2 LA CMPS
. Double-blind .
Brondani et placebo- Brazil Cat 40 Opioids and NSAID VAS, CPS and cortisol
al.,2009 measurement
controlled RCT
Prospective,
Lascelles et al., blinded, NMDA antagonist
2008 placebo- USA Dog 31 and NSAID CSoMm
controlled RCT

CMPS: The Glasgow composite measure pain scale, MNT: Mechanical nociceptive threshold, DIVAS: Dynamic interactive visual analogue
scale, UMPS: University of Melbourne pain scale, CPS: Composite pain score, VAS: Visual analogue scale, CSOM: Client-specific outcome
measures, RCT: Randomized controlled trial; NSAID: Nonsteroidal anti-inflammatory drug, LA: Local anesthesic, NMDA: N-Methyl-D-

aspartate receptor antagonist.

Table 5. Objectives and Multimodal Analgesia Related Findings in Included Clinical Trials.

Authors Objective

MMA Related Findings

Lambertini et

1.,2018 . .
a the scope of multimodal analgesia

Compare postoperative analgesia ropivacaine or
bupivacaine in dogs undergoing ovariohysterectomy in

Ropivacaine and bupivacaine yielded similar postoperative
pain relief, whereas morphine and carprofen combination
failed to prevent rescue analgesia in almost half of the
cases

Watanabe et

analgesic efficacy of carprofen in combination with one
of two commercial formulations of buprenorphine post

Preoperative buprenorphine and carprofen combination
effectively relieved postoperative pain in most dogs with

al,2018 . S . . .
ovariohysterectomy no significant difference in rescue analgesia need
Minto et ) . . Multimodal analgesia is recommended for postoperative
Evaluate two different mastectomy techniques in dogs . K .
al,2013 pain control in dogs undergoing mastectomy
compare the post-operative analgesic effects of . . .
Camargo et P P P . o 8 Firocoxib outperformed butorphanol for post-operative
butorphanol or firocoxib in dogs post X . R
al.,2011 . pain, suitable for multimodal but not standalone use
ovariohysterectomy
. . . . . - Sprayed intraperitoneal bupivacaine effectively relieved
Kim et The efficacy of sprayed intraperitoneal bupivacaine in pray . P . P o v .
R . . postoperative pain and stress, indicating its potential in
al.,2011 laparoscopic ovariohysterectomized dogs

multimodal pain management

Fitzpatrick et

Assessing the impact of bupivacaine infiltration at the
incision site as part of a multimodal analgesia protocol

Local bupivacaine infiltration as part of a multimodal
analgesic protocol did not provide additional pain relief in

al., 2010 (incisional block) on postoperative pain relief and K .
L . dogs undergoing ovariohysterectomy
incisional healing
. L . . Vedaprofen+tramadol pre and post operatively prevented
Brondani et Investigating the analgesic efficacy of tramadol and/or . . " . = = . aL
R . . hyperalgesia, reduces cortisol levels, pain scores, and
al, 2009 vedaprofen in cats undergoing ovariohysterectomy . .
rescue analgesia needs compared to unimodal use
- . . . Amantadine may be a useful adjunct therapy for the
Lascelles et Amantadine in a multimodal analgesic regimen for L v K ! p.y. L
- o clinical management of dogs with osteoarthritic pain in
al., 2008 alleviation of refractory osteoarthritis pain in dogs

multimodal theraphy

In total, there are 8 studies involving dogs and 1 study
involving cats. The study with the largest sample size
includes 92 dogs, while the smallest sample size
consists of 16 dogs. Although the studies are
predominantly conducted on dogs, one study
examines the cat population, emphasizing the need
for research on cats. Among the utilized multimodal
analgesia elements are opioids, NSAIDs, local
anesthetics, and NMDA antagonists. Pain assessment
methods include DIVAS, CMPS, MNT, UMPS, VAS,
CPS, cortisol measurement, and CSOM. These data

also demonstrate the inclusion of various evaluation
methods in multimodal analgesia research. In
addition to the multimodal analgesia elements
commonly used in the current literature, further
advanced studies tailored to specific animal species
(especially cats) and surgical procedures should be
designed and standardized with the integration of
new drugs and techniques to achieve more efficient
results in this field.

The examination of clinical studies highlights an
important research area in the literature, comparing
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the effectiveness of multimodal analgesia protocols
and different pain management strategies (Table 5).
The suggestion that amantadine could serve as an
adjunct therapy in alleviating osteoarthritic pain
(Lascelles et al., 2008) may be considered when
investigating the clinical use of various components
of multimodal analgesia protocols. Fitzpatrick et al.
(2010) noted that local bupivacaine infiltration did
not provide additional benefit in relieving
postoperative pain in dogs undergoing
ovariohysterectomy. This finding may prompt
questioning of the role of local anesthetics in
multimodal analgesia protocols. While Lambertini et
al. (2018) indicated that ropivacaine and bupivacaine
had similar effects on postoperative analgesia after
ovariohysterectomy, the combination of morphine
and carprofen failed to prevent rescue analgesia. In
cats undergoing ovariohysterectomy, the
combination of vedaprofen and tramadol was found
to prevent hyperalgesia and reduce the need for
rescue analgesia.48 Kim et al. (2011) reported that
intraperitoneal bupivacaine effectively reduced
postoperative pain and stress in dogs undergoing
laparoscopic  ovariohysterectomy, indicating its
potential in multimodal pain management.49 These
results can be considered when comparing the
effectiveness of components of multimodal analgesia
during the ovariohysterectomy process. Camargo et
al. (2011) compared the effects of butorphanol and
firocoxib on postoperative pain, concluding that
firocoxib was more effective than butorphanol and
suitable for multimodal analgesia.50 Preoperative
administration of buprenorphine and carprofen
effectively alleviated postoperative pain in most dogs
without a significant difference in the need for rescue
analgesia.51 These studies may guide the design and
implementation of multimodal analgesia protocols in
veterinary medicine and provide direction for future
research.

CONCLUSION

The present study aimed to provide a general
overview of the options encountered by veterinary
practitioners when applying multimodal analgesia
and the scientific rationales underlying these options.
As a result, it has been demonstrated that
comprehensive knowledge is needed for effective
pain management in cats and dogs undergoing
surgical procedures involving multimodal analgesia.
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iki Kedide Endotrakeal Kafin Asini Sisirilmesine Bagh
Olusmus Trakea Rupturu

Tracheal Rupture due to Endotracheal Cuff Over Inflation in Two Cats ‘

Hakan SALCI', Ceren DOLU?, Emine KIRIM®, Hilal ACAR® ‘

'Bursa Uludag Universitesi Universitesi, Veteriner Fakiiltesi, Cerrahi Anabilim Dali, Bursa, Tiirkiye

oz

Kedilerde karsilagilan trakeal rupturun insidansi oldukga distiktir ve genellikle ruptur iatrojenik
nedenli olusur. iki kedi (1 yash Scottish Fold ve 5 yash Exotic Shorthair) farkli zamanlarda gaz
anestezisi ile gergeklestirilen ovariohisterektomi ve sistotomi operasyonlari sonrasinda gelisen
dispnea sikayeti ile acil olarak kliniklerimize getirildi. Klinik ve radyografik bulgular temelinde her iki
olguda trakea rupturu tanisi konuldu ve olgular acilen trakea onarimi igin operasyona alindi. Genel
anestezi altinda her iki olguda torakal giristen baslayip mediastene dogru devam eden trakea
rupturu alani belirlendi ve kuralina uygun olarak cerrahi teknik ile onarildi. Postoperatif slregte
birinci olguda tam iyilesme gozlenirken ikinci olguda erken dénemde excitus letalis sekillendi. Bu
olgu sunumu ile iki farkli kedide, endotrakeal tup kafinin asiri sisirilmesine bagl sekillenen trakeal
rupturun klinik bulgularinin ve cerrahi sonuglarinin paylasiimasi amaglanmistir.

ABSTRACT

The incidence of tracheal rupture in cats is quite low and the rupture usually occurs due to
iatrogenic causes. Two cats (1-year-old Scottish Fold and 5-year-old Exotic Shorthair) were urgently
presented to our clinics with complaints of dyspnea following ovariohysterectomy and cystotomy
operations performed under gas anesthesia at different times. Based on clinical and radiographic
findings, a diagnosis of tracheal rupture was made in both cases and the cases were urgently
operated for tracheal repair. In both cases, under general anesthesia, the area of tracheal rupture
starting from the thoracic entrance and continuing towards the mediastinum was determined, and
it was repaired surgically in accordance with the rules. In the postoperative period while complete
recovery was observed in the first case, exitus letalis occurred in the second case in the early
period. This case report aims to share the clinical findings and surgical results of tracheal rupture
caused by overinflation of the endotracheal tube cuff in two different cats.

GIRIS

Kedilerde trakeal ruptur genellikle travma sonucu olugur.1 Edinsel ya da
kongenital olarak karsilasilan trakea patolojileri yasami tehdit eden klinik
bulgularla sunulur.” Edinsel trakea yaralanmalari isirtkk ve atesli silah
yaralanmalari sonucu® gozlendigi gibi iatrojenik nedenle de olabilmektedir.?
Anatomik yerlesimi itibariyle servikal ve torakal bolimleri olan trakea; krikoid
kikirdak’tan baslayip karina’ya kadar uzanmaktadir.” Trakea kiint travmalara
karsi dayanlklldlr.3 Kedilerde trakea’nin g¢api 7-10 mm arasindadir ve hiyalin
kikirdaktan olusur. Trakea’nin dorsal yiizli, dorsal trakeal membran olarak
adlandirihr ve trakeal vyaralanmalarin birgogu bu membranda sekillenir.
Kedilerde entlibasyon sonrasi endotrakeal tip kafinin asiri sisirilmesine bagh
olarak dorsal trakeal membranda iatrojenik ruptur meydana gelebilmektedir.z’4
Bu olgu sunumunda, veteriner klinik pratik agidan 6nemli iki kedide karsilasilan
endotrakeal tlp kafinin asiri sisirilmesine bagh sekillenmis trakea rupturunun
pre-, per- ve postoperatif bulgularinin rapor edilmesi amaglanmistir.

OLGULARIN TANIMLANMASI
Olgu 1: Scottish Fold irki, 1 yash disi bir kedi, baska bir klinikte gaz anestezisi ile
yapilan ovariohisterektomi operasyonundan 1 giin sonra dispnea ve deri alti
amfizem bulgusuyla acil olarak kliniklerimize getirildi. Klinik olarak inspiratorik
dispne, stridor ve afoni mevcuttu. Genel muayenede mukoz membran rengi
solunum frekansi 44/dk ve frekansi  120/dk idi.

solgun, kalp
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Palpasyonda bas boélgesinden baslayip abdomene
dogru subkutan olarak devam eden krepitasyon
(amfizem) algilandi. Kedi maske ile oksijenize
edildikten sonra lateral ve ventrodorsal pozisyonlarda
toraks, abdomen ve boyun bdlgesinin radyografileri
alindi. Radyolojik olarak subkutan amfizem, boynun
yumusak  dokulari arasinda gaz  birikimleri,
pndmomediastinum ve pnomotoraks gozlendi (Sekil
1A). Ayrica, servikal trakea sinirlarinda dizensizlik,
torakal girise vyaklastikca dizensiz radyolusent
alanlarin arttig belirlendi. Bu bulgular ile kedide
trakea rupturu tanisi konuldu ve kedinin genel
durumunun  kotilesebilecegi  disUnilerek  acil
operasyon karari verildi. Kediye maske ile oksijen
verilmeye devam edilirken periferal vendz giris
saglandi ve propofol (4mg/kg, i.v., Propofol-PF® %1,
Polifarma, Turkiye) ile indiiksiyon gerceklestirildi.
Kedinin vicut agirigina uygun secilen kafl
endotrakeal tiip (3 mm I1.D,, Blgakgllar®, Turkiye) ile
orotrakeal entlibasyon yapildi. Genel anestezi, %2
isoflurane (Isoflurane®, ADEKA, Tirkiye) ile %100
oksijen egliginde mekanik ventilatorle saglandi.
Hastaya ventrodorsal pozisyon verilerek boyun ve
toraks bolgesi steril serviyetle sinirlandirildi.

Trakea rupturunu onarmak amaciyla larinksten
manubrium sterniye uzanan servikal ventral median
hat boyunca bir ensizyon yapildi. Kaslar laterale
retrakte edildi. Servikal trakea atravmatik bir bant
yardimiyla yukari yonli gerdirilerek eksplorasyon
saglandi. Endotrakeal tip, servikal trakea’nin
proksimaline kadar geri ¢ekildi ve trakea’nin
dorsalindeki hasarli alani belirlemek amaciyla trakea
icine dilue metilen mavisi uygulandi. Bu boya ile
mediasten yoniinde yaklasik 2-3 cm’lik bir trakea
mesafesi boyandi ve trakea’da kalan boya aspirator
ile lumenden uzaklastirildi (Sekil 2A). Ekspozisyonu
genisletmek amaciyla craniocaudal yénde intersternal
sinkondrosis  diseke edilip karina’ya  kadarki
peritrakeal alan ekspose edildi. Bu asamada trakeal
yirtigin onarilmasi amaciyla anestezist ile eszamanh
olarak kontrolli apne saglandi ve trakeadaki ruptur
bolgesinin  kaudal’inden goénderilen bir tup ile
akcigerlerin oksijenizasyonu saglandi. Dorsal trakeal
membran Uzerindeki yirtik basit sirekli dikisle (3-0
Polyglactin 910, 26 mm, 1/2 yuvarlak igne, Trusynth®)
kuralina uygun olarak onarildi. Diger ensize edilen
dokulardan kaslar x dikisiyle (3-0 Polyglactin 910, 26
mm, 1/2 yuvarlak igne, Trusynth®) ve deri basit ayri
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dikisle (3/0 ipek, 16 mm, 3/8 keskin igne, Alcasilk®)
rutin olarak kapatildi. Operasyon siiresince EKG, pulse
oksimetre ve kapnograf ile hastanin monitorizasyonu
gerceklestirildi. intraoperatif sliregte vital
parametreler ortalama olarak (kalp frekansi 97/dk,
Sp0, %97, etCO, 40 mmHg ve solunum sayisi da
19/dk) normal degerler arasindaydi. Trakea onarimi
sonrasi kedinin spontan solunumu geri geldiginde
mekanik ventilasyon sonlandirildi ve yutkunma
refleksi geri geldiginde de ekstiibasyon
gerceklestirildi. Postoperatif 15. ginde klinik
muayenede dispne tamamen ortadan kalktl.
Radyolojik muayenede ise subkutan amfizem,
pndmotoraks ve pnomomediastinum  bulgulari
gozlenmedi (Sekil 3).

Olgu 2: Exotic Shorthair irki, 5 yasli, disi bir kedi gaz
anestezisi  esliginde  gergeklestirilen  sistotomi
operasyonundan 3 gin sonra giraltild solunum
sikayetiyle kliniklerimize getirildi. Genel muayenede
Olgu 1’de oldugu gibi inspiratorik dispne, stridor ve
afoni  bulgulariyla  birlikte subkutan amfizem
mevcuttu. Genel muayene bulgularinda mukoz
membran rengi solgun, solunum frekansi 48/dk ve
kalp frekansi 104/dk olarak tespit edildi. Radyolojik
muayenede pndmomediastinum, subkutan amfizem,
boynun yumusak dokulari arasinda gaz birikimleri
mevcutken akcigerlerde alveoler ve vaskiler desen
artisi belirgindi (Sekil 1B). Trakea rupturu tanisi
konulan hasta acil olarak operasyona alindi. Hastanin
indliksiyon ve genel anestezisi Olgu 1 ‘e benzer
bicimde saglandi. Operatif yaklasim Olgu 1’de
anlatilan sekliyle gergeklestirildi. Dorsal trakeal
membran (zerinde bulunan rupture alan toraks
girisinden baslaylp mediastinuma kadar devam
ediyordu ve yaklasik 4-5 cm uzunlugundaydi (Sekil
2B). Trakea, Olgu 1 ‘e benzer teknikle onarldi. Kas,
deri alti dokular ve deri rutin olarak kapatildi.
Anestezi slresince vital parametreler (kalp frekansi
86/dk, Sp0O, %95, etCO, 42 mmHg ve solunum sayisi
15/dk) normal ortalama degerlerdeydi. Spontan
solumaya baslayan hasta ekstiibe edilip hospitalize
edildi. Postoperatif 1. ginde anlasilamayan bir
nedenle solunum yetmezligi sekillenen kedi 6ldu.
Hasta sahibi postmortem incelemeyi kabul etmedigi
icin nekropsi yapilamadi.
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Sekil 1. Olgu 1 (A) ve Olgu 2’ye (B) ait lateral toraksin preoperatif radyografik gértinimleri. (*): subkutan amfizem, (ok): Pnémotoraks
ve (ok bast): pndmomediastinum.

Sekil 2. A: Olgu 1’e ait metilen mavisi ile boya alan trakeal rupturun peroperatif gériinimu (ok), B: Olgu 2’ye ait trakeal rupturun
peroperatif gorinima (ok).

Sekil 3. Olgu 1'e
radyografik gérintm.

ait postoperatif 15. ginde alinan

TARTISMA

Evcil hayvanlarda iatrojenik nedenli karsilagilan trakea
yaralanmalari genellikle trakeostomi, bronkoskopi,
trakeal stent uygulama ve orotrakeal entiibasyona
bagh komplikasyon sonucu meydana gelir.5 Kedi,
kopek ve atlarda hatali entlibasyon ve endotrakeal
ttp kafinin asiri sisirilmesi sonucunda trakeada hasar

gozlenebilmektedir. Endotrakeal tlp kafinin asir

sisirilmesi lokal iskemi ve inflamasyona neden olarak
nekroz ve trakeal ruptur ile sonut;lanabilir.6 Sunulan
iki kedide vyanhs entibasyon ve asir sisirilmis
endotrakeal kafin yaptigi trakeadaki perforasyona
bagh olarak iatrojenik trakea rupturu sekillenmistir.

ile karsilastinldiginda kedilerde trakea

rupturu daha sik gi:izlenmektedir.7 Normal kedi

Kopekler

trakeasinda hava gegirmeyecek seviyede endotrakeal
kafin sisirilmesi icin gereken ortalama hava hacmi 1,6
ml’dir. Endotrakeal tup kafi 6 ml'nin Uzerinde
sisirildiginde trakeada vyirtilmayla sonut;lanlr.8 Kaf
basinci, kaf sisirme basincini  dlgen cihazlarla
belirlenir. Mukozal hasari en aza indirmek amaciyla
kaf, hava yolu sizdirmazhigini saglayan basing olan 25
cmH,0’yu gecmemelidir. Ayrica, trakeal Gskiltasyon
esliginde kafi sisirmek i¢in minimal okluziv voliim veya
minimal sizinti teknikleri kullanilabilir.” Endotrakeal
sisirilmesine bagh yirtilmalar

tip kafinin  asin

¢ogunlukla  endotrakeal tlp kafinin  rutinde

yerlestirildigi bolge olan toraks girisinde meydana
yirtigi
bolgesinden baslayip tiim viicuda dogru yayilan

gelir.2 Trakeal olan olgularda boyun
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subkutan amfizem ve pndémomediastinum ile
karsilagilir. Ayrica, sekonder olarak pndmotoraks,
pnémoretroperitoneum ve pnémoperitoneum
g('jzlenebilir.l"CJ Sunulan iki olguda go6zlenen klinik
bulgular literatirlerde bildirilen subkutan amfizem ve
pnémomediastinum bulgulariyla uyumluydu. Ancak
radyolojik  olarak  pndmoretroperitoneum ve
pnémoperitoneum ile karsilagiimadi.

Kedi ve kopeklerde yapilmis endotrakeal entiibasyona
gorilme sikhiginin

bagh komplikasyonlarin

degerlendirildigi bir arastirmada kedilerde trakea
rupturu insidansinin ¢ok distk oldugu biIdiriImi§tir.10
Kedilerde

entlibasyon, endotrakeal tlpilin anestezi cihazindan

trakea rupturu stile ile travmatik
uygun sekilde ayrilmadan kedinin yatis pozisyonunun
degistirilmesi, endotrakeal tlip kafinin asiri sisirilmesi
veya kafin deflasyonu yapilmadan endotrakeal tiipiin
¢ikarilmasi sonucu §ekillenebilir.11 Sunulan olgularda
hastalarin anamnez bilgileri gz 6nine alindiginda
trakea hasarinin iatrojenik oldugu ve endotrakeal tip
kafinin asiri sisiriimesine bagl rupturun sekillendigi
diisinuldld. Trakea rupturuna ait klinik bulgularin
ortaya ¢ikmasinin anesteziyi takiben yaklasik 4 saat ile
14 giun arasinda degistigi bildirilmektedir.* Sunulan
olgularda hasta sahipleri tarafindan farkedilen klinik
sikayetlerin sirasiyla postoperatif 1 ve 3. gilinlerde
oldugu gorildi. Endotrakeal tliplin asiri sisirilmesi
sonucu sekillenen trakea rupturunun genellikle
longitudinal olarak olustugu belirtilir.*> Sunulan iki
olguda trakeal ruptur longitudinal yondeydi ve tip
kafinin pozisyonlandirildigi alan olan toraks girisinde
yer almaktaydi. Olgu 2’'de karsilasilan trakeadaki yirtik
daha genisti. Trakea’nin cerrahi olarak onarilmasinda
ventral servikal median hattan bdlgeye vyaklasilp
parsiyal median sternotomi gergeklestirilir. Emilebilen
veya emilemeyen dikis materyali ile basit slirekli veya
basit ayri dikis yontemi kullanilarak trakeada onarim
ger<;ek|e§tirilir.4 Her iki olguda da literatlirde tarif
edildigi sekilde bolgeye vyaklasilhp, emilebilir dikis
basit

trakeadaki ruptur bolgesi onarildi.

materyali  kullanilarak, surekli  dikislerle

Trakea vyaralanmalari hayati 6neme sahiptir ve
trakeadaki yaralanmanin bulundugu bdlgeye bagl
olarak cerrahi miudahalenin uygulanmasi zorlasir.
ve dikkatli bir

yaklagimin planlanmasi

Erken tani anestezi ile cerrahi
prognozu olumlu yonde
etkiler.® Sunulan olgular degerlendirildiginde Olgu
2’de klinik bulgularin hasta sahibi tarafindan gecg
farkedilmesi ve ilerlemesi nedeniyle benzer cerrahi

yaklagimlara ragmen mortalite ile karsilasildi. Bu
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durum, trakea rupturu olgularinda erken tani ve
cerrahi onarimin énemini tekrardan vurgulamaktadir.
Eger trakea vyaralanmasindan siUpheleniliyorsa
trakeoskopi etkili bir tani yt')ntemidir.6 Klinik olarak
solunum problemi olusturmayan olgularda operatif

yaklasim gerekmeyebilir.3 Trakeadaki hava kagagi

bolgesinin  kendiliginden iyilesmesi ve subkutan
amfizemin emilimi bazen birka¢ hafta kadar
strebilir.>™ Tam rupturun gorilmedigi olgularda 2-3

hafta sonra trakeal stenoz qu5abiIir.12 Oksijen
tedavisine ragmen siddetli dispnea veya progresif
seyirli deri alti amfizemi olan olgularda acil cerrahi

miidahale gereklidir.4 Orotrakeal entlibasyon

sirasinda kafin asiri sisiriimesine bagl yaralanmalarin
oniine ge¢mek amaciyla kaf basincinin  kontroli
yapilmal ya da kaf trakeal oskiltasyon esliginde
kontrolll olarak sisirilmelidir.

Sonug olarak kedilerde orotrakeal entiibasyon ile
genel anestezi altinda gergeklestirilen operasyonlarda

trakeal vyaralanmalarin  6niine  geg¢mek icin

endotrakeal tiip kafinin optimum dizeyde sisirilmesi

ve basing kontrolinin yapilmasi gerekir. Ayrica

postoperatif donemde dispnea ve amfizem gelisen
hastalarda hatali entiibasyona bagl iatrojenik trakea
rupturu olabilacegi gbz 6niinde bulundurulmali ve acil
yaklasim basamaklarina uygun bir sekilde zaman
kaybetmeden cerrahi onarim saglanmalidir.
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0oz

Melez irk, 6 haftalik, erkek yavru bir kedi, slrekli ikinma ve prepisyumundan diski geldigi
sikayetleriyle klinigimize getirildi. inspeksiyonda, halsizlik, tenesmus ve abdominal sigkinligin
yaninda, anal agikligin bir perde seklinde oldugu ve orificium Urethra externa’dan sari renkte koyu
kivamda kopukli diski geldigi gorildu. Palpasyonda, kaudal abdomende dokunmaya bagh agri ve
anliste bombelesme ile es zamanli prepisyumdan kopukla igerik akisi mevcuttu. Abdominal
ultrasonografide spesifik bir patoloji gorilmedi. Yapilan Uretrosistografide, kontrast maddenin
iretra, rektum ve idrar kesesi igerisine dogru gittigi, rektum ve Uretra arasindaki baglantinin ise ince
bir hat seklinde oldugu goriildi. Genel durumunun kot olmasi nedeniyle medikal tedaviye yanit
alinamayan hastada exitus letalis sekillendi. Postmortem olarak, anisiin perde seklinde olustugu,
rektum ve Uretra arasinda kanal tarzinda bir baglanti varligi, rektumun kor bir kese halinde aniise
baglanti yaptigi saptandi. Bu bulgu ve muayeneler sonucunda hastaya kongenital atresia ani ile
birlikte Uretrorektal fistul tanisi konuldu.

ABSTRACT

A 6-week-old male kitten of mixed breed was brought to our clinic with complaints of constant
straining and feces coming from his prepuce. In inspection, in addition to weakness, tenesmus and
abdominal distension, it was observed that the anal opening was in the form of a curtain, and
yellow, thick, frothy stool was coming from the orificium urethra externa. On palpation, there was
pain in the caudal abdomen when it is touched, and also there was bulging of the anus,
simultaneously with the flow of foamy content from the prepuce. No specific pathology was seen
on abdominal ultrasonography. In the urethrocystography, it was seen that the contrast material
went into the urethra, rectum and urinary bladder, and the connection between the rectum and
urethra was in the form of a thin line. Exitus letalis occurred in the patient who did not respond to
medical treatment due to the poor general condition. Postmortem, it was determined that the anus
was formed in the form of a curtain, that there was a channel-like connection between the rectum
and the urethra, and that the rectum connected to the anus in the form of a blind sac. As a result of
these findings and examinations, the patient was diagnosed with urethrectal fistula along with
congenital atresia ani.

GIRIS

Urogenital sistem malformasyonlari, aniis ve rektumun anomalileriyle beraber
ya da perineal bolgedeki anormal embriyonik gelisim nedenli olmaktadir.
Uretrorektal ve rektovaginal fistiil, Gretranin en bilinen anomalileridir.™?
Uretrorektal fistiiliin, kedi, képek, at ve buzagilarda nadir gorildigi bildirilir.>*
Uretrorektal fistiiller, kongenital olabildigi gibi travma ya da cerrahi miidahale
sonrasinda ya da lokal enfeksiyon ve neoplaziler gibi nedenlerden dolayi da
olusabilir.”> Kongenital iretrorektal fistilin klinik bulgulari; erkek hayvanlarda
Urinasyonun penis ve rektum araciligiyla eszamanli olmasi (fecaliiri), hematdiri,
disiiri ve tekrarlayan idrar yolu enfeksiyonlarldlr.ﬁ’7 Bu anomalinin tanisi pozitif
kontrast retrograd Uretrografi teknigi ile konulabilmektedir.®’

Uretral malformasyonlarla birlikte gézlenebilen, farkli anatomik varyasyonlara
sahip bir diger kongenital anamoli olan atresia ani, yavru kedi ve kdpeklerde
gijr[]Imektedir.z’10 Atresia ani olgularinda klinik bulgu olarak, tenesmus,
abdominal distensiyon, perineumda siskinlik ve anal orifisyumun yoklugu ya da
stenoz gbzlenir.11
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Uretrorektal fistiil ve atresia ani’nin birlikte oldugu
olgulara nadiren rastlanmaktadir.***  Kedilerde
Uretrorektal fistll’'e ait rapor edilmis olgu sayisi ¢ok
azdir.? Operatif mudahale ile anatomik situs dizeltilse
bile Uretrorektal ve atresia ani’nin beraber bulundugu
olgularda komplikasyonsuz iyilesme orani ¢ok
disiiktiir.**> Sunulan bu olgu ile 6 haftalik erkek yavru
bir kedide birlikte karsilagilan kongenital Uretrorektal
fistil ve atresia ani patolojilerinin radyolojik ve

postmortem bulgularinin rapor edilmesi
amaglanmigtir.
OLGUNUN TANIMI

Melez irk, 6 haftalik, erkek bir kedi, annesinin yedigi
kuru mamadan yedikten iki glin sonra halsizlestigi ve
diskilamakta zorlandigi fark edilerek kliniklerimize
getirildi. Genel muayenede, pulzasyon 100/dk,
respirasyon 20/dk, kapillar dolum suresi 1 sn,
mukozal membran rengi ve lokal lenf yumrularinin
normal oldugu belirlendi. inspeksiyonda, kedide sik
aralikli  tenesmus, kaudal abdomende de orta
derecede  siskinlik  saptandi.  Perineal bdlge
incelendiginde, anlisiin olmadigl (atresia ani), anis
yerinde ince perde seklinde bir yapinin bulundugu ve
tkinma sirasinda anal refleksin mevcut oldugu,
prepisyumdan ise koyu sari renkte bir icerik geldigi
tespit edildi (Sekil 1).

Sekil 1. Atresi ani (beyaz ok) ile birlikte prepisyum ucundaki
fekaltri (kirmizi ok) varliginin gérinimda.

Palpasyonda, abdomenin gergin ve agrih oldugu,
kaudal abdomene basi uygulandiginda anal bolgede
bombelesme ve penisten gazla birlikte bir icerigin
ciktigr goraldi. Penil Uretra, 3 French ¢apinda bir idrar
katateri ile sondalandiginda Uretradan diski geldigi
saptandi. Abdomenin ultrasonografik muayenesinde,
bagirsaklarda bol miktarda gaz belirlendi. Diger
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abdominal organlara ait herhangi bir patolojiye
rastlanmadi. Anal bolgedeki siskinligin
ultrasonografisinde, heterojen yapida olan igerigin
kendi icinde hareketli oldugu gorildi. Radyolojik
olarak, abdomenin lateral radyografisinde, kranial
abdomende radyolusent gaz opasitesinde alan ve
kuyrugun distalinde yumusak doku opasitesinde artis
belirlendi  (Sekil 2A). Yapilan pozitif kontrast
Urretrosistografide, Uretradan 5 ml verilen kontrast
maddenin (Iohexol®, 300mg/50 ml) rektumda birikip
penil liretra ve rektum arasinda olusmus bir kanal ile
idrar kesesine dogru yoneldigi goruldi (Sekil 2B).
Yavru kedinin letarjik olmasi nedeniyle periferal
damar yolundan 20 ml %5 Dekstroz + %0,9 NaCl ve
agr kesici olarak 0,05 ml, sc., tolfenamik asit (Tolfine®,
%4, Novakim, Kocaeli) uygulandi. Hastanin genel
durumunda ani bozulma sekillendigi icin resisitasyon
girisimleri denendi ancak vyapilan miidahalelere
ragmen exitus letalis sekillendi.

Hasta sahibinden alinan izinle yapilan nekropside,
makroskopik olarak, anlisiin olmadigi (atresia ani),
kalin  bagirsak serozasinin (6zellikle kolon ve
rektumun) kahverengi renkte oldugu, siskin ve
iceriklerinin ise homojen, koyu sari renkli, kati-civik
gorinimli oldugu ve rektumun aniise yakin kor uglu
olarak sonlandigi gorildi. Orificium Urethra externa,
kedi idrar  katateri ile  retrograd  olarak
sondalandiginda kataterin 2 cm ilerledigi ve
dayanimla karsilastigl fark edildi. Bu alanda dretra
limeninin, rektumun kor ucuna yakin ventralde
mukoza ile baglantili bir 3 mm’lik kanali (fistil) oldugu
saptandi (Sekil 3A). Fistiil ve penil Gretra ayni anda
kateterize edildiginde, kateterlerin Uretra icerisinde
beraberce idrar kesesine dogru yol aldiklari gozlendi
(Sekil 3B). Belirlenen bu patolojiler disinda diger
organlara iliskin herhangi bir bulgu ile karsilasiimadi.
Kedide tespit edilen bu bulgulara gore Uretrarektal
fistll ve atresia ani tanisi konuldu.

TARTISMA

Kongenital tiretrorektal fistilin gelisimsel patogenezi
olarak; trorektal kivrimin eksik flizyonu veya kloakal
membranin erken yirtilmasi nedeniyle, embriyogenez
sirasinda kloakanin Urogenital sinls ve rektumdan
tam olarak ayrilmamasi sonucu oldugu bildirilir.”
Benzer sekilde, atresia ani de anal acikligin
olusmamasi rektum ile ilgili kahtsal bir durumdur.
Kongenital Uretrorektal fistll, dogumdan itibaren var
olan ancak birka¢ haftalik veya aylk olana kadar
kedilerde tani konulamayan nadir bir durumdur.
Atresia ani ile baglantili Gretrorektal fistiil genellikle
imperfore anis ile ili§kilidir.1 Rektum ve vajina
(rektovaginal fistlil) veya Uretra (rektoriretral fistdl)
arasinda kalici bir baglanti ile ayirt edilir.>*?
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Sekil 2. Hastanin alinan lateral abdomen radyografisi (A) ve pozitif kontrast liretrosistografisinde (B) kontrast maddenin rektuma
yonelerek idrar kesesinde biriktigi gérilmektedir.

Sekil 3. Nekropside tiretra limeni ile rektum mukozasi arasinda baglantiyi saglayan fistiliin gérinima (A).
Fistll ve Gretranin ayni anda retrograd kataterizasyonu (B).

Sunulan bu olguda anus uzerinde perde seklinde
olusumla birlikte rektumun koér bir kese seklinde
andsliin o6nitnde oldugu tespit edildi. Bu olguda
gozlemlenen baslica klinik belirtiler, daha 6nce atresia
ani’li kGguk hayvanlarda belirtilen tenesmus,
abdominal genisleme, halsizlik, ikinmayla olusan
perineumda siskinlik gibi sikayetlerle11 ortismekteydi.
Klinik belirtilerin ortaya ¢ikmasindaki gecikme, yavru
kedinin diskilamasini Uretrorektal fistilden yapmasi
nedenli oldugu disinuldi.

Uretrorektal fistil olgularinin tanisinda kontrast
Uretrosistografi, kontrastli bilgisayarli tomografi ve
Uretroskopi ile metilen mavisi verilerek kolorektal
bolgenin incelenmesi gibi teknikler kullanilmaktadir.™
Sunulan olguda lateral pozisyonda Uretrosistografi
teknigi kullanilarak kontrast maddenin fistilden
gecerek hem rektum ve kolona hem de (iretra ve idrar
kesesi icerisine yonelmesiyle tani dogrulandi. Ayrica
benzer taniya sahip postmortem bulgularda
degerlendirilen olgularda, kolon ve rektumda koyu
yesil, homojen macun benzeri icerikle dolu, kolonik ve
rektum mukozasinda yaygin kizarikk alanlarin
goraldigi, andslin olmadigl ve Uretrayl terminal
bagirsakla birlestiren kiicik bir fistil deligi varhginin
taniyr destekleyebilecegi belirtilmektedir." Sunulan
olguda fistil agzi ve baglantilarinin makroskopik

degerlendirilmesinde, fistdl agzinin rektum
mukozasindan ayirt edilemeyecek purizsizlikte ve
renkte oldugu, genisliginin 3 mm ve Uretra ile
baglantisinin  oblik olarak sonlandigi ve ayrica
rektumun anis perdesine yapisik oldugu belirlendi.
Sonug¢ olarak, sunulan bu olgu ile, erkek yavru
kedilerde kongenital Uretrorektal fistiil ve atresia ani
patolojilerinin birlikte olusabilecegi, bu patolojinin
klinik tanisinin zaman aldigi durumlarda olusabilecek
komplikasyonlar nedeni ile yasami olumsuz
etkileyebilecegi gorilmustir.
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