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Objetivos

0] diagndstico das anomalias
vasculares em caes se tornou mais frequente
em nosso meio, devido a maior acessibilidade
ao exame de tomografia computadorizada
(TC), permitindo incrementar o conhecimento e
o tratamento dessas afec¢des. Objetivou-se, a
partir de um estudo retrospectivo (2017-2023),
dos casos de anomalias vasculares abdominais
em caes atendidos no Hovet-FMVZ-USP, obter
informagbes quanto as suas classificagoes,
outras alteragdes concomitantes (a partir do
exame de TC), dados de resenha dos animais
acometidos, relacionando-as com as
manifestagbes clinicas e progndstico apos
instituido o tratamento.

Métodos e Procedimentos

O protocolo do presente estudo foi
aprovado pela Comissdo de Etica no Uso de
Animais da FMVZ/USP (CEUAx N
2191260821).

Foi realizado o levantamento dos caes
atendidos no HOVET da FMVZ/USP ou
encaminhados com suspeita de anomalias
vasculares, em sua maior parte de desvios
portossistémicos (DPS), com o objetivo de
obter os dados de resenha, anamnese, exames
fisico e laboratoriais, conduta terapéutica,
obtidos a partir dos respectivos prontuarios. Na
sequéncia, foram analisados os exames de
tomografia computadorizada abdominal desses
cdes com diagnoéstico de anomalia vascular,

realizados no Servigo de Diagnéstico por
Imagem do Departamento de Cirurgia da
FMVZ-USP, armazenados no PACS (Picture
Archiving and Communication System). Parte
das tomografias computadorizadas (TC) foram
realizadas por laboratérios de especialidades
particulares, apds a interrupgdo do servigo na
unidade por desativagdo do tomodgrafo. A
analise das imagens foi realizada nas fases
pos-contraste (arterial e portal), em formato
DICOM (Digital Imaging and Communications
in Medicine), por meio de software dedicado
que possibilita o pods-processamento de
imagens médicas OsiriX MD 9.0 (Pixmeo
SARL, Genebra — Suiga). Todas as imagens
foram avaliadas juntamente com um
profissional experiente na area de diagnodstico
por imagem.

Resultados

Foram analisados 41 caes, 21
(51,21%) machos e 20 (48,78%) fémeas, entre
3 meses a 7 anos de idade, sendo 20
(48,78%) caes jovens, com até 2 anos de
idade. Quanto a distribuicdo do padrao racial
observou-se 23 (56,09%) Yorkshire Terrier, 5
(12,19%) Shih Tzu, 3 (7,31%) Border Collie, 1
(2,43%) Spitz Alemao, 1 (2,43/%) Pug, 2
(4,87%) Maltés, 1 (2,43%) SRD, 1 (2,43%)
Cocker Spaniel, 1 (2,43%) Bernese, 1 (2,43%)
Chow chow, 1 (2,43%) Lhasa apso.
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Os desvios portossistémicos
extra-hepaticos foram classificados quanto a
origem do vaso e sua insergao na circulagao
sistémica em gastrica direita-caval, gastrica
esquerda-caval, espleno-caval, espleno-azigos,
espleno-frénica, porto-caval, porto-frénica. Os
desvios portossistémicos intra-hepaticos foram
classificados como intra-hepatico divisional a
esquerda, intra-hepatico divisional a direita e
intra-hepatico divisional central.
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Figura 1: Classificagdo e frequéncia dos desvios
portossistémicos quanto a sua origem e insercéo na
circulacao sistémica, avaliados a partir da tomografia
computadorizada.

Os desvios portossistémicos mais
prevalentes foram os extra-hepaticos, de
origem gastrica direita-caval e espleno-azigos,
juntos representaram 43,90% do total de casos
analisados (extra e intra-hepaticos). O espleno
caval representou 19,51%, gastrica esquerda-
caval 14,63%, intra-hepatico divisional a direita
9,75%, espleno-frénico 4,87%, porto-caval
2,43%, porto-frénica 2,43% e intra-hepatico
divisional central 2,43% (Figura 1).

Foram observadas litiases renal e ou
vesical em 29 (70,73%) dos 41 pacientes
analisados. A partir da mensuragdo dos rins,
constatou-se que os pacientes com desvio
portossistémico normalmente apresentaram
renomegalia. Todos 0s pacientes
apresentavam microhepatia.

Quanto as manifestacdes clinicas, 22 (53,65%)
apresentavam sinais neurolégicos
(“head-pressing”, andar em circulos,
desorientagdo, prostracao, apatia, sialorréia,
convulsdo pds-prandial, sincope) e 19
(46,34%) sinais clinicos menos especificos

(émese, hiporexia, apetite seletivo, poliuria,
polidipsia, urina escurecida e com odor fétido,
disuria e cristaluria).

Os principais achados bioquimicos,
apesar de serem inespecificos para detecgéo e
diagndstico de desvio portossistémicos, foram
elevacdo das enzimas hepaticas séricas,
alanina aminotransferase (ALT) e fosfatase
alcalina (FA). Dezoito (43,9%) dos pacientes
atendidos apresentavam elevagdo dessas
enzimas e 23 (56,1%) apresentaram os valores
dentro da normalidade. Segundo van Straten
et al., 2015, a dosagem de amdnia em jejum é
um dos principais testes para diagnostico de
desvios portossistémicos com sensibilidade de
81 a 98% e especificidade de 86 a 90%. Dessa
forma, foi utilizada a dosagem de ambnia pré
cirurgica e pos cirargica para confirmar se ha
persisténcia de derivagdo residual nos caes
atendidos. 8 pacientes apresentaram redugao
da amonia em jejum (basal) apds intervengéo
cirirgica. Além dos parametros citados, foi
utilizada a dosagem de acidos biliares pré
prandial e pds prandial, 21 (51,21%) dos
pacientes tiveram elevagdo do parametro em
ambas situagdes. Este paradmetro pode indicar
déficit na reabsorgdo dos acidos biliares na
circulagdo enterohepatica, que em caes sem
alteragdes mais de 95% dos acidos biliares sao
removidos, entretanto quando ha alguma
anomalia na vascularizagdo portal, os acidos
biliares liberados no duodeno proximal e
reabsorvidos no ileo, passam para a circulagao
portal, porém ndo sofrem reabsor¢cdo nos
hepatdcitos.

Trinta e quatro caes (82,92%) foram
submetidos a intervengdo cirdrgica para
insercdo do anel constritor ameréide, 2 (4,87%)
seguiram no tratamento conservativo e 5
(12,19%) em planejamento cirurgico.

Conclusoes

Por meio da classificagdo das
diferentes anomalias vasculares abdominais
avaliadas a partir de exames de tomografia
computadorizada, foi possivel concluir que
houve maior prevaléncia de desvios
portossistémicos extra-hepaticos congénitos,
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acometendo principalmente cées de raga
definida de pequeno porte.

Embora a maioria dos caes acometidos
apresentaram  sinal  neuroldgico, alguns
manifestaram como queixa principal alteragbes
relacionadas ao sistema urinario. Caes jovens
que apresentam litiase renal/vesical ao exame
ultrassonografico devem ser melhor
investigados.

O tratamento conservativo se baseia
no controle dos sinais clinicos da encefalopatia
hepatica, que deve ser iniciado antes da
intervengao cirurgica, diminuindo a absorgéo
de toxinas produzidas pelas bactérias
intestinais, reduzindo a interacdo entre a
microbiota intestinal e substancias
nitrogenadas, com intuito de reduzir os danos
causados pelo estresse oxidativo nos
hepatdcitos. Estes pacientes precisam de
dietas ricas em hidratos de carbono como
principal fonte de calorias devido a rapida
metabolizagdo, e pela deficiéncia da
metabolizagdo proteica decorrente do desvio
da circulagdo portal. A fim de reduzir a
produgdo de substancias nitrogenadas,
utiliza-se a lactulose, um dissacarideo sintético
que captura ions de aménio do lumen intestinal
e acidifica o conteudo intestinal, além disso,
por ser um catartico osmaético acelera o transito
intestinal, reduzindo a producao e absorg¢ao de
amdbnia. Também ¢é utilizado antibidticos de
amplo espectro, visando a redugdao de
bactérias intestinais que produzem toxinas
desencadeadoras dos sinais clinicos da
encefalopatia hepatica.

O tratamento definitivo desta anomalia
€ por meio da inser¢gdo do ameréide constritor
na desembocadura do vaso andOmalo com
objetivo de restabelecer o fluxo portal
gradativamente, promovendo a restauragao do
fluxo de fatores hepatotréficos e a regeneragao
hepética. O restabelecimento gradativo do fluxo
sanguineo dos vasos hepaticos é fundamental
para evitar que ocorra hipertensdo portal,
acarretando a formagdo de  desvios
portossistémicos adquiridos.
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Objectives

The diagnosis of vascular anomalies in
dogs has become more frequent in our country,
due to the greater accessibility of computed
tomography (CT) scans, making it possible to
increase knowledge and treatment of these
conditions. The aim of this retrospective study
(2017-2023) of cases of abdominal vascular
anomalies in dogs treated at Hovet-FMVZ-USP
was to obtain information on their
classifications, other concomitant alterations
(based on the CT scan), data on the affected
animals, relating them to clinical manifestations
and prognosis after treatment.

Materials and Methods

The protocol for this study was
approved by the FMVZ/USP Ethics Committee
on the Use of Animals (CEUAx N 2191260821).
The medical records of dogs treated in the
FMVZ/USP HOVET or sent with suspicion of
vascular abnormalities, mostly portosystemic
deviations (DPS), are being examined with the
aim of obtaining the data of review, history,
physical examination, laboratory examinations
and therapeutic conduct. Subsequently, the
abdominal computed tomography tests of these
dogs with diagnosis of vascular anomaly,
carried out in the Imaging Diagnostics Service

of the Department of Surgery of FMVZ-USP,
stored in the PACS, are analysed. (Picture
Archiving and Communication System). Part of
the computed tomography (CT) was carried out
by private specialty laboratories, after the
service in the unit was interrupted due to the
deactivation of the tomograph. The analysis of
the images is being carried out in the
post-contrast phases (arterial and portal), in
DICOM format (Digital Imaging and
Communications in Medicine), using dedicated
software that enables the postprocessing of
medical images OsiriX MD 9.0 (Pixmeo SARL,
Geneva — Switzerland). All images are being
evaluated together with an experienced
professional in the field of imaging diagnostics.

Results

A total of 41 dogs were analyzed, 21
(51.21%) males and 20 (48.78%) females,
aged between 3 months and 7 years, with 20
(48.78%) being young dogs, up to 2 years old.
As for the distribution of the racial pattern, 23
(56.09%) were Yorkshire Terrier, 5 (12.19%)
Shih Tzu, 3 (7.31%) Border Collie, 1 (2.43%)
German Spitz, 1 (2.43/%) Pug, 2 (4.87%)
Maltese, 1 (2.43%) SRD, 1 (2.43%) Cocker
Spaniel, 1 (2.43%) Bernese, 1 (2.43%) Chow
chow, 1 (2.43%) Lhasa apso.

Extrahepatic  portosystemic  shunts
were classified according to the origin of the
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vessel and its insertion into the systemic

circulation as right gastric-caval, left
gastric-caval, spleno-caval, spleno-azar,
spleno-phrenic, porto-caval, porto-phrenic.

Intrahepatic  portosystemic  shunts  were
classified as left divisional intrahepatic, right
divisional intrahepatic and central divisional
intrahepatic.
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Picture 1: Classification of portosystemic deviations
in terms of their origin and insertion into the systemic
circulation, based on computed tomography.

The most prevalent portosystemic
deviations were extrahepatic, of right gastric-
caval and spleno- azygos origin, together
accounting for 43.90% of the total cases
analyzed (extra and intrahepatic). Spleno-aval
accounted for 19.51%, left gastric-aval 14.63%,
right divisional intrahepatic 9.75%,
spleno-phrenic  4.87%, porto-caval 2.43%,
porto-phrenic 2.43% and central divisional
intrahepatic 2.43% (Figure 1).

Renal and/or bladder lithiasis was
observed in 29 (70.73%) of the 41 patients
analyzed. Kidney measurements showed that
patients with portosystemic shunting usually
had renomegaly. All the patients had
microhepatia.

As for clinical manifestations, 22
(53.65%) had neurological signs
("head-pressing", walking in circles,
disorientation, prostration, apathy, sialorrhea,
postprandial convulsion, syncope) and 19
(46.34%) had less specific clinical signs
(emesis, hyporexia, selective appetite, polyuria,

polydipsia, dark and foul-smelling urine, dysuria
and crystalluria).

The main biochemical findings, despite
being non-specific for detecting and diagnosing
portosystemic shunts, were elevated serum
liver enzymes, alanine aminotransferase (ALT)
and alkaline phosphatase (AF). Eighteen
(43.9%) of the patients had elevated levels of
these enzymes and 23 (56.1%) had values
within the normal range. According to van
Straten et al., 2015, fasting ammonia levels are
one of the main tests for diagnosing
portosystemic disorders, with a sensitivity of 81
to 98% and specificity of 86 to 90%. Therefore,
pre-surgical and post-surgical ammonia levels
were used to confirm the persistence of residual
shunts in the dogs treated. 8 patients showed a
reduction in fasting ammonia (baseline) after
surgery. In addition to the aforementioned
parameters, preprandial and postprandial bile
acid levels were also measured. 21 (51.21%) of
the patients had an increase in this parameter
in both situations. This parameter may indicate
a deficit in the reabsorption of bile acids in the
enterohepatic circulation, which in unaltered
dogs more than 95% of the bile acids are
removed, but when there is an anomaly in the
portal vascularization, the bile acids released in
the proximal duodenum and reabsorbed in the
ileum pass into the portal circulation, but are
not reabsorbed in the hepatocytes.

Thirty-four dogs (82.92%) underwent
surgery to insert the ameroid constrictor ring, 2
(4.87%) underwent conservative treatment and
5 (12.19%) underwent surgical planning.

Conclusions

By classifying the different abdominal
vascular anomalies assessed using CT scans,
it was possible to conclude that there was a
higher prevalence of congenital extrahepatic
portosystemic deviations, mainly affecting small
breed dogs.

Although most of the affected dogs had
neurological signs, some had alterations related
to the urinary system as their main complaint.
Young dogs showing renal/vesical lithiasis on
ultrasound should be better investigated.
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Conservative treatment is based on
controlling the clinical signs of hepatic
encephalopathy, which should be started before
surgery, reducing the absorption of toxins
produced by intestinal bacteria, reducing the
interaction between the intestinal microbiota
and nitrogenous substances, in order to reduce
the damage caused by oxidative stress in
hepatocytes. These patients need diets rich in
carbohydrates as the main source of calories
due to their rapid metabolization and the
impairment of protein metabolization resulting
from the detour of the portal circulation. In
order to reduce the production of nitrogenous
substances, lactulose is used, a synthetic
disaccharide that captures ammonium ions
from the intestinal lumen and acidifies the
intestinal contents. In addition, as it is an
osmotic cathartic, it speeds up intestinal transit,
reducing the production and absorption of
ammonia. Broad-spectrum antibiotics are also
used to reduce the intestinal bacteria that
produce the toxins that trigger the clinical signs
of hepatic encephalopathy.

The definitive treatment for this
anomaly is the insertion of a constrictor ameroid
at the mouth of the anomalous vessel with the
aim of gradually re-establishing portal flow,
promoting the restoration of the flow of
hepatotrophic factors and liver regeneration.
The gradual restoration of blood flow to the
hepatic vessels is essential to prevent portal
hypertension from occurring, leading to the
formation of acquired portosystemic shunts.
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