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Abstract

The clinical characteristics and complementary methods that led to the cholelithiasis and obstructive choledocholithiasis
diagnosis in a domestic cat, as well as the clinical-pathological changes are described. This condition is one of the causes of
the extrahepatic bile duct obstruction syndrome (EBDO) with low incidence in dogs and cats.

Key words: CHOLELITHIASIS, DIAGNOSIS, TREATMENT, CATS.

Resumen

Se describen las caracteristicas clinicas y métodos complementarios que permitieron llegar al diagndstico de colelitiasis y
coledocolitiasis obstructiva en un gato doméstico, asi como los cambios clinico-patolégicos. Esta enfermedad forma parte
del sindrome de obstruccion biliar ductal extrahepdtica con baja incidencia en perros y gatos.
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Introduction

holelithiasis (from the Greek: chole: bile and

lithos: stone) is characterized for crystal depos-

its or mineral concretions in gallbladder.' Its
appearance is infrequent in dogs and cats. The clini-
cal signs of this pathology are vomit, intermittent
abdominal pain and icterus."*

The majority of canine and feline choleliths are
composed of calcium salts (48% are radiopaque) and
billirubinate (pigmented calculi)® from biliary sedi-
ments that separate from the liquid part of the biliary
compound.®*"® The extrahepatic bile duct obstruc-
tion syndrome (EBDO) etiology is multifactorial and
environmental and genetic causes intervene. It has
been demonstrated that the Lith gene overexpression
(which codify for lipidic transporters toward the can-
alicular membrane), foments cholesterol deposits in
bile secretion and predisposes to cholelithiasis forma-
tion.” In cats, the presence of choleliths is associated
with biliary stasis, biliary composition alterations,
dietary factors and parasite or bacterial infections of
the gallbladder."*® In the human being, the develop-
ment of cholelithiasis starts by the hepatic secretion
of bile oversaturated with cholesterol (lithogenic
bile)."**

Dogs fed with diets rich in carbohydrates and mar-
ginal quantities of protein, deficient in methionine,
constantly develop pigmented choleliths and biliary
mud that provoke cholelithiasis and hypersecretion of
mucous by soluble factors in the bile, which swollen
the biliary wall.>*

When there is obstruction of the extrahepatic
biliary system in small species, blood chemistry shows
increase in total and conjugated bilirubin, increase in
alkaline phosphatase (AP) and alanine aminotrans-
ferase (ALT).>*®*!% Calculi in gallbladder, that are
not radiodense, can be identified by echography."*"
In the presence of an obstruction, dilation of the gall-
bladder, as well as biliary conducts and bile duct cyst
can be observed. In a retrospective study in cats,’ 14%
of the biliary calculi were radiodense and in abdomi-
nal radiographic studies, gas associated with emphy-
sematous cholecistitis was observed."' In another study,
48% of the choleliths contained calcium.®

Clinical case presentation

A cat of European breed, domestic, female, 16 years of
age, with a weight of 2.7 kg, with anorexia and vomits,
with five days of evolution, was presented at the Hos-
pital Veterinaria de Especialidades of the Universidad
Nacional Autonoma de Mexico. At the physical exam
the patient showed depression, corporal condition
2/5, dehydration of 9%, oral mucosa, icteric inner
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Introduccion

a colelitiasis (del griego chole: bilis y lthos:

piedra) se caracteriza por el depésito de cris-

tales o de concreciones minerales en la vesicula
biliar." Su presentacién es poco frecuente en perros
y gatos. Los signos clinicos que involucran esta
patologia son vomito, dolor abdominal intermitente
e ictericia."™*

La mayoria de los colelitos caninos y felinos se
componen de sales de calcio (48% son radioopacos)
y de bilirrubinato (cdlculos pigmentados)® a partir de
sedimentos biliares que se separan de la parte liquida
del compuesto biliar.>*® La etiologia del sindrome
de obstruccion biliar ductal extrahepatica (SOBE)
es multifactorial; en €l intervienen causas genéticas 'y
medioambientales. En ratones se ha demostrado que
la sobreexpresion de genes Lith (que codifican para
transportadores lipidicos hacia la membrana cana-
licular), fomenta el depésito de colesterol en la secre-
cién biliar y predispone a la formacién de colelitiasis.’
En gatos, la presencia de colelitos se asocia con esta-
sis biliar, alteracién en la composicion biliar, factores
dietéticos e infecciones parasitarias o bacterianas de
la vesicula biliar."*® En el ser humano, el desarrollo
de colelitiasis comienza por la secrecion hepatica de
bilis sobresaturada con colesterol (bilis litogénica)."**

Los perros alimentados con dietas ricas en carbo-
hidratos y cantidades marginales de proteinas, defi-
cientes de metionina, desarrollan constantemente
colelitos pigmentados y arenillas que provocan cole-
cistitis e hipersecrecién de moco por factores solubles
en la bilis, que inflaman la pared biliar.>®

Cuando existe obstruccion del sistema biliar extra-
hepatico en pequenas especies, labioquimicasanguinea
presenta aumento de la bilirrubina total y conjugada,
incremento en las concentraciones de fosfatasa alcalina
(FA) y de alanin amino transferasa (ALT).>>**'" Los
calculos en la vesicula biliar, que no son radiodensos,
pueden identificarse por ecografia."®'" Ante la pres-
encia de una obstruccién se observa dilatacion de
la vesicula biliar, asi como de los conductos biliares
y colédoco quistico. En un estudio retrospectivo en
gatos,6 14% de los calculos biliares fueron radiodensos
y en los estudios radiograficos abdominales se observo
gas asociado con colecistitis enfisematosa.! En otro
estudio, 48% de los colelitos contenia calcio.®

Presentacion del caso clinico

Se present6 al Hospital Veterinario de Especialidades
de la Universidad Nacional Auténoma de Meéxico,
un gato de raza Europeo, doméstico, hembra, de 16
anos de edad, 2.7 kg de peso, con anorexia y vomi-
tos, con evolucion de cinco dias. Al examen {isico, la



side of the ears and skin, diffuse pain at abdominal
palpation, slow capillary filling and weak pulse. The
initial laboratory results reported: glycemia 130 mg/
dL, microhematocrit 0.36 L/L, icteric serum, plas-
matic protein 96 g/L. Urinalysis showed bilirubin
(+++), proteinuria (+), hematuria and urinary density
(by refractometry) 1.026. Probable hepatic lipidosis
and cholangiohepatitis are presumed, by the jaundice;
CRF was suspected by the urinary density values.

The cat was hospitalized, canalized with Ringer
solution at maintenance therapy and 9% dehydra-
tion (DH), medicated with tramadol at 2 mg/kg IV
TID, forced fed with low fat and high calories diet. A
simple abdomen radiographic study was done where
radiopaque structures were observed of 0.5 and 1.0 cm
in diameter, with mineral density localized in cranial
abdomen, between the 10, 11 and 12 intercostal spaces,
anatomically corresponding to the gallbladder. One of
the calculus was found caudal to the gastric silhouette
(Figure 1). In the abdomen ultrasound, the gallblad-
der was found severely dilated, with abundant mud
and multiple calculi. Also, multiple anechoic tubular
structures which correspond to the called “too many
tubes sign”, associated with hepatic duct dilatation
were observed (Figure 2).

The laboratory results were: hemogram (HG);
hyperproteinemia and leukocytosis by neutrophilia
related with active chronic inflammation (Table
1). In blood chemistry (BCH), hyperbilirubinemia,
increase of hepatic enzymes ALT, AST, AP, and GGT
associated with cholangiohepathy, hypercholesterol-
emia and hypertriglyceridemia was reported, due to
fat removal related with a probable hepatic lipidosis.

Figura 1: Proyeccion lateral de abdomen con la paciente en dect-
bito lateral derecho. Se observan multiples calculos en la vesicula
biliar y uno de ellos caudal a la silueta gastrica. En la necropsia se
observo que este calculo se encontraba en la porcion distal del colé-
doco causando obstruccion total.

Figure 1: Lateral abdomen projection with the patient in right lat-
eral decubitus. Multiple calculi are observed in gallbladder and one
of them caudal to the gastric silhouette. At necropsy, it was observed
that this calculus was found in the distal portion of the choledocho
causing total blockage.

paciente se mostraba deprimida, condiciéon corporal
2/5, deshidratacion de 9%, mucosa oral, cara interna
de pabellones auriculares y piel ictéricas, dolor difuso
a la palpaciéon abdominal, llenado capilar retardado
y pulso débil. Los resultados iniciales de laboratorio
informaron: glucemia 130 mg/dL, microhematocrito
de 0.36 L/L, plasma ictérico, proteinas plasmaticas
96 g/L. El urianalisis mostr6é bilirrubinuria (+++),
proteinuria (+), hematuria y densidad urinaria (por
refractometria) de 1.026. Se presume probable lipido-
sis hepatica y colalangiohepatitis, por la ictericia; se
sospecho6 de IRC por los valores de la densidad uri-
naria.

La gata fue hospitalizada, se canaliz6 con solucion
Ringer a terapia de mantenimiento y 9% deshidra-
tacion (DH), medicada con tramadol a 2 mg/kg IV
TID, alimento forzado con dieta baja en grasas y alta
en calorias. Se realiz6 estudio radiografico simple de
abdomen donde se observaron estructuras radiopacas
de 0.5 a 1.0 cm de diametro, con densidad mineral
localizadas en abdomen craneal, entre el 10, 11 y 12
espacios intercostales, correspondiendo anatoémi-
camente a la vesicula biliar. Uno de los calculos se
localiz6 caudal a la silueta gastrica (Figural). En el
ultrasonido de abdomen, la vesicula biliar se encontro
severamente dilatada, con abundante lodo y miltiples
calculos. También se observaron miiltiples estructu-
ras tubulares anecoicas que corresponden al llamado
“signo de muchos tubos”, asociado con dilataciéon de
los ductos hepaticos (Figura 2).

Los resultados de laboratorio fueron: Hemograma
(HG); hiperproteinemia y leucocitosis por neutrofilia
relacionado con inflamacién crénica activa (Cuadro
1). En la quimica sanguinea (QS) se senal6 hiperbilir-
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Figura 2: Sonograma de la vesicula biliar e higado. Se observa el
signo de “muchos tubos” que corresponde a la dilatacion de los
ductos hepaticos. Usualmente este signo se asocia con obstruccion
biliar completa crénica

Figure 2: Gallbladder and liver sonogram. “Too many tubes sign” is

observed, corresponding to the hepatic duct dilation. Usually this
sign is associated with complete chronic biliary obstruction.
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Increase in urea and creatinine associated with renal
azotemia; increase in CK and AST associated with
muscular catabolism; hyperglobulinemia in regard
to chronic inflammation and hypokalemia associated
with vomiting (Table 2). Clinically, the patient wors-
ened, showed cardiac arrest and died. The cause was
multifactorial, associated with liver failure and maybe
to a neurogenic shock due to pancreatic necrosis. At
necropsy the gallbladder was observed increased in
size, seriously dilated and tortuous. The choledocho
presented marked diffuse distention up to its duode-
nal mouth (Figures 3 and 4). In the vesicle and duct
lumen numerous choleliths were found, dark green,
of different size, that occupied approximately 30% of
the vesicle lumen and obliterated the choledocho’s
lumen (sever obliterating cholelithiasis). The pan-
creas showed multiple random suffusions and was
friable (grave necrohemorrhagic pancreatitis). By
microscope observation, the liver showed moderate
diffuse hepatocellular vacuolar degeneration with
grave intrahepatic cholestasis, biliary duct hyperpla-
sia, the pancreas showed necrosis and extended hem-
orrhages.

With the clinical history and physical exam find-
ings, hepatobiliary disease was suspected, neverthe-
less, complementary diagnostic methods confirmed
cholecistitis and obliterating cholelithiasis over other
frequent pathologies, such as hepatic lipidosis, chol-
angiohepatitis or hepatic neoplasia.

Cuadro 1
HEMOGRAMA
HEMOGRAM
Analyte Results ~ Units  Reference values
Hematocrit 0.33 L/L 0.24-0.45
Erythrocytes 84  x10%/L 5-10
MCV 39 fL 39-55
Reticulocytes - x 10°/L <60
Platelets 528  x 10°L 300-700
Total proteins 96 g/L 60-80
Leukocytes 437  x109L 5.5-19.5
Differential
Neutrophils 376  x10%L 2.5-12.5
Bands 35  x10%L 0-0.3
Metamyelocytes 0 x 10°/L 0
Myelocyte 0 x 10%/L 0
Lymphocytes 04  x10%L 1.5-7
Monocytes 21 x10%L 0-0.8
Eosinophils 0 x 10%/L 0-0.9
Basophils 0 x 10%/L Rare
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rubinemia, aumento de enzimas hepaticas ALT, AST,
FAy GGT asociado a colangiohepatia, hipercolesterole-
mia e hipertrigliceridemia debida a remocién de grasas
relacionado a probable lipidosis hepatica. Aumento de
urea y creatinina asociado a azotemia renal; aumento
de CKy AST asociado a catabolismo muscular; hiperg-
lobulinemia relacionado a inflamacién crénica e hipo-
calemia asociado a vomitos (Cuadro 2). Clinicamente
la paciente mostré deterioro generalizado, present6
paro cardiorrespiratorio y murié. La causa fue mul-
tifactorial, asociada a insuficiencia hepdtica y quiza
a choque neurogénico por necrosis pancredtica. A la
necropsia se observo la vesicula biliar aumentada de
tamano, gravemente ectdsica y tortuosa. El colédoco
present6 marcada distension difusa hasta su desem-
bocadura duodenal (Figuras 3 y 4). En el lumen vesi-
cal y ductal se encontraron numerosos colelitos, verde
oscuro, de diferentes tamanos y formas, que ocupaban
aproximadamente 30% del lamen vesical y oblitera-
ban la luz del colédoco (colelitiasis obliterante severa).
El pancreas present6 multiples sufusiones aleatorias y
estaba friable (pancreatitis necrohemorragica grave).
Mediante la observacién con microscopio, el higado
present6 degeneracion vacuolar, hepatocelular mode-
rada difusa con colestasis intrahepatica grave, hiper-
plasia de ductos biliares, el pancreas mostré necrosis y
hemorragias extensas.

Con la historia clinica y los hallazgos al examen
fisico se sospech6 de enfermedad hepatobiliar; sin
embargo, los métodos de diagnostico complementa-
rios confirmaron colecistitis y colelitiasis obliterante
sobre otras patologias frecuentes, como lipidosis
hepatica, colangiohepatitis o neoplasia hepatica.

Figura 3: Imagen macroscopica del higado, tracto biliar y tubo
digestivo. Se aprecia la vesicula biliar y el colédoco parcialmente
disecados, con aspecto tortuoso, en cuyo interior contienen nume-
rosos colelitos distribuidos a lo largo del tracto biliar.

Figure 3: Macroscopic image of liver, biliary and digestive tract. Gall-
bladder and choledocho are shown partially disectected, with tortu-
ous appearance, where numerous choleliths are distributed along
the biliary tract.



Figura 4: Vesicula biliar y colédoco. Se observa el lumen vesical con
multiples dreas cavernosas, ligeramente granulares (hiperplasia) y
numerosos colelitos dispersos que oblitera el lumen del colédoco
(flecha).

Figure 4: Gallbladder and choledocho. Vesicle lumen with mul-
tiple cavernous areas, slightly granular (hyperplasia) and numer-
ous disperse choleliths that obliterate the choledocho’s lumen are
observed (arrow).

To visualize calculi in a simple radiography, these
must have calcium as its main component. A cholelith
analysis in dogs and cats by crystallography showed
that they are formed by 40% of calcium carbonate,
55% of calcium bilirubinate and only 5% of choles-
terol.® Therefore, itis deduced that 50% are diagnosed
by simple radiographic study. Nevertheless, in human
medicine only 16% to 32% of biliary calculi are shown
as visible opacity in a simple abdomen radiography,
since its majority is composed by cholesterol.” In this
case, the ultrasound diagnosis not only corroborated
the presence of biliary calculi observed in the simple
radiographic study, but evidenced gallbladder dilata-
tion, choledocho obstruction and hepatic duct dilata-
tion.

The chenodesoxycholic acid lowers the hepatic
synthesis and biliary secretion of cholesterol in
humans."* The low cholesterol content in biliary cal-
culi of dogs and cats rules out the benefit of this type
of management.

Cholecistectomy is the surgery of election for the

Cuadro 2
QUIMICA SANGUINEA
BLOOD CHEMISTRY

Analyte Results Units Reference values
Glucose 111 mmol/L 3.8-7.9
Urea 46.1 mmol/L 4.1-10.8
Creatinine 255 mmol/L 56-176
Cholesterol 5.36 mmol/L 1.78-3.87
Total Bilirubin 608.3 mmol/L 1.7-6.8
Conjugated Bilirubin 437.1 mmol/L 0-1.7
Non conjugated Bilirubin 171.2 mmol/L 0-1.5
ALT 733 u/L <72
AST 557 u/L <61

AP 204 u/L <107
GGT 59 u/L <10
Amylase 2577 u/L <1800
CK 1331 u/L <277
Total proteins 81 g/L 59.81
Albumin 26 g/L 26-38
Globulin 55 g/L 29-47
Calcium 2.03 mmol/L 2.05-2.76
Phosphorus 4.68 mmol/L 0.96-1.96
Potassium 321 mmol/L 3.6-5.3
Sodium 151 mmol/L 143-158
Chlorine 117 mmol/L 110-125
Bicarbonate 14 mmol/L 14-24
Anin gap 23 mmol/L 10-27
Strong ions difference 34 mmol/L 30-40
Osmolarity 337 mOsm/kg  290-330
Triglycerides 11.4 mmol/L 0.6-1.2

ALT: Alanine aminotransferase AST: Aspartate aminotransferase ~AP: Alkaline phosfatase

GGT: Gamma glutamyltransferase; CK: Creatinine kinase

Para visualizar calculos en una radiografia simple,
éstos deben tener al calcio como componente prin-
cipal. Un andlisis de colelitos en perros y gatos, por
cristalografia, mostré que estan formados por 40% de
carbonato de calcio, 55% de bilirrubinato de calcio
y s6lo 5% de colesterol.® Por ello se deduce que 50%
se diagnostican mediante estudio radiografico simple.
Sin embargo, en medicina humana sélo 16% a 32%
de los calculos biliares se muestran como opacidades
visibles en la radiografia simple de abdomen, ya que
en su mayoria la composicién es de colesterol.® En este
caso, el diagnoéstico de ultrasonido no sélo corroboré
la presencia de calculos biliares observados en el estu-
dio radiografico simple, sino que evidenci6 dilatacion
de vesicula biliar, obstruccion del colédoco y dilata-
ci6én de ductos hepdticos.

El 4cido quenodesoxicélico disminuye la sintesis
hepatica y la secrecion biliar de colesterol en las per-
sonas."” El bajo contenido de colesterol en los calculos
biliares de perrosy gatos descarta el beneficio de este
tipo de manejo.

La colecistectomia es la cirugia de eleccién para la
extraccién de los calculos.”"” La determinacion de la
permeabilidad del conducto biliar mediante la catete-
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extraction of calculi.*"® The determination of biliary
conduct permeability by means of catheterization and
rinse of lower biliary ducts is essential for a good sur-
gery result. It is important to carry out anaerobic and
aerobic bacteria culture of bile, along with an antibi-
ogram.” In the patient, such procedures could have
been performed, if the diagnosis would have been
opportune.

The clinical profile of cholelithiasis in felines
turns such disease in a pathology that easily can be
sub-diagnosed."” Laboratory and clinical tests help to
guide the diagnosis, allowing to determine the ther-
apy of election.

Preventive medicine must be considered by owners
of older cats and dogs, since periodical biochemistry
alterations, urinalysis and hemogram are useful for
an opportune diagnosis and treatment.
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