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Abstract
Liver affections are one of the most challenging conditions
the dingnostic workup is exhausting and expensive, The cu..r:"::: l:l canine medicine practice;
ected  €ases of dog's hepatic affections on  basis ()l'b |~l|(lly designed to investigate
“m.ﬂsmmgrnphic and laparoscopic findings with spcciuf '.'cft‘rcn:. l(llc(;l, clinic-pathologic,
Thirty-nine diseased dogs of different ages, sexes, and breeds were :n ol "'"Il’ic-g“mu' l)lo'p‘sy.
most consistent clinical signs were anorexin (29/39), emaciation (27/1;(; Yﬁ( | . lihls study. The
caused by hepatomegaly (5/39), ascites (19/39), vomiting (18/39) (l}“l‘;‘hc):. ‘22:‘/!;1:)! distention
(5/39), and fever (2/39). Marked significant increase in liver cnz,ymcs nclivi(ice‘(/z,Sjl“llI/l\l(lli':'c
ALI.’ and GG'I‘?, along Wil.ll marked clevation in Bilirubin values were the m(’m sign’iﬂm;n;
clinicopathological alterations. Scven vaccinated apparently normal dogs from the same
locality were used as contrul: Ultrasonographic assessment was performed on thirty-three
patients, the ultrasonographic examination showed fatty changes in liver tissue (11/33),
hepatic masses (7/33), cirrhosis (12/33) and biliary tract affections (3/33). Laparoscopy was
performed in six patients only. Sub-hepatic abscess and enlarged yellowish liver were
observed during laparoscopic procedures, in onc case tiny abscess in ventral surface of liver
along with enlarged slightly dark colored gallbladder wall, which was suspected as hepatic
Lipidosis, and the diagnosis was confirmed histopathologically. The findings of this
investigation assert the importance of ultrasonography and laparoscopy as investigative tools

in diagnosis of canine hepatic affections.
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deceptive elevation in serum enzymatic
activities (Watson and Bunch 2009).

i i slinical and
most common affections in small animal Although, these cons.tcllatlc?n of ¢ :
Jaboratory findings 18 habitually comprises

practice, whi - a diagnostic ) ) :
jch, onsiderce i the justifiable basis of tentative diagnosis,

cl .
e amaretsl, 2019 nevertheless the ultimate diagnosis Tequires
al diagnostic tools (Hall and German,

Introduction
Hepatobillary diseases are one of the

Cardinal signs of liver affections in addition
edema, 2005).

dogs usually are icterus, ascites,
1ce;

Maciation and gastrointestinal disturbar practice, several

In veterinary
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it is usually indicated in cases of
activitics, presence

allow  the

atie iffections

parencliyma,
increased liver enzymes
of abdominal fluids
determination of nature of hep
(Konde and Pugh, 1996, Pastor and Bachs,

2010).

and

Laparoscopy offers enormous merits
over ultrasonography as it permits the direct
visnalization in three diminish of liver and
adjacent structures (Kolata and Freeman
1999). Laparoscopy is minimally invasive
and less disturbing in dogs (Yanmaz ct al.
2007), Laparoscopy was instigated (o aid and
provide alternative to or proceeding lo
lapzrotomy when the medical circumstances
according such minor invasive process (Wildt
1980).

Liver biopsy ecither guided by
ultrasonography  or  laparoscopy  are
considered a revolt for diagnosis of
hepatobilliary  disorders  (Richter, 2006).
Image-guided needle  biopsy is  widely

accepted as precise and secure method for
obtaining  tissues  for  cytologic and
histopathologic  examination (Ho et al,
2003).

The combinations of information
acquired by ultrasonography or laparoscopy
with histopathology provide the definitive
diagnosis in most patients (Jalan ct al. 1995),

The current study designed to
investigate selected cases of dogs' hepatic
affections on basis of clinical, clinic-
pathologic, ultrasonographic and
laparoscopic findings with special reference
to image-guided biopsy.

Material and Methods

Thirty-nine diseased dogs of different
ages, sexes, and breeds were used in this
stuc}y. The dogs were referred to Small
~ Animal Medicine Teaching Hospital, Faculty
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of Veterinary Medicine, Caire University A,
admission, thorough ph;ﬁiical examinatio,
was petformed and clinical
recorded, Serum samples were analvzed for
-

§
i)

&igﬁ.’; were

P T " b -
liver enzymes aclivitices and 1o01al bilin
respective 1est kits (Stanbio® |

L
Pl
Mo,

using
USA). Seven vaccinated appzzrtﬂﬂ;« normal
ds?:;’frcm the same locality were used gz
control.

Ultrasonographic examination of the
liver and gallbladder was performed on un.
sedated thirty-three dogs, Ultrasonographic
images were achicved with the dog in domal
recumbency using a veniral subcostal and
right-sided intercostal approach according 1o
Nyland and Hager (1985). The hepatc
cchogenicity was compared with splenic and
renal cortex echogenicity according o
Nyland and Matton (1993).

Liver laparoscopy was performed on
six dogs, the inclusion criteria include abiliy
of animal to sustain general anesthesia,
coagulation profile test (BMBT, PT and
PTT), cardiopulmonary status, and dog body
weight (Kolata and Freeman 1999) The
viewing telescope was used to direct tru-cut
needle into liver, only biopsy tissue was
attained when clear view of organ and site of
biopsy were acquired, (Willard 2002).

Biopsy samples were instantly placed
in 10% formalin solution and tagged. The
specimens  were  then  processed  for
histological examination, fixed in paraffin
and sliced into 8 pm thick sections. The
slides then stained with Hematoxylin and
Eosin by the standard histological techniques
and inspected under the light microscopy (D¢
Reycke er al., 1999),

Student’s t-test (STATISTICA for
Windows, version 5.1, StatSoft, Inc.) Wwas
used.
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Results

The most consistent ¢linical signs (Fig,
| were anorepv(ia (2?/39), emaciation (27/39),
" Jominal dnstentlo.n caused by hepatic
o (5/39), ascites '(19/39), vomiting
(18/39)1 diarrhea (24/39? Ja'undlce (5/39), and
fever (2/39). Marked significant increase in
fiver enzymes activities (AST, ALT, ALP
and GGT), along with marked elevation in
pilirubin values compared to control group
were observed, results are presented in table
().

Liver and gall bladder were assessed
by ultrasonography in all dogs involved in
the study. Ultrasonographic findings were
shown in figure 2. Ultrasonographic findings
of hepatobiliary system included increase in
hepatic size with diffuse increase in hepatic
echogenicity suspecting fat accumulation in
liver (11/33), focal or multifocal hypoechoic
or hyperechoic hepatic lesions ~which
diagnosed as unidentified hepatic masses
(7/33) with accumulation of ascitic fluids in
two cases of them, microheptia with diffuse
increase  in  hepatic ~echogenicity ~and
accumulation of ascitic fluids (12/33) which
diagnosed as hepatic cirrhosis, accumulation
of echogenic materials within gall bladder
without acoustic shadowing and increased
thickness of the wall (1/33), and common bile
duct dilation and enlargement (2/33) which
diagnosed as biliary obstruction.

ISSN 11101473

—

. Laparoscopy Was  performed
patleqts only (Figure3), The lapa
CXxamination revealed sub-hepatic aidr
enlarged yellowish liver, in one
abscess in ventral surface of liver a

enlarged slightly dark colored
wall,

in six
0scapic
s¢ess and
case tiny
long with
: gallbladder
all which was suspected as hepatic
Lipidosis (Steatosis, Fatty Change), but the
confirmation of the diagnosis v;as only
possible via biopsy sample analysis,

Biopsy samples were taken and referred
to histopatholgy (Fi. 4). Histopathology was
able to confirm the diagnosis of fatty changes
in liver "Hepatic Lipidosis” (Steatosis), as
vacuolation of hepatocytes with kupffer cell
activation and pyknosis of hepatocyte nuclet,
focal hepatic necrosis associated with
leucocytic cells infiltration as well as

sinusoidal leucocytosis.

Table (1): Selected serum
biochemistry findings in thirty- nine dogs
with hepatic ailments.

|

|

|

Parameter Patient data Control datLl
ALT u/l 124.8+18.7* 28.9=7.59
AST wl 149+23.5% 42.8=10
ALP u/l 217+24.4* 73.8£12.7
GGT u/l 46+4.15* 10.8+3.94
Total 1.347+0.357* 0.401=0.069
bilirubin
mg/dl

* statistically significant difference at
P<0.05.
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Figure (1): Clinical signs associated with hepatobiliary affections in dogs showing:

One and half -year-Great Dane dog showing marked depression and cachexia.
Three -years- German shepherd dog showing yellowish discoloration of skin of ventral abdomen
Seven-years- White German Shepherd dog showing marked abdominal distention due to accumulation of ascitic fluid.

Four -years- German shepherd dog showing marked abdominal distention and abdominocentesis revealed accumulation of
ascitic fluid.
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Figure (2): Ultrasonographic fi
A.  Sagittal scan of the liver of 3

echogenicity as compared wit
liver

B. Sagittal scan of 12

ndings in case of affec
-years- old Yorkshir,
h renal cortex of rig

ted dogs showing:
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ateral liver lobe overlapping o

e bitch with history i ious i ing in hepde
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) ; —years- old mastiff dog w

like hepatic masses measuring (5.727cm) w
hypocechoic lesions, Diagnosis: Hepatic mass

C. Sagittal scan of the liver of 1T -years- old“Gri(Ton d
ihm'wng small echogenic Jjver surrounded by zmechoico

D, Sagival scan of § ~Years- old Boxer dog with hj
Diagnosis: Biliary obstruction. -

ith history of an
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idth and (4.884 e
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2 vyi}h history of lethargy,
ascitic fluid. Diagnosis; Ljy
Ty anorexia, vomiting ang

v

. . § w
Progressive abdominal enlargement and diarr!
er cirrhosis.
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Jaundice showing marked dilation of bile d
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Figure (3): La i
A ;,d B)(E )] aparoscopic findings in affected d
e l.n nrgbcd yellowish liver surface o6 0ogs showing
iver abscess was found s |
e e . 1d on dorsal surface of i i
D gt ered in ventral surface of the live ilvcr- S b
2 Biop57nccd|g Wtly dark colored gallbladder wall HOATRg exp orm(opy laparoscopl "
y ¢ was clearly visible during laparoscopic proced '
ocedaure.
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Figure (4) Hi

N bth{ (4} Histopathologic findings obta
iy Ie(l)]mlcl'o:gmph photo showing marked dila

B };hmocogllc cells infiltration .
Ny comlcro_gmp.h photo showing hypcrplasiﬂ
tho:;r;ecuve tissue proliferation.
Drolifemg::fmph photo showing marked pO

Photomj
m .
icrograph of liver of dog showing vact

Canine D‘iscussion
thallenge fo hepatic affections conl
most agpro 5 .maﬂy'pl‘actitioners tod
Most Pfecisgrcl;-ue diagnostic test to @
iagnosis (Steiner, 2008).

stitute @
ecide the
ttain the

ining via Japaroscopic
tation of hepatic sinusoids

of epithelial lining bil
rtal infiltration wit

olation of hepato€

guidance showing:

() and focal area of hepatic necrosis replaced

¢ duct associated with focal necrosis of epithelial

h leucocytes as well as fibrous connective tissue

ytes and pylenosis of their nuclei.

Variety of clinical signs was observed in
the affected dogs; cardinal signs Were:
different grades of icterus, ascites, emaciation,
yomiting and diarrhea (Leib and Monroe,

1997; and Center, 2005).
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In this study, the liver -flmctl
abnormal elevation,

lirubin activities may
hepatocellular injury
function; these elevations
concern  for further
detect  the underline
r (Steiner 2008, Rebar
systemic  illness and
ould lead to unreliable
tic activities (Watson and

showad
ennvmes and b
sug&;estive to

impaired hepatic
should raise the
investigation 10

hepatobillary disorde
2008). However,
plentiful drugs ¢
increase in enzyma
Bunch, 2009).

Diagnostic imaging is an important tool
of many diagnostic workups in patient dogs;
nevertheless, it always requests practiced eye
for interpretation of such images (Vignoli et
al., 2007). Ultrasonography was mandatory
for this required specification. In case of fatty
liver, the ultrasonographic scan revealed a
generalized increase in hepatic echogenicity,
which attributed to intra-hepatic deposition of
fat and liver lateral lobe overlapped the right
kidney (Yeager and Mohammed, 1982;
Scatarige et al., 1984).

Cirrhosis was very difficult to diagnose
clinically.  Ultrasonography  thoroughly
revealed that liver was smaller than normal,
hyperechoic with irregular contour and
accumulation of ascitic fluid in the abdomen
separating the liver lobes. These findings
were generally come in accordance with
Farrow (2003); contrariwise, Morita et al.,
(1998) stated that the alteration in
echogenicity of the liver may be diffuse or
focal with focal changes are being easier to
detect because the surrounding hepatic
parenchyma will be normal; the diffuse
che'mges are not easily detected and may be
artlfac_tual. In hepatic masses, clinical signs
were indistinguishable, clinical examination
and abdominal palpation showed the presence
of pe.ﬂpab]e hepatic mass, Ultrasonography
permitted the determination of extent and size
of such masses (Torad, 2005; Kelany. 2006)
Thougl}, ultrasonography equippe,d to
determine the presence of hepatic masses; it

failed to characteri
e ~
e nize the type (nature) of

Dingnosis of ""“"‘}L.!“.‘l"'.‘.!.‘"'ffrtf”,","f'.',__,, N
= ~—'-_‘__4_‘—v-'.-——-—"

I

40

In biliary olmtruc}ifm, u!lrusmm‘gmphic
examination showed wsnl‘)Iy dilated bile dug
along with thick echogenic wall and anechoi,
bilchbstructiun of the l,nluu':y tract may oceyy
due to obstruction of the major !wpmlc ducty,
the cystic duct or the common tnl‘c duc} and )
may be due to @ mural, intraluminal o

extramural causes (I’nddy. 2006),
Ultrasonography can (liﬁ‘crcmm‘tc 1’0!}\:(*1511
intrahepatic ~ and extrahepatic biliary
obstruction, where dilated anechoic tubular

gall bladder is indicative

structure with small ‘
obstruction; wherens

for intrahepatic biliary 0bSIructic
enlarged gall bladder wnh.dnlmlon 9F b(‘)l‘h
intrahepatic and extrahepatic ducts identily
extrahepatic obstruction (Nyland nn(l' Mutfon
1995).  Laparoscopy is minimally invasive
and less traumatic in animals.  For
laparoscopy, the animal rapidly turns its
normal physical ~condition. Laparoscopy
allows safe biopsy in several organs such as
kidney, liver, pancreas and intestine (Yanmaz
et al. 2007). In this study, laparoscopic
findings constitute the legitimate basis for
hepatic Lipidosis (Steatosis); the liver was
ascribed to be moderately enlarged and pale
yellow (van der Linde-Sipman et al.,, 1990),
Hepatic steatosis (lipidosis) may take a
diversity of forms, namely, microsteatosis
which refers to alteration in which lipid
buildup is in the form of small vacuoles,
whereas, macrosteatosis, the lipid vacuoles
are as big as or larger than the cell nucleus
and commence to disfigure other intracellular
structures (Burt et al., 2008; Turlin et al,
2009), these findings have been described
previously in post mortem studies, however,
the notion of actual looking inside the body
cavities, which can provide plentiful
:ngi?r?at:imfl‘ to tl}e patl‘lologist can help in
this Ex;n e?itlmt? diagnosis (Chiu et al., 2008),
laparoscepy o ;ncreiase the aceuracy of
The deﬁnﬂive e:i [the diagnostic modalities.
histopathologic  rosctte | prrs ra
laparosco ic%c'd josuls _obtamed b
histopathcl:lo 1g<? lfed i biopsy, ; o
descrbed i e 8y, Bgreed with those
2009; Turlin of . 2009, oy o0 L o
2010, Hunt ot al. 2013), The St wioal
control of the n;ezil 13). The.c.hrect vgsunl

e and capability of visual
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joice of DIOPSY site (Hernandez-divers e o]
¢y07; Shettko and Hendrickson, 2008) q] e
\'\,m, the abnllty' to detcct‘ small hepatic Ie;i;’ng
hich often missed during regular sonar o

- kert et al, 2005). scan

| Conclusion

Thorough and careful .
on of dogs suffering from ﬁgmcf‘l
and further augmentation s
aboratory findings cannot replace or w[?'h
ultrasonography and all in all musts Ip
together in harmony and synchronizati =
plish a definite diagnosis. e fo

examinati
Jiseases

accom

Lapafoscopy can be used safely and n

regularly In diagnosis and biopsy of the l_lore
Laparoscopy offers few advantages over c:t\;er’
diagnostic modalities for biopsies as it allo]er
gross. de§cription of liver pathology a\:g
referring it to the pathologist, and direct visual
observation of organ to be biopsied, but z3t
does not allow evaluation of the antérior c:f
these parenchymatous organs as

ultrasonography.
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