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Abstract

bile duct using surgical stainless-steel wire in 18 healthy local adult dogs of both sexes,

T HE current study used ultrasound to assess the induced hepatic fibrosis by ligation of common

weighing (20+5) kgs and aged (24+6) months. All animals were subjected to evaluated the

progression of hepatic fibrosis by clinical and ultrasound examinations using a transabdominal
convex transducer at frequency (5 MHz) to diagnose developing of surgically induced hepatic fibrosis
at 0, 7, 14 and 21 days, respectively, after ligation of the common bile duct. Clinical results such as
severe abdominal pain, anorexia, emaciation, jaundice and pale of mucus membrane were observed.
Ultrasonographical examination of liver revealed dilatation of the gallbladder, common bile duct and
portal vein as well as increased in thickness and echogenicity of liver tissue starting from the 7" day
post-ligation till reaching the maximum in the 21 days. There was a significant difference in
echogenicity of liver parenchyma between groups during the 0,7,14 and 21 days of the experiment in
all dogs p<0.01. In conclusion, the use of ultrasound imaging to diagnose, evaluate and follow-up the
diffused liver disease models is feasible and beneficial value to monitor the development of levels and
stages of hepatic fibrosis and cirrhosis of individual dogs.
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Introduction

Hepatic fibrosis can be considered as the most
typical sequel of liver damage which is a
significant contributor in the development process
of hepatic dysfunction, and it may result into
other chronic conditions such portal hypertension
[1,2]. The main characteristic feature of hepatic
fibrosis is the presence of the fibrillary
extracellular matrix (ECM) components which
are accumulated progressively in liver [3,4].
There are changes in the collagen profile of liver
tissue with increased related amounts of collagen
types I and III associated with modification and
cross-linking process of ECM components due to
persisting inflammation [5,6].There are certain
methods to induce hepatic fibrosis by common
bile duct ligation [7] is the common and safer
methods which leads to an acute obstructive
jaundice within two weeks and progressive

fibrosis is anticipated in approximately 4 or 6
weeks later where four weeks duration is thought
to be enough to cause a moderate cell necrosis
and fatty infiltration [8,9]. The actual methods for
assessment of hepatic fibrosis consist of non-
invasive methods based on conventional imaging
methods include ultrasonography [10], computed
tomography (CT)[11], and magnetic resonance
imaging (MRI)[12], Newer acoustic approaches,
like as transient elastography, can improve the
accuracy of ultrasonography, CT, and MRI in
diagnosing fibrosis or early cirrhosis [13],
Acoustic radiation force impulse imaging [14],
Two-dimensional shear wave elastography,
Magnetic resonance elastography [15].
Ultrasonography is a more practical choice for
initial diagnostic and follow-up exams since it is a
safe, non-invasive, and affordable procedure that
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does not require sedation or anesthesia [16,17].
The ultrasound study protocol includes a serial
imaging of liver lobes to assess certain criteria
such as parenchymal echotexture, focal lesions,
volumetric changes, and edge evaluation [18,19].
Following fibrosis occurrence in some parts of the
liver, there are changes in ultrasound properties
(absorption and reflection) [20,21]. Roughening
of the liver parenchyma, thickening of the hepatic
vein wall, and sharpening of the liver capsule
margin are the main noticed changes [22,23].

The current study's goal was to employ
ultrasound imaging system (frequency 5 MHz) to
evaluate and monitor the progression of hepatic
fibrosis for four intervals 0, 7, 14 and 21 days
respectively after ligation of common bile duct by
surgical stainless-steel wire in dogs.

Material and Methods

Experimental Animals

The experiment was carried out on 18 healthy
dogs of local breed from both sexes weighing
between (20+5) kgs and aged between (24+6)
months. Animals of the study were kept in a place
designated to house dogs belonging to the College
of Veterinary Medicine, University of Mosul.
These animals were treated with ivermectin at
dose 0.2 mg / kg [24]. The animals were
examined physically and clinically to ensure that

Fig. 1. Shows the anatomically normal of common bile
duct (yellow arrow), duodenum (black arrow) and

pancreas (Red arrow) before operation.

Postoperative examinations

The following tests were carried out for each of
the experimental animal as follows:

Clinical examination

they are free of diseases. For adaptation, the dogs
were Accommodated in animal house for 14 days
before surgery.

Induction of hepatic fibrosis

This study was performed under protocol of
premedication and general anesthesia including,
Atropine sulphate 1% at a dose 0.04mg/Kg B.W
[25], then after around 10 minutes, Ketamine
(10%) and xylazine (2%) at a dose of 15mg / kg
and 5 mg / kg of body weight respectively was
administrated as a mixture intramuscularly
[26,27]. Bile duct ligation was surgically
performed in adult dogs to induce biliary
obstruction [28,29]. Briefly, an incision along the
midline was made in the abdominal area and the
peritoneal cavity was exposed. The exposure of
the common bile duct was achieved by elevating
of the intestines toward the lower part of the body
(Figure 1). By blunt dissection, both portal vein
and accompanying hepatic artery were identified
and separated from the bile duct. Surgical
stainless-steel wire (1 USP) was placed around
the bile duct in two places then the knots were
secured by twisting. During knots tying,
increasing continuous tractive force was applied
to ensure effective obstruction and avoid severing
of bile duct (Figure 2). The abdominal incision
was then sutured in two layers.

Fig. 2. Shows two surgical stainless-steel wire knots were

placed around the bile duct and secured by
twisting (Yellow arrow).

The health status of the all animals was
monitored after induced of common bile duct
ligation for 21 days following surgery by observing
the animal’s movement, activity and appetite for
food.
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Ultrasound examination

At the beginning, for the purpose of ensuring
the integrity of the liver tissue, an ultrasonographic
examination of the liver was performed for all
animals using (Kaixin Kx5100vet 3,5microconvex
probe Keebromed USA). After that, the common
bile duct was ligated to induce hepatic fibrosis. An
ultrasonographic examination was performed on the
experimental dogs weekly for 21 days and the
changes in the liver tissue were observed as
hyperechoic and mottled heterogeneous appearance
in addition to the size and thickness of the
gallbladder wall, and then compared these results
with the results of the initial examination obtained
before the induction of fibrosis.

Statistical Analysis

The SPSS program v.23 software (SPSS In.
Chicago, IL., USA) was used to do statistical
analysis on the data. All data were given in the
form of mean standard deviation (meant+ S.E.). To
evaluate if groups had significant findings, the one-

way ANOVA test was used, and P values less than
0.01 were considered significant. [30].

Results
Clinical findings

All dogs survived till the end of the study.
Following ligation of common bile duct, animals
suffered from severe dullness and depression,
anorexia and subsequent gradual decreased body
weight. Body weight was correlated negatively with
corresponding cholestatic duration and Jaundice
which was main sign of the dogs suffering from
blockade of bile duct where yellowing of the skin,
mucous membranes, and whites of the eyes was
clearly noticed. Severe pain particularly during two
days after surgery was observed and treated with
diclofenac sodium at a dose of (1mg/kg) of body
weight [31]. Food uptake improved because of
progressive decrease of post-operative unease, even
though still at a lesser level range resulting into
progressive decrease of body weight of dogs

(Figure 3).

Fig.3. Shows the post-operative clinical signs. A: Yellowish mucus membrane of eye (arrow). B: Yellow
oral mucus membrane (arrow). C: Yellowish skin (arrow). D. Dog suffering from cachexia.
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Ultrasonographic assessment

Ultrasonography results demonstrated aberrant
liver alterations in all animals, including
enlargement and increase the thickness of gall
bladder wall from 2mm which is the normal
thickness to the 4.7mm at 21 days, as well as a
mottled heterogeneous and hyperechoic appearance
of the liver tissue, which replaced the typical
appearance of liver tissue. These changes were

gradually observed from after the 7th day of
common bile duct ligation and continued to
increase until the end of the experiment (21 days),
(Figures 4, 5, 6 and 7). The study's findings also
revealed significant difference in a heterogeneous
mottled and hyperechoic appearance of liver tissue
between groups during the days of the experiment,
as shown in (Table 1) and (Figure 8)

Fig. 4. Ultra-sonography at (0 day) reveals normal Fig. 5. Ultra-sonography at 7™ postoperative day reveals
liver tissue (red- arrow) and normal gall bladder heterogeneous mottled and hyperechoic appearance of
2mm (yellow-arrow). liver tissue (red-arrow) and wall thickness of gall

bladder 2.2 mm (yellow- arrow).

Fig. 6. Ultra-sonography at 14™ postoperative day reveals Fig. 7. Ultra-sonography at 21" postoperative day reveals

sever heterogeneous mottled hyperechoic appearance
of liver tissue (red-arrow) and increase wall thickness
and size of gall bladder 4.7mm (yellow -arrow).

increase in heterogeneous mottled appearance of liver
tissue (red-arrow) and increase wall thickness and size
of gall bladder 3.3mm (yellow- arrow).
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Table 1. Significant difference in heterogeneous
mottled and hyperechoic appearance of
liver tissue between groups during the
days of the experiment

Heterogeneous mottled and
Groups hyperechoic appearance of liver
tissue
Mean + SE

0 day 68.8+£3.267%

7 days 79.7+ 6.003 °
14 days 88.6+2.769 ™
21 days 95.7+ 2.093 ©

Small different litters mean significant differences
between groups at p<0.01

100000

0000

0000

Mean of quantitiy analysis

70000

day

Fig.8. Showed that there were gradually
increases in a heterogeneous mottled and
hyperechoic appearance of liver tissue
between groups during the days of the
experiment.

Discussion

In this study, dogs who underwent experimental
common bile duct ligation with surgical stainless-
steel wire developed cholestasis two days after the
procedure. The first noticed symptom in all animals
was jaundice, which could be attributed to an
increased bilirubin levels in blood due to impaired
flow of bile following ligation of the duct and
subsequent deposition of this agent in tissues,
primarily in the skin as well as mucous membranes.
These results are similar to those obtained by
Bayoumi et.a/ and Vardar et al.[32,33] . Long-term
occlusion of the bile duct decreases enterohepatic
circulation causing the feces to turn clay-colored,
and shifts the kidney's role as the primary site for
bilirubin clearance, which changes the urine color
into orange [34,35]. could all be attributed to,
which causes hepatic bile salts retention and the
subsequent severe destruction of the hepatocytes
are caused by the impaired flow of bile within
extrahepatic biliary tree resulting into abdominal
pain, extreme emaciation, diarrhea, decreased
appetite and weight loss. In the current study, the

animals showed various degrees of hepatic
dysfunction, and these results were in accordance
with previous study conducted by Otte et al. and
Gomaa et.al. [36,37].

Post-operative pain is particularly severe during
the first two days following the surgical ligation of
common bile duct, as this condition can lead to
enlargement of the liver, which causes abdominal
pain, actually, the liver doesn’t contain nerves, so
the organ itself can’t feel pain. Even so, the
sensation of liver pain can occur because the layer
of tissue that surrounds the organ called Glisson’s
Capsule does contain nerves. Any diseases
affecting the liver that increase its size can result in
what feels like liver pain, as the enlarged liver
presses on its outer capsule this sign has been
proven by [38].

In our experimental study, the outcomes of the
ultrasonography revealed abnormal changes of the
hepatic tissue in all of the animals like increased
gallbladder size and its wall thickness from the
normal of 2mm to 4.7 mm as well as a mottled
heterogeneous and hyperechoic appearance of the
liver tissue typical appearance of liver tissue, and
these outcomes matched those of earlier study had
carried out by [39]. All animals underwent these
alterations which were visible 7 days after ligation
of common bile duct and endured with
progressively increased till the end of the
experiment, so that they appeared more clearly 21
days after inducing fibrosis. The significance of
ultrasonographic examination in detecting and
evaluating abnormalities in liver tissue linked to
hepatic echoes and nodularity in dogs with mild to
severe fibrosis was observed by Bataller and
Brenner; Endo et al. and Vidal-Gonzalez et.al.
[40,41,42] who supported the use of ultrasound to
diagnose hepatic fibrosis and cirrhosis.

Conclusion

Ligation of common bile duct with surgical
stainless-steel wire was highly effective in inducing
liver fibrosis and the use of ultrasonographical
examination in extrahepatic cholestasis was crucial
in the early detection of the obstruction and
identification of the changes that occurred within
two days following common bile duct ligation.
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