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ABSTRACT

Background: Upper gastrointestinal (GI) endoscopy is considered the gold
standard in the diagnosis of oesophageal varices OV and the recommended
investigation for screening all cirrhotic patients for the presence of OV.
Endoscopic screening of patients with liver cirrhosis adds a major burden to
patients and also to endoscopic units. Non-invasive detection of OV helps to
decrease the necessity of endoscopy as a screening method. Aim of the study:
To assess the usage of the measurement of noninflammatory gall bladder
wall thickness (GBWT) as a noninvasive predictor of the presence and size
of OV and also to compare it with platelet count to splenic diameter.
Patients and Methods: the current study was a cross-sectional study
performed on 100 cirrhotic patients who attended the hepatology and
gastroenterology unit of the Internal Medicine department, Benha
University Hospital, Egypt. Abdominal ultrasound was done to measure
GBWT, upper gastrointestinal (GI) endoscopy was done in detection of
OV, and blood tests were done. Patients were divided according to the
presence of OV into two groups, Group I: included 50 cirrhotic patients
with no OV (Non-OV group). Group Il: included 50 cirrhotic patients with
OV who were subdivided into two other subgroups, Group lla: included 22
patients with small-sized O.V, and Group llb: included 28 patients with
large-sized O.V. Statistical analysis of the collected data was done.
Results: GBWT was significantly higher in OV patients compared to the
Non-OV group (mean: 4.2 mm vs. 2.7 mm, p < 0.001), GBWT at cut-off >
3.35 mm, had a sensitivity and specificity of 68% and 78% respectively
Conclusion: GBWT could be used as a non-invasive method in the
prediction of OV.
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INTRODUCTION

Liver diseases account for about two

million deaths annually worldwide, half
of them attributed to complications of liver
cirrhosis (LC). According to the Global
Burden of Disease 2010 study, cirrhosis is the
eleventh most common cause of death
globally and accounts for 1.6 percentage of
the worldwide burden. [1]
LC is the most common complication of
chronic hepatitis and is caused by increasing
fibrosis. High portal pressure and/or hepatic
impairment would be the effect of LC. Both

of these, alone or in combination, can cause
ascites, OV, hepatic encephalopathy (HE),
hepatocellular carcinoma (HCO),
hepatopulmonary syndrome, and coagulation
issues, among other consequences. LC and its
consequences not only have a negative impact
on quality of life, but they are also linked to a
high death rate. [2]

Portal hypertension is an inevitable sequel of
LC that causes formation of portosystemic
collateral veins, among them, OV have the
greatest clinical impact because of their
rupture resulting in fatal bleeding. Upper Gl
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endoscopy is the gold standard in the
diagnosis of OV and is recommended by all
guidelines as a screening method in all
patients with liver cirrhosis for OV at the time
of diagnosis. Decompensated cirrhotic
patients without OV need to be re-examined
by repeat endoscopy annually and every two
to three years in those with compensated
disease [3].
A progression rate of 12% has been reported
for development of OV in cirrhotic patients
with clinically significant portal hypertension
[4]. Despite the mortality of variceal
hemorrhage has been decreased in the last
decades, but still high with a six-week
mortality reaches up to 37% [5] and a high
recurrence rate following the first bleeding
attack [6]. Despite this , it is considered an
invasive diagnostic procedure with its
carrying risks, and it is not always available in
low resource countries with , in addition to
the majority of cases underwent screening
endoscopy either do not have varices or have
varices which do not need prophylactic
therapy [7]. Thus, the identification of non-
endoscopic, non-invasive diagnostic methods
that can precisely predict the presence of OV
in patients with liver cirrhosis, particularly
those with large size OV, can assist in the
detection of patients at high risk and
subsequently  decrease the need for
endoscopic screening [8].
Both the gall bladder and cystic duct venous
drainage are directed into the hepatic
circulation via tiny veins that ends in the
portal venous system. As a result, portal
hypertension may directly impact the gall
bladder, creating a thickening of the gall
bladder wall due to poor drainage [9].
The current study aimed to evaluate the
diagnostic utility of noninflammatory GBWT
as a non-invasive predictor of OV in cirrhotic
patients as regard their presence and their size
and to compare this with platelet count to
splenic diameter ratio that is one of the most
important noninvasive predictors of O.V.
PATIENTS AND METHODS
Study design and settings
This cross-sectional study was performed at
the Hepatology and Gastroenterology unit of
the Internal Medicine Department, Benha
University Hospital, Egypt. During the period

from Jan 2020 to June 2021.

Study participants

One hundred adult cirrhotic patients were
involved in this study. All patients met the
diagnostic criteria of LC by clinical,
biochemical, and ultrasonographic data.
Patients were divided according to the results
of the upper GI endoscopy into two groups
(Figure 1): Group I included 50 patients with
LC with no endoscopic evidence of OV (Non-
OV). Group Il included 50 patients with LC
with OV, which was subdivided according to
the size of OV into 2 subgroups: Group lla
included 22 patients with small OV (< 5 mm).
Group Ilb included 28 patients with large OV
(> 5mm).

Inclusion criteria

Patients of both sexes aged 18 years or more.
Diagnosis of liver cirrhosis was based upon
clinical, laboratory and
ultrasonographic features.

Exclusion criteria

Patients who had a cholecystectomy, gall
bladder stones, gall bladder polyps, or those
with a history of recurrent upper
abdominal pain. Patients who had endoscopic
variceal ligation, sclerotherapy, or surgical
intervention for OV. Patients with a history of
previous or current use of beta-blockers,
active or recent Gl bleeding within 4 weeks,
and finally, Patients complicated with HCC
and those in whom endoscopy was
contraindicated.

Ethical clearance

Informed consent was obtained from all
subjects after taking the approval of the
Institutional Review Board, Faculty of
Medicine, Benha University. The work had
been carried out in accordance with The Code
of Ethics of the World Medical Association
(Declaration of Helsinki) for experiments
involving humans.

Process

Full history taking and thorough clinical
examination for signs of LC and portal
hypertension including  ascites  and
splenomegaly.  Biochemical  parameters
assessment, including platelet count for
calculation of platelet count to spleen
diameter ratio, serum albumin( g/dl ), serum
bilirubin(mg/dl), international normalization
ratio(INR), and calculation of Child-Pugh
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classification.
Abdominal ultrasonographic examination was
performed to evaluate the following
parameters: Thickness of the gall bladder
(measured twice following proper overnight
fasting), splenic length (measured at a left
lateral cross-section), portal vein (PV)
diameter and presence or absence of ascites or
HCC.
Upper GI endoscopy was performed using
Olympus video endoscopy to detect the
presence of OV and its grade, gastric varices,
and portal hypertensive gastropathy (PHG).
Ultrasound and endoscopic exams were
conducted by senior specialists and
experienced Gastroenterology trainees (> 3
years of experience).
Statistical analysis
Descriptive statistics for the variables were
presented in the form of frequencies and
percentages for categorical variables and in
the form of mean, standard deviation,
minimum, and maximum for numerical
variables. Comparison of the characteristics
of the patients who had OV and those who
were free of OV was done by using (Chi-
square test or Fisher exact test) for categorical
variables, while these characteristics were
compared by using the independent t-test for
the numerical variables. Multiple logistic
regression analysis test was used to analyze
the association between the different variables
and the presence of OV while controlling for
the other variables. Sensitivity, specificity,
PPV, and NPV were calculated for the cut-off
points chosen based on the ROC. IBM SPSS
version 26 for Windows software was used
for the analysis. A (p-value) of < 0.05 is
considered significant.

RESULTS
Among the involved, one hundred of cirrhotic
patients involved in the current study were
classified into two groups; group | involved
50 cirrhotic patients without OV and Group II
included 50 cirrhotic patients with OV, 59
patients were males while 41 were females,
the mean age was 56.1+8 years. Sixty-five
patients were classified as Child A, while 21
patients were Child B and 14 patients were
Child C. 71% of included patients did not
have ascites. Mean portal vein and spleen
diameters were 12.2+1.7 mm, 127.5+20.1

mm, respectively. Mean GBWT was high
(3.4£1.2 mm), and the mean platelet count to
spleen diameter ratio was 1380.5+614.6.
(Table 1)

Comparison of the characteristics of the
categorical variables between both groups
was done using Chi squares test. There were
statistically significant differences between
them regarding sex, Child-Pugh score, ascites,
and PHG. Male predominance was noted in
group Il (OV group); 36 cases (72%) vs. 23
cases (46%) in group | (Non-OV group).
Most patients in group | were Child A (90%),
while most patients in group Il were Child B
and C (60%). The percentage of ascites in the
Non-OV group was 8%, which is much lower
than that of the OV group (50%), and the
percentage of PHG in the Non-OV group was
12%, which is much lower than that of the
OV group (70%). (Table 2)

Comparison of the characteristics of the two
groups regarding numerical variables was
performed using the independent t-test. All
variables showed statistically significant
differences except age. Platelet count was
lower in the OV group (136.7 =+53.7)
compared to the Non-OV group (195.2+49.8).
INR was higher in the OV group (1.5+0.5)
compared to the Non-OV group (1.1+0.3).
Spleen diameter was higher in the OV group
(139.2+21.5) compared to the Non-OV group
(115.7+£8.7). PV diameter was higher in the
OV group (13.1+1.8) compared to the Non-
OV group (11.3+1.1). GBWT was higher in
the OV group (4.2+1.2) compared to the Non-
OV group (2.7 +0.7). Platelet count to spleen
diameter ratio was lower in the OV group
(1056.1+548.6) compared to the Non-OV
group (1704.8+497.6). Albumin level was
lower in the OV group (3.2 +0.3) compared
to the Non-OV group (3.6 £0.3). (Table 3)
Using multivariate analysis by logistical
regression including age, sex, ascites, PHG,
GBWT, spleen diameter, Portal Vein
diameter, INR, platelet count, albumin, and
platelet count to spleen diameter ratio, we
found that GBWT, platelet count, platelet
count to spleen diameter ratio and PV
diameter are independent predictor factors of
OV. (Table 4)

GBWT at a cut-off value > 3.350 had 68%
sensitivity, 78%specificity, 75.6% PPV, and
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70.9% NPV for detection of OV (Table 5),
with AUC =0.828 (Figure 2)

GBWT at cut-off level > 3.950 had 92%
sensitivity, 95% specificity, 86.7% PPV, and
97.1% NPV for detection of large-sized OV
(Table 7), with AUC= 0.986. (Figure 4)
Platelet count to spleen diameter ratio at cut-
off level <1391.00 showed 80% sensitivity,
70% specificity, 21.7% PPV, and 25.9% NPV
for detection of OV (Table 6), with AUC=
0.826 (Figure 3), and at cut-off level
<1175.50 , it had 96% sensitivity, 89%
specificity, 98.5% PPV and 77.1% NPV for
detection of large sized OV(Table 8), with
AUC=0.984. (Figure 5)

GBWT at a cut-off value > 3.350 was less
sensitive and less specific than platelet count

Table 1: Characteristics of participants

to spleen diameter ratio at cut-off level
<1391.00 for detection of OV, while GBWT
at cut-off level > 3.950 was more specific and
more sensitive than platelet count to spleen
diameter ratio at the same (previously
mentioned) cut-off level.

On studying the correlation between GBWT
and PV diameter using Pearson correlation
coefficient showed that there was a strong
positive correlation (r=0. 0.7932) and (
r=0.889) in group | and Il respectively (
Figure 6-7). Similarly, there was a strong
positive correlation between GBWT and
grade of OV (r=0.7856)( P-Value is < 0.0001)
(Figure 8)

Sex Male 59
Female 41
Child-Pugh A 65
score B 21
C 14
Ascites no 71
yes 29
PHG no 59
yes 41
Groups Non-OV 50
oV 50
Mean
Age (years) 56.1
Platelet count 165.9
INR 1.3
Albumin (g/dl) 3.4
Spleen diameter (mm) 127.5
PV diameter(mm) 12.2
GBWT(mm) 3.4

Platelet count to spleen diameter ratio 1380.5

59%
41%
65%
21%
14%
71%
29%
59%
41%
50%
50%
SD
8
59.3
0.5
0.3
20.1
1.7
1.2
614.6

Table 2: Comparison of the characteristics (categorical variables)

Sex Male 23 36 0.008
46.00% 72.00%
Female 27 14
54.00% 28.00%
Child-Pugh score A 45 20 <0.001
90.00% 40.00%
Afifi M, etal 57|Page
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Ascites No

PHG No

Age (years)

Platelet count

INR

Spleen diameter (mm)
PV diameter(mm)
GBWT(mm)

Platelet count to spleen 1704.8

diameter ratio
Albumin (g/dl)

Age 1.01
Sex (male) Ref
Sex (female) 0.33
Ascites (No) Ref
Ascites (Yes) 11.50
Platelet count 0.98
INR 14.03
Spleen diameter 1.10
PV diameter(mm) 2.16
GBWT(mm) 4.66

Lower platelet count 1.00
to spleen diameter

ratio

PHG(No) Ref

PHG(Yes) 17.11
Albumin 0.01

Ref = reference category

3
6.00%

2
4.00%

46
92.00%

4
8.00%

44
88.00%

6
12.00%

Mean SD

55.6 8.1 56.5

195.2 49.8

1.1 0.3 1.5

115.7 8.7

11.3 1.1 13.1

2.7 0.7 4.2
497.6

3.6 0.3 3.2

0.94

0.34

0.05
0.84

0.18
141
0.13

41.65
1.02

4.43
0.03

18
36.00%

12
24.00%

25
50.00%

25
50.00%

15
30.00%

35
70.00%

Table 3: Comparison of the characteristics (numerical variables)

Mean
136.7

139.2

0.178

0.168

0.125
0.048

0.364
0.008
0.008

0.004
0.039

0.215
0.074

1056.1

<0.001

<0.001

SD
8.1
67
0.5
215
1.8
1.2
548.6

0.3

Lower
0.85

0.07

0.00
0.71

0.00
1.09
0.03

3.39
1.00

0.42
0.00

0.578

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

<0.001

Table 4: Multiple logistic regression for the variables associated with the presence of OV

Upper
1.03

1.58

2.36
1.00

7.29
1.81
0.58

511.21
1.04

46.55
1.40
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100 Cirrhotic patients

50 Non-OV 50 Variceal patients
patients (Group 1) (Group 11)

22 Patients with
small OV (Group lla)

28 Patients with
large OV(Group llb)

Figure 1: Patients were divided according to the results of the upper GI endoscopy into the shown
groups.
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Figure 2: ROC for OV using GBWT, AUC = 0.828
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Figure 3: ROC for OV using platelet count to spleen diameter ratio, AUC 0.826

DISCUSSION
Oesophageal varices developed in about 40%
of patients with liver cirrhosis [10]. O.V are
the most critical portosystemic shunts that
develop as a consequence of portal
hypertension. Prophylactic band ligation and
use nonselective beta-blockers may decrease
the risk of variceal bleeding by 50% [11]. To
avoid bleeding from OV, it is recommended
to perform an upper Gl endoscopy as soon as
the patients are diagnosed as liver cirrhosis
[12, 13]. Endoscopic screening of all cirrhotic
patients causes burden to patients and to
endoscopic units as well as unnecessary
endoscopic interventions [14].Thus, more
accurate noninvasive parameters for OV
prediction could reduce the need for upper Gl
endoscopies in variceal screening [15]. In the
current study we based on the diagnostic
utility of noninflammatory GBWT measured
by ultrasound as a non-invasive predictor of
OV in cirrhotic patients as regard their
presence and their size. Because portal venous
blood drainage of the gall bladder, we
assumed that the GBWT may help in the
prediction of the presence of portal
hypertension and OV. As regard GBWT, the
present study revealed a significant difference
between the cirrhotic group with OV (group
I1) and that without OV (group I) (P <0.001).
The mean GBWT in patients have liver

cirrhosis with OV was 4.2 mm while it was
2.7 mm in those without OV. This result are
comparable to the study done by Shamsi et
al. [16] who stated that the mean GBWT of
patients without OV (2.7 0.1 mm) was
significantly less (P <0.01) than that of
patients with OV(5.6£0.2 mm). Formerly, it
has been thought that GBWT in chronic liver
disease has occurred secondary to
hypoalbuminemia. It has been found that the
stomach wall thickens in patients with
congestive gastropathy[17] and it has been
suggested that portal hypertension causing
edema and congestion in the gallbladder wall
may also induce congestive cholecystopahty
in chronic liver disease patients in the absence
of hypoalbuminemia or ascites. [18].

In the current study, GBWT at cut-off value
3.35 mm had a sensitivity of 68%, a
specificity of 78%, PPV of 75.6%, NPV of
70.9%, and ROC analysis calculated AUC of
0.828 for detection of OV and at cutoff value
3.95 mm, it had 92% sensitivity, 95%
specificity, PPV of 86.7%, NPV of 97.1% and
ROC analysis calculated AUC of 0.986 in
detecting large-sized OV in cirrhotic patients.
Alcantara earlier published a cut-off value of
4.35 mm for a thickened gall bladder wall and
found a sensitivity of 60% and a specificity of
90% as regard the presence of OV in pediatric
patients [19]. The sensitivity was comparable
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to our study, although a higher value was
used as a cut-off. Other explanations for this
difference might be the different patient
cohorts as Alcantara based his study on data
from children with different causes of
cirrhosis such as biliary atresia and
autoimmune hepatitis [19]. A small Chinese
study had reported a correlation between
portal hypertension and GBWT, supporting
the hypothesis that GBWT would also predict
the presence of OV [20].

The current study detected a significant
decrease in the mean values of platelet count/
splenic diameter ratio in cirrhotic patients
with varices in contrast to those without
varices (P <0.001). additionally , our study
found that platelet count/ splenic diameter
ratio at cutoff value 1391 had sensitivity 80%,
specificity 72%, PPV 21.7%, and NPV 25.9%
for detection of OV and at cutoff 1175.5 had
sensitivity 96%, specificity 89%, PPV 98.5%
and NPV 77.1% for detection of large varices.
This came with Abo-Alsoud et al. [21] who
reported; a significant decrease in the mean
values of platelet count/ spleen diameter ratio
in cirrhotic patients with varices in
comparison to other patients without varices,
and that the best cut-off value for detection of
OV was 6389 with sensitivity 100%,
specificity 97.5%, PPV 95.2%, and NPV
100%. In agreement with our results, Esmat
et al. [22] showed that the platelet/spleen
diameter at a cut-off point of 1326.6 can
predict OV with 96.3% sensitivity, 83.3%
specificity, 96.3% PPV, and 83.3% NPV. In
comparison to the current results, Qamar et
al. [23] and Hassan,et al. [24] found that
platelets/splenic longitudinal diameter
(PLT/SLD) ratio did not revealed a significant
difference in patients with and without OV,
suggesting that these method cannot be used
in the prediction of the presence of varices.
This conflict may be attributed to differences
in the severity of liver disease in our patients
as 60 % of group Il cases in our study were
Child B &C and 90% of group | were Child
A, despite the previous studies included
patients with Child "A" and early "B" liver
cirrhosis who had less impairment of platelet.
In the present study and in accordance to the
multivariate logistic regression analysis for
predicting of OV, we revealed that GBWT,

platelet count, PV diameter, spleen diameter,
and platelet/spleen diameter ratio were
independent predictors of OV. This result was
comparable to Tsaknakis et al. [25], who
showed that GBWT, ascites, platelet count,
and spleen diameter were independent
predictors of OV.
The limitations of the current study were the
small number of participants and unidentified
number of ultrasonography operators. On the
other hand, some points in the methodology
overcome that limitation . First, both
ultrasonography and  endoscopy  were
performed on the same day, limiting overtime
changes in endoscopy and personnel changes
in the sonographic findings. Second, we
studied patients in a cross-sectional fashion
and sometimes prospectively; consequently,
we did not miss many of the important
clinical and laboratory parameters.
CONCLUSION
GBWT might be used as a non-invasive
method in the prediction of the presence of
QV, as this correlated with the size of OV.
Data Availability: The datasets used and
analyzed during the current study are
available from the corresponding author on
reasonable request.
Funding: Not Available.
Conflicts of interest: Not Available.
Ethical Considerations: Approved; all
participants have provided written consent.
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