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Abstract  

Background: Gallbladder wall thickening (GWT) is detected via sonography in various pathological 
conditions, including acute hepatitis (AH). This study explores the correlation between GWT and liver 
function test (LFT) parameters in patients of AH. Methods: A cross-sectional study was done from May 
2022 to November 2023 involving 67 patients diagnosed with AH. Patients with chronic hepatitis, 
recurrent hepatitis, or pre-existing gallbladder disease were excluded. GWT was measured using 
ultrasound, and its correlation with LFT parameters (AST, ALT,  total bilirubin, albumin, and ALP) was 
analyzed using the Karl Pearson coefficient and statistical significance was determined (p<0.05). 
Results:Gallbladder wall thickeningwas noted with a mean thickness of 8 ± 2 mm. Positive correlation 
was found between anterior GWT and AST (r=0.9) and ALT (r=0.8), both statistically significant 
(p<0.0001). The anterior-to-posterior GWT ratio also showed a positive correlation with AST (r=0.3, 
p=0.002) but not with ALT. No significant correlations were found between GWT and direct bilirubin, 
albumin, or ALP. Discussion and Conclusion: GWT in AH patients is strongly correlated with elevated 
AST and ALT levels, suggesting that GWT measurement can reflect liver function status in these 
patients. The ratio of anterior-to-posterior GWT may provide additional insights into liver function. 
However, the findings are limited by the study's cross-sectional design, sample size, and population 
specificity. Further research with larger cohorts  is recommended to validate these findings and 
elucidate underlying mechanisms. 

 
INTRODUCTION 

Gallbladder wall thickening (GWT) is identified by Sonography in a variety of 
pathologic circumstances as well as during the Gall Bladder's normal contraction 
following a meal with highest limit of normal Gall Bladder (GB) thickening being 3 mm 
by sonography. (1)  

Gallbladder wall thickening is a observation that can also be result of secondary 
inflammatory reaction from other structures including the liver or pancreas, even 
though it is frequently a defining feature of acute cholecystitis[1]. Acute hepatitis (AH) 
is commonly associated with GWT and GB contraction(2).  

Various etiologies of acute hepatitis are infectious (hepatotropic viruses, bacteria, 
fungi), toxins, inflammatory (autoimmune, biliary) and metabolic ( non alcoholic liver 
disease, hemochromatosis)(3,4).  

Reports state that GWT is an inflammatory response to liver parenchymal necrosis 
and inflammation, which causes hyperemia in the muscle and serosal layers around 
the liver.(2)  Few theories have been put up to explain the process underlying the 
thickening of the gall bladder wall in acute hepatitis patients. Hepatocyte damage may 
be the source of transient reductions in bile excretion and production.  
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According to the second theory, the hepatitis virus present in bile fluid directly 
damages and inflames the GB's muscle and mucosal layers. [5-7]. 

In previous reports, [11-14] the incidence of gall bladder wall thickeningin  acute hepatitis 
patients was 51–90%. There was a correlation between hepatitis A virus infection, 
female gender, and an increased total bilirubin level, and the incidence of gall bladder 
wall thickening in acute hepatitis patients was 63%.[15] It isfound that patients with 
raised serum AST or ALT levels are more likely to have gall bladder wall thickening. 
[6,16] On the contrary, other investigators did not find an association between gall 
bladder wall thickening and the serum AST or ALT level. [11,16]  

In the absence of any other known etiologic factor, gallbladder wall thickening may be 
linked to significantly lower serum albumin levels.[1] There was a correlation between 
the degree of gall bladder wall thickening and the PT and ALT level laboratory results.. 
[17] A study by Okanobu et al. confirms that anterior wall thickness is a more sensitive 
and specific indicator of gallbladder wall thickening, which is crucial in the context of 
various hepatic and systemic conditions, including acute hepatitis.(18)In this study, we 
analyzed the liver function test parameters with  GWT in patients of Acute hepatitis.. 
 
MATERIALS AND METHODS 

From May 2022 to November 2023 , we did a cross-sectional evaluation of 67 patients 
for 18 months who were  diagnosed with AH based on biochemical and symptomatic 
features of acute hepatitis. 

Abdominal ultrasonography was performed in the department of Radiology in Sharda 
hospital. Informed written consent  was taken from each patient after getting approval 
from ethics committee. Patients below age of 18 years, chronic hepatitis, recurrent 
hepatitis and patients with existing gall bladder disease were excluded. Only those 
patients of acute hepatitis who had thickened gall bladder wall were included in the 
study. 

All patients underwent grey-scale real time ultrasonography using Philips Epiq 7G and 
Samsung Ace R 7 Ultrasound machine with curvilinear 2 to 7 MHz probe who were in 
fasting state of 12 hours. Patients who had their Liver function tests done within 12 
hours of scan were included in the study. The gall bladder was visualized in three 
views (Epigastric, subcostal and coronal).  

The gall bladder wall thickness was measured along the perpendicular to the long axis 
of  gall bladder at the place of maximum anterior wall thickness. Posterior gall bladder 
wall was also measured along this line. Gall bladder wall thickness was compared in 
tabular format with different liver function test parameters.  
 
STATISTICAL ANALYSIS 

All the data obtained has been analyzed statistically using Microsoft excel, Statistical 
Package for Social Sciences (SPSS) software ver. 21.0. Categorical variables are 
expressed in number and percentages (%). Receiver operating characteristic curve 
(ROC) analysis is performed to find out cut off points. Karl Pearson coefficient of 
correlation is used for analysis of this study.Statistical Analysis is used to describe the 
findings of study. 
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RESULTS 

The mean gall bladder wall thickening was 8 ± 2.6 mm. This study included 67 
participants, of those, we found that there was a male preponderance( 51%) . Anterior 
gall bladder wall showed positive correlation with AST ( Karlpearson coefficient 0.9 ) 
(Fig 1, table 1), and ALT ( Karl pearson coefficient 0.8) (fig 2, table 1). They showed 
statistical significant p values less than 0.05 ( 0.0001).  

There was negative correlation of anterior gall bladder wall with direct bilirubin, 
albumin and ALP, however none of them were stastistically significant. The ratio of 
anterior and posterior gall bladder shows positive correlation ( Karlpearson coefficient 
0.3) with AST and with ALT ( Karl pearson coefficient 0.2 ). AST showed statistical 
significant p value less than 0.05 ( 0.002), however p value was not significant for ALT.  

 

Figure 1: Scatter diagram showing linear positive correlation between anterior 
gall bladder wall and AST 

Table 1: karl Pearson coefficient and p values between gall bladder wall and 
various liver function test parameters 
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Figure 2: Scatter diagram showing linear positive correlation between anterior 
gall bladder wall and ALT 

 

Figure 3: The ultrasound image of a patient with acute hepatitis( AST- 890 , 
ALT - 567) showing thickenedwall of gall bladder ( the anterior gall bladder 

measures9.1 mm and Posterior  wall measures 6.8mm)  
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Figure 4: The ultrasound image of another patient with acute hepatitis ( AST - 
697 and AST - 390) showing thickenedwall of gall bladder ( the anterior gall 

bladder measures7.4 mm and Posterior  wall measures 6.1mm) 
 
DISCUSSION 

The primary aim of this particular study was to investigate the correlation between 
gallbladder wall thickening on ultrasound and liver function test parameters like AST, 
ALT, ALP, Total Bilirubin and Albumin focusing on patients diagnosed with acute 
hepatitis. The primary objective was to assess the correlation of anterior gallbladder 
wall thickness and the ratio of anterior gallbladder to posterior gallbladder wall 
thickness with liver function test parameters in this patient population. In previous 
reports, (11-14) gall bladder wall thickening had the incidence of 51–90% in patients with 
acute hepatitis. The analysis of anterior gallbladder wall thickness revealed strong 
positive correlations with liver function test parameters like AST and ALT as seen in 
the study by Kim et al (10), where the correlations were statistically significant with the 
liver function test parameters. However, few researchers could not find a connection 
between GWT and the levels of AST, ALP, total bilirubin or ALT in the serum(27). 
Patients with an ALT and AST levels showing significantly higher values  (normal AST 
values: 8-48 U/L, normal ALT values: 7-55 U/L) (28) had a substantially greater GWT 
than other patients in our study. In the Karl Pearson coefficient analysis, these 
relationships showed statistically significant results( p< 0.05). Similar results were also 
seen in the study conducted by Juttner et al.(6) The study by Fiske et al (1) found that 
patients with hypoalbuminemia frequently exhibited thickened gallbladder walls. 
However, our study did not find any statistically significant correlation. 

Reports state that GWT is an inflammatory response to liver parenchymal necrosis 
and inflammation, which causes hyperemia in the muscle and serosal layers around 
the liver.(2)  Few theories have been put up to explain the process underlying the 
thickening of the gall bladder wall in acute hepatitis patients. Hepatocyte damage may 
be the source of transient reductions in bile excretion and production. According to the 
second theory, the hepatitis virus present in bile fluid directly damages and inflames 
the GB's muscle and mucosal layers. [5-7].The proposed mechanism suggests that 
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hypoalbuminemia leads to increased capillary permeability and subsequent interstitial 
edema, resulting in gallbladder wall thickening. Serum albumin plays a crucial role in 
maintaining oncotic pressure, and its deficiency can lead to fluid shifts and edema. (1) 

The analysis of ratio of anterior and posterior gallbladder wall thickness revealed 
strong positive correlations with liver function test parameters like AST and ALT. 
Although, there is no prior information regarding comparison of ratio of anterior and 
posterior gall bladder wall thickness with LFT parameters in acute hepatitis patients. 
Our study implies that the ratio of anterior to posterior gallbladder wall thickness may 
also provide substantial additional information regarding liver function in patients with 
acute hepatitis. The strong correlations observed between gallbladder wall thickness 
and liver function test parameters (AST and ALT) have implications for clinical 
practice. While gallbladder wall thickening on ultrasound is often considered indicative 
of gallbladder pathology, its association with liver function abnormalities in the context 
of acute hepatitis appears limited. Clinicians should interpret gallbladder wall thickness 
measurements cautiously and consider additional diagnostic modalities to evaluate 
liver function comprehensively in patients of acute hepatitis. Several limitations of the 
study needs to be acknowledged. The cross-sectional nature of the study and the 
reliance on correlational data preclude establishing causality or elucidating underlying 
mechanisms. Additionally, the study population consisted solely of patients with acute 
hepatitis, limiting the generalizability of the findings to other patient populations or liver 
conditions. There was limited sample size which could have affected the results of the 
study. Future research could include prospective studies with larger, more diverse 
patient cohorts to validate the findings of this study and explore potential mechanisms 
underlying the observed correlations. 
 
CONCLUSION 

Gallbladder wall thickening in AH patients is strongly correlated with elevated AST and 
ALT levels( p<0.05), suggesting that GWT measurement can reflect liver function 
status in these patients. The ratio of anterior-to-posterior GWT may provide additional 
insights into liver function. 
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