
Introduction

HCV is the principal cause of Chronic Liver Disease

(CLD) in the local population. The prevalence of gallstones in

general population and Hepatic Carcinoma (HC) is reported as

10-15% and 23.3-31%, respectively.1-4 The association

between HC and cholelithiasis was originally documented in

autopsy studies.5 The gallstones in CLD are often incidental

and warrant elective intervention in symptomatic patients. A

controversy prevails about the pathogenesis of biliary stones

in CLD.6-10 This study was undertaken to identify the

relationship between the precipitating factors and occurrence

of gallstones in HC. 

Patients and Methods

The present study was conducted at PIMS

(Department of Gastroenterology) between March-August,

2008. Indoor cases with decompensated CLD were enrolled

for the study. The sample size was calculated using WHO

sample size calculator where confidence level is 95%.

Absolute precision: (d) =0.6 P (ref)3 = 26%; sample size: n=

206 (hospitalized cirrhotic patients) and sample technique:

non probability and purposive. Closely matched outpatients

with well compensated HC were used as controls. Patients

with previous cholecystectomy and diabetes mellitus were

excluded. All cases were subjected to clinical, biochemical

and radiological evaluation. Transcutaneous abdominal

ultrasound was performed using 3.5 MHZ device (model:

Philips: MCMD-02AA). The computer programme SPSS

Version 11 was used for statistical analysis. CHI-square and

FISHER test were used for categorical variables. P-value

<0.05 was considered to be statistically significant. Wall

thickness >4 mm on ultrasound was interpreted as abnormal.

The diagnosis of HC was based on stigmata of CLD

and increased echogenicity of the liver. 
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Abstract

Objective: To determine the role of risk factors, which promote cholelithasis in Hepatic Cirrhosis (HC).

Methods: A prospective study was conducted on indoor cases with advanced HC. Outpatients with

compensated Chronic Liver Disease were used as control. The subjects with history of cholecystectomy and

diabetes mellitus were excluded from the study. Conventional ultrasound was used for the detection of

gallstones, ascites and portal hypertension. Sonography also furnished pertinent information about the portal

vein diameter, size of the spleen, gallbladder wall thickness and echogenecity of the liver. 

Results: The number of registered cases was 206: (age: 30-85 years): 121 (58.7%) males and 85 (41.3%)

females. Hepatitis C (HCV) was the cause of HC in 187 (90.88%) cases. Of 50 (24.30%) patients with detectable

gallstones, 27(54.00%) were males. We observed correlation of several risk factors with cholelithasis in our

patients (n=50): advanced age: mean 57.3 ± 9.7 years (100%); prolonged duration of HC: 3.5 years (100%);

Child -Pughs' class C: 34 (68%); increased thickness of gallbladder wall: 45 (90%); gross ascites: 39 (78%);

splenic enlargement: 17.3cm (100%); increased portal vein diameter: 13.4mm (100%). The results were

statistically significant when compared with the control group (p=<0,001). 

Conclusion: Gallstones tend to occur more frequently in patients with decompensated CLD due to interaction

of several risk factors in these patients (JPMA 60:641; 2010).



CLD was considered to be compensated if the patient

had no evidence of ascites or metabolic decompensation. 

CLD was regarded as decompensated if the subject

presented with ascites &/or hepatic encephalopathy (i.e.

altered sensorium, 'hepatic flap', abnormal behaviour or deep

coma). 

Duration of HC: It was roughly estimated from Child-

Pughs' class and age of the patient.11

Bipolar length of the spleen >12cm on conventional

ultrasound was considered as Splenomegaly.6

The diagnosis of portal hypertension was entertained if

sonographic diameter of the portal vein exceeded 13mm.6

The measurements above 4 mm of gallbladder wall on

ultrasound were taken as abnormal.6

Results

Of 206 subjects in the decompensated series, there

were 121 (58.70%) males and 85 (41.30%) females (age: 30-

85 years; mean age: 53.3 ± 9.9 years). The etiology of CLD in

our patients included: HCV: 187 (90.80%); hepatitis B

(HBV): 18 (8.70%); Wilsons' disease: 1 (0.50%). They were

placed in Child-Pughs' class A: 34 (16.50%); B: 99 (48.10%);

C: 73 (35.40%). The approximate duration of HC was 1-5

years. In the closely matched compensated series, there were

206 patients: 118 (53.30%) males and 88 (42.70%) females

(age: 27-58 years; mean age: 44.0 ± 7.8 years). CLD in these

subjects was due to HCV: 194 (94.0%); HBV: 12 (5.80%). All

patients in the control group belonged to Child-Pughs' class A

and the duration of HC was 1-3 years (Table-1).

The sonographic findings in decompensated patients

were (n=206): reduced size of the liver with coarse

echotexture and irregular margins: 206 (100%); ascites: 196

(95.1%) cholelithiasis: 50 (24.30%); gallbladder wall

thickness increased 84(40.80%) and normal 122 (59.20%).

The measurements for splenic size and portal vein diameter

were 9.0-18.6 cm and 9.0-20 mm, respectively. Sonography in

the control group demonstrated (n=206): increased

echogenecity of the liver: 206 (100%); ascites: 2 (1.0%);

gallstones: 20 (9.7%); gallbladder wall thickness increased 12

(5.9%) and normal 194 (94.1%). Size of the spleen and portal

vein diameter varied between 7-14 mm and 6-13 mm,

respectively (Table-2).

In our patients with decompensated CLD and
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Table-1: Baseline characteristics of patients.

Study Group Age (years) Gender Duration of HC (years) Etiology of HC Child-Pughs' Class

Mean=SD Range Male Female Mean=SD Range HBV HCV Miscellaneous A B C

Deco-mpensated

(n=206) 53.3 ± 9.9 30-85 121 (57.7%) 85 (41.3) 2.7 ± 1.1 1-5 18 (8.7%) 187 (90.8%) 1 (0.5%) 34 (16.5%) 99 (48.1%) 7 3

(35.4%)

Compensated

(n=206) 44.0 ± 7.8 27-58 118 (57.3%) 88 (42.7%) 1.4 ± 0.5 1-3 12 (5.8%) 194 (94.1%) 0 (0.0%) 206 (100.0%) 0 (0.0%) 0 (0.0%)

Table-2: Sonographic features in decompensated and compensated Chronic Liver Disease.

Study Group Liver Spleen size (cm) Portal Vein Ascites Gallstones Gallbladder wall

diameter (mm) thickness (mm)

Coarse Mean SD ± Range Mean SD ± Range Present Absent Present Absent Normal Increased

Deco-mpensated (n=206) *206 (100%) 13.8 ± 1.9 9.0-18.6 12.6 ± 1.9 9-20 196 (95.1%) 10 (4.9%) 50 (24.3%) 156 (75.7%) 122 (59.2%) 84 (40.8%)

Compensated (n=206) **206 (100%) 11.5 ± 1.2 7.0-14.0 9.4 ± 1.4 6-13 2 (1.0%) 204 (99.0%) 20 (9.7%) 186 (90.3%) 194 (94.1%) 12 (5.9%)

Table-3: Risk factors in decompensated cld with and without

cholelithiasis.

Risk Factors Gallstones No Gallstones Diff (CI 95%)

(n=50) (n=156) p-value

Age (years)

Mean ± SD 57.3 ± 9.7 52.3 ± 9.1 5.03 (2.1 – 8.0) 0.001

Gender

Male 27 (54.0%) 94 (60.3%) 0.26

Female 23 (46.0%) 62 (39.7%)

Duration of HC

(years) 3.5 ± 1.0 2.3 ± 0.9 0.21(0.91 – 1.5)

Mean ± SD <0.001

Etiology

HBV 4 (8.0%) 14 (9.0%)

HCV 46 (92.0%) 141 (90.4%) 0.83

Miscellaneous 0 (0.0%) 1 (0.6%)

Child-Pughs’ Class

A 2 (4.0%) 32 (20.5%)

B 14 (28.0%) 85 (54.5%) <0.001

C 34(68.0%) 39 (25.0%)

Size of spleen (cm)

Mean ± SD 17.3 ± 1.7 13.4 ± 1.8 1.4 (0.8 -2.0) <0.001

Portal vein diameter (mm)

Mean ± SD 13.5 ± 1.4 11.9 ± 6.4 1.5 (0.7 - 2.2) <0.001

Ascites

Absent 0(0.0%) 0 (0.0%)

Mild 1(2.0%) 27(17.3%) <0.001

Moderate 10(20.0%) 87 (55.8%)

Gross 39(78.0%) 31(19.9%)

Gall bladder wall thickness

Increased 45(90.0%) 39(25.0%) <0.001

Normal 5(10.0%) 117 (75.0%)

HC: Hepatic Carcinoma.



cholelithiasis (n=50), the presence of gallstones was

significantly correlated with certain risk factors (p <0.001):

advanced age (57.3 ± 9.5 years): 50 (100%); longer duration

of HC (3.5 ± 1.0 years) 50 (100%); Child -Pughs' class C: 34

(68%); splenic enlargement (17.3 ± 1.7cm): 50 (100%);

dilatation of portal vein: (13.5 ± 1.4mm): 50 (100%); gross

ascites: 39 (78%); increased gallbladder wall thickness: 45

(90%) (Table-3).

When compared with the compensated group (n=206),

the statistics for risk factors were significantly different in

subjects with decompensated CLD and gallstones (n=50):

advanced age: >57 years vs <49 years; duration of HC: >3

years vs <1 year; Child-Pughs' class: C vs A & B; portal vein

diameter: >13mm vs <11mm; ascites: gross vs minimal to

none; gallbladder wall thickness >4 mm vs <4mm.

Discussion

Based on our findings in the present study, the

formation of gallstones in decompensated liver disease can be

attributed to the interaction of several adverse factors. Naheed

et al have reported a higher incidence of cholelithiasis in 100

patients with HC.4 Acalovschi et al also maintain that the

incidence of gallstones is five times higher in decompensated

HC.8 Conte and Silva et al augment our viewpoint that the

prevailing risk factors account for high incidence of gallstones

in decompensated CLD.3,7 These observations compare

favourably with our results. According to Conte et al increased

frequency of gallstones in CLD is not related to gender.3

However, the influence of gender on cholelithiasis is observed

more often in general population, especially amongst females.

The frequent occurrence of gallstones in fertile women is

possibly due to excessive secretion of cholesterol into bile

under the influence of estrogen.12 With decline in estrogen

levels after menopause, the incidence of gallstones in women

is significantly reduced.3,12 Cholelithiasis in our subjects

above 50 years of age supports the inference by Zhang et al

that advanced age is related with the genesis of gallstones in

CLD. It is due to excessive secretion of cholesterol and low

content of bile salts in hepatic bile. Moreover, there is

decreased hepatic elimination of estrogen in elderly

patients.3,6 Silva et al conclude that the age impacts

cholelithiasis by increase in severity of the liver disease.7 In

our practical experience, both HCV and HBV infections are

generally acquired in childhood and hepatic decompensation

occurs after 20-25 years.11 The majority of patients with

gallstones in the present study belong to Child-Pughs' class C.

The difference in various risk factors in our decompensated

and compensated groups is statistically significant.

According to Sarin et al, gallstones are twice as

common in CLD with portal hypertension.13 Zhang et al state

that portal hypertension is an important risk factor, which

promotes cholelithiasis in decompensated CLD.6,14,15 It is due

to prolonged congestion and increase in venous hydrostatic

pressure, which results in oedema of the gallbladder.16 The

latter may also exist in the absence of hypoalbuminaemia and

ascites.6 Thickened gallbladder walls contribute to reduced

contractility of the gallbladder.6,12,17 It is an important factor in

the genesis of gallstones in such patients. Chawlaw et al

attribute impaired emptying of gallbladder in decompensated

CLD to autonomic neuropathy.18 Jin et al have found that

cutting of the vagus nerve could inhibit contractility of

gallbladder.19 We believe that non clearance of several toxic

substances by the diseased liver in advanced CLD may add to

autonomic neuropathy, gallbladder stasis and subsequent

stone formation. 

Conclusion

The higher incidence of cholelithasis in CLD appears

to be associated with age, portal hypertension, gallbladder

stasis and severity of the liver disease. Since these gallstones

are usually asymptomatic, surgery should be avoided in such

patients. 
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