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Acute cholecystitis and several gallbladder stone-related conditions, such as impacted com-
mon bile duct stones, cholangitis, and biliary pancreatitis, are common medical conditions in 
daily practice. An early cholecystectomy or drainage procedure with delayed cholecystectomy 
is the current standard of treatment based on published clinical guidelines. Cirrhosis is not only 
a condition of chronically impaired hepatic function but also has systemic effects in patients. In 
cirrhotic individuals, several predisposing factors, including changes in the bile acid composition, 
increased nucleation of bile, and decreased motility of the gallbladder, contribute to the formation 
of biliary stones and the possibility of symptomatic cholelithiasis, which is an indication for surgi-
cal treatment. In addition to these predisposing factors for cholelithiasis, systemic effects and 
local anatomic consequences related to cirrhosis lead to anesthesiologic risks and perioperative 
complications in cirrhotic patients. Therefore, the treatment of the aforementioned biliary condi-
tions in cirrhotic patients has become a challenging issue. In this review, we focus on cholecys-
tectomy for cirrhotic patients and summarize the surgical indications, risk stratification, surgical 
procedures, and surgical outcomes specific to cirrhotic patients with symptomatic cholelithiasis.
(Gut Liver 2021;15:517-527)
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INTRODUCTION

Cirrhosis is one of the most complex human diseases 
and causes significant physiological changes, local ana-
tomical alterations, immune status modifications, and 
other associated risks, which influence the life expectancy 
of patients. Cholelithiasis, a common medical condition, 
has been recognized to have a higher incidence in cirrhotic 
patients than in the general population.1 Currently, surgi-
cal treatments, laparoscopic cholecystectomy (LC) or open 
cholecystectomy (OC) via laparotomy are the standard 
of care for symptomatic gallbladder stones (GB stones), 
including cases with repeated episodes of pain, gallbladder 
polypoid lesions, choledocholithiasis with or without chol-
angitis, acute cholecystitis, and biliary pancreatitis. With-
out definite surgical treatment, the incidence of symptom 
relapse is high.2

Regarding surgical treatment for symptomatic GB 

stones in patients with cirrhosis, there are additional issues 
that should specifically be considered: (1) Should the surgi-
cal indication be modified? (2) Do we have any strategy to 
tackle the surgical difficulty that is increased in relation to 
local conditions such as the presence of abundant collateral 
vessels around the surgical field? (3) Similarly, how can we 
manage perioperative complications and improve surgical 
outcomes? In this review, we first summarize the patho-
physiology of cholelithiasis in cirrhotic patients. Then, a 
thorough review of several relevant surgical issues, includ-
ing surgical indications, surgical risks, surgical procedures, 
and surgical outcomes, is presented. Finally, we propose a 
suggested treatment flowchart for cirrhotic patients with 
symptomatic GB stones.

Copyright © Gut and Liver.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Gut and Liver
https://doi.org/10.5009/gnl20052
pISSN 1976-2283  eISSN 2005-1212

Management of Gallstones and Acute Cholecystitis in Patients 
with Liver Cirrhosis: What Should We Consider When Performing 
Surgery?
Shang Yu Wang, Chun Nan Yeh, Yi Yin Jan, and Miin Fu Chen
Department of General Surgery, Chang Gung Memorial Hospital, Chang Gung University, Taoyuan, Taiwan

Review Article

http://crossmark.crossref.org/dialog/?doi=10.5009/gnl20052&domain=pdf&date_stamp=2021-07-15


Gut and Liver, Vol. 15, No. 4, July 2021

518  www.gutnliver.org

CHOLELITHIASIS IN CIRRHOTIC PATIENTS

Cholelithiasis is a common condition in the general 
population. The prevalence of cholelithiasis is approxi-
mately 10% to 20%, while symptomatic cholelithiasis oc-
curs in approximately 20% of individuals with cholelithia-
sis.3 Cirrhotic patients, however, have been demonstrated 
to have a higher prevalence of cholelithiasis.4,5 In addition, 
the cumulative incidence has also been proven to be corre-
lated with the course of cirrhosis progression, and this phe-
nomenon reveals that a greater severity and a longer dura-
tion of cirrhosis increase the risk of cholelithiasis.1,6 Sheen 
and Liaw5 reported a Taiwanese cohort of healthy persons 
and chronic hepatitis B patients with or without cirrhosis 
(933 vs 500). According to their results, the prevalence of 
GB stones in cirrhotic patients was 4 to 5.5 times higher 
than that of healthy persons. In addition, the prevalence 
of GB stones increased along with increasing duration and 
severity of chronic liver diseases, with good linear correla-
tion. In cirrhotic patients, the formation of black pigment 
stones surpassed that of cholesterol stones. Coelho et al.7 
evaluated a series of patients undergoing liver transplanta-
tion. In Coelho’s cohort, the prevalence of cholelithiasis in 
liver recipients was 24%, while that in the control group 
was 9.5%. Among patients with cholelithiasis, 86.2% had 
pigment stones. 

Although the etiologies of cirrhosis, such as chronic viral 
hepatitis C and alcoholism, may increase lithogenesis,1,8 the 

deterioration of hepatic function in cirrhotic patients changes 
the biochemical environment of bile and, combined with oth-
er physiological changes, is the major causative factor, espe-
cially for black stones (Fig. 1). In cirrhotic patients, the com-
positions of secreted bile are changed, including decreased 
conjugated bilirubin, decreased phospholipid and bile acid 
production, and increased glycoprotein levels.3,6 The changes 
in bile composition enhance the nucleation of biliary stones. 
In addition, hemolysis is also an important contributor, and 
this coincides with the fact that black pigmented stones are 
the major type of stones found in cirrhotic patients. While 
portal hypertension-related hypersplenism may increase the 
destruction of erythrocytes (namely, hemolysis), a change in 
the cholesterol-to-phospholipid ratio of the erythrocyte mem-
brane due to impaired hepatic function can alter the physiol-
ogy, flexibility, and morphology of erythrocytes, increasing 
their destruction.9 Other factors, such as hypomotility of the 
gallbladder and increased enterohepatic circulation of un-
conjugated bilirubin, have also been proposed. The change in 
gallbladder motility has been confirmed by serial real-time 
ultrasonography and dynamic studies of gallbladder motility, 
and the extent of gallbladder smooth-muscle dysfunction has 
also been proven to be correlated with the severity of cirrho-
sis.10-12 Although the underlying mechanism is not well estab-
lished, the observation of impaired motility of the gallbladder 
has been recognized to be a risk factor for cholelithiasis in 
cirrhotic patients based on currently published studies.10-12 
Enterohepatic circulation occurs in the bowel segment of the 
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Fig. 1.Fig. 1. Pathogenesis of cholelithiasis formation in cirrhosis. In cirrhotic patients, pigmented black stones are more common than cholesterol 
stones. 
HCV, hepatitis C virus; GB, gallbladder. *The gallbladder-related effects contribute more significantly to cholesterol stone formation than black 
stone formation; †While hypersplenism related to portal hypertension causes the direct destruction of red blood cells, altered liver metabolism 
changes the components of their cell membranes. This effect facilitates hemolysis.
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distal ileum, and this physiologic process mainly facilitates bile 
acid absorption.13 Over 90% to 95% of secreted bile acid will 
be absorbed into the portal venous system and subsequently 
resecreted into bile.14 While alcoholism is one of the major 
etiologies of cirrhosis, alcohol consumption can also impair 
the absorption of bile acid, and this phenomenon further 
increases the bile acid concentration in the gastrointestinal 
tract.15,16 Intraluminal bile acid will increase the solubility of 
unconjugated bilirubin, further boost the absorption of biliru-
bin into the portal venous system, increase bilirubin secretion 
from the liver, and then heighten the risk of cholelithiasis.16 In 
summary, cirrhosis can influence the homeostasis of several 
physiological processes, and all these changes promote chole-
lithiasis in cirrhotic patients from different aspects.

CHOLECYSTECTOMY IN  
CIRRHOTIC PATIENTS

Most of the studies relevant to cholecystectomy in cir-
rhotic patients can be categorized into two periods: the 
pre-LC era and the LC era. The cutoff point is 1987.17 In 
this article, we extensively review the relevant studies. We 
focus on surgical indications, procedures, outcomes, and 
special perspectives related to cholecystectomy in cirrhotic 
patients. The relevant primary studies after 2000 are sum-
marized in Table 1.

1. Surgical indications
For patients with symptomatic cholelithiasis, several 

interventional procedures, including LC with or without 
bile duct exploration and endoscopic retrograde cholangi-
ography and pancreatography (ERCP), can be conducted 
as either single or combined procedures. Since the de novo 
formation of common bile duct stones accounts for fewer 
than 10% of cases,18 most common bile duct stones are 
secondary stones from GB stones. Therefore, cholecystec-
tomy, especially LC, is the definitive treatment for most 
cases of cholelithiasis. GB stones, according to the clinical 
presentation, can be categorized into three groups: (1) as-
ymptomatic GB stones, (2) symptomatic GB stones with-
out complications, and (3) symptomatic GB stones with 
complications, such as acute cholecystitis, common bile 
duct stones, or biliary pancreatitis. For asymptomatic GB 
stones, observational management is generally accepted 
for both cirrhotic and noncirrhotic patients.19 Maggi et al.20 
reported a cohort of cirrhotic patients with a cholelithia-
sis prevalence of 38%. In Maggi’s cohort, the incidence of 
symptomatic GB stone development was 4.4% after a mean 
follow-up of 31.8 months with initially diagnosed choleli-
thiasis, and the annual rate of symptomatic GB stones with 

complications was less than 2%. Although previous studies 
on the natural history of cirrhotic patients have revealed a 
relatively high incidence of GB stones, the progression to 
symptomatic conditions does not seem to be much differ-
ent from that in general populations.19,21 Therefore, obser-
vational management is reasonable for cirrhotic patients 
with asymptomatic GB stones. Currently, no evidence sup-
ports prophylactic cholecystectomy for asymptomatic GB 
stones in cirrhotic patients.6

For cirrhotic patients with symptoms, the surgical in-
dications of cholecystectomy, especially in the era of LC, 
have been generally adopted as being similar to those for 
the general population, except for patients with Child-
Turcotte-Pugh (CTP) class C (see the following section).22 
In addition, early cholecystectomy should be considered 
after patients are stabilized because later onset episodes 
of complications may impose a higher risk on these pa-
tients.23,24 Although LC is recognized as a safe procedure 
under emergency circumstances, even for cirrhotic pa-
tients,25 planned and elective LC should be the first choice 
for symptomatic GB stones. 

2. Risk stratification
In the era before LC, OC was the mainstream treatment 

for symptomatic GB stones, and the outcomes were cata-
strophic.26,27 In the era of LC, cholecystectomy has become 
a feasible procedure for cirrhotic patients.28,29 For decades, 
cirrhotic patients have been recognized as having high 
surgical risk.29-31 Therefore, preoperative risk stratification 
for cirrhotic patients is crucial to minimize postoperative 
complications. Several laboratory parameters32 and scoring 
systems, including the CTP score and the Model for End-
Stage Liver Disease (MELD), have been proposed as risk 
stratification measures for cirrhotic patients.33-36 The CTP 
score is the most prevalent tool for preoperative risk strati-
fication. In patients with CTP class C, cholecystectomy is 
not recommended, and conservative treatment is suggest-
ed. Although catastrophic outcomes of OC for CTP class 
C patients were reported in the 1980s, there have been no 
case series reporting more than five CTP class C patients 
undergoing LC-intended procedures. Currò et al. 37 re-
ported a series of four patients with CTP class C cirrhosis, 
and a morbidity of 75% and a mortality of 50% was noted 
after 2000. For patients with CTP class C cirrhosis, alter-
native procedures, such as percutaneous cholecystostomy 
tube placement, should be considered the treatments of 
choice for symptom relief because of their relatively lower 
morbidity and higher safety.38,39 The surgical indications of 
cholecystectomy for CTP class C patients should only be 
justified under life-threatening conditions, such as diffuse 
peritonitis related to gallbladder rupture and hemorrhagic 
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complications related to acute cholecystitis. 
For CTP classes A and B, LC can be conducted once the 

surgical indication is justified and meticulous postoperative 
care is feasible, and most published studies have proven this 
fact.37,40-50 Nguyen et al.50 reported that there was no mor-
tality or low morbidity of CTP class A patients (compared 
with patients in CTP classes B and C) after LC, and the 
surgical outcome of CTP class B was acceptable, as revealed 
in most of the published studies. Currently, the conclusions 
from most published studies are based on cohorts of CTP 
classes A and B. Although most of these studies were retro-
spective (Table 1), LC for CTP class A and B patients with 
justified indications is generally adopted.

The MELD score was proposed early in this century and 
was initially used to predict early death following elective 
transjugular intrahepatic portosystemic shunts and to help 
determine organ allocation priorities.51,52 The MELD score 
is a mathematical model that provides a more accurate 
prediction power than the CTP does.36 The cutoff value 
has not yet been established. While a previous retrospec-
tive study suggested a MELD score of 13 as a cutoff,36 real-
world data published recently by Dolejs et al.53 suggested 
that a MELD score over 20 may predict a significantly 
high surgical mortality and morbidity. In the study con-
ducted by Dolejs et al.,53 the mortality of cirrhotic patients 
with MELD scores over 20 was 5.8%, while the morbidity 
was 22.8%. Another similar study from real-world data 
by Fleming et al. took ascites, combined with the MELD 
score, into consideration. In the study of Fleming et al.,54 
patients with MELD scores over 15 and ascites may have 
a mortality and morbidity of 23.53% and 47.06%, respec-
tively, if they undergo laparoscopic procedures. All of the 
relevant studies report that a high MELD score indicates 
a possibly high rate of surgical complications. In addition, 
there are several modifications of the MELD. Costa et al.55 
conducted an interesting study regarding the predictive 
power of different MELD modifications and CTPs for cir-
rhotic patients undergoing surgical procedures. According 
to Costa’s finding, the predictive powers of selected MELD 
modifications and three CTP-derived scores are similar 
in the area under the curve for surgical mortality ranging 
from 71% to 77%. Since the practicality of CTP is superior 
to that of the MELD score and the accuracy of CTP is not 
much inferior to that of MELD, both scoring systems may 
be applied in preoperative risk stratification. 

Some laboratory markers, including bilirubin, cre-
atinine, international normalized ratio, and the platelet 
count, have been proposed as surrogates for preoperative 
risk stratification.32,33 However, all these factors reflect the 
severity of hepatic function impairment. In summary, for 
cirrhotic patients with planned cholecystectomy, precise 
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evaluation of hepatic function is the most important pre-
operative evaluation in addition to other general prepara-
tions. Decompensated liver cirrhosis is the major contrain-
dication for planned cholecystectomy. Surgical treatment 
for patients with decompensated liver cirrhosis is reserved 
for life-threatening conditions. 

3. Open cholecystectomy versus laparoscopic 
cholecystectomy
Cholecystectomy has been considered a daunting pro-

cedure and can only be performed on cirrhotic patients 
under “really necessary” conditions.26 In 1985, Bloch et al.27 
reported a series of 49 cirrhotic patients undergoing OC 
and cholecystostomy with a surgical mortality of 10.2% for 
all cases and 23.5% for CTP class C cases. Since 1987, LC 
has been the standard treatment for gallbladder lesions.17 
Although cirrhosis and portal hypertension have been 
contraindications for laparoscopic surgery,56 things have 
changed. Cholecystectomy performed in a laparoscopic 
fashion was considered and applied to cirrhotic patients 
due to its increased safety and superior postoperative 
outcomes (compared with those of open surgery) in the 
general population.57 In the last decade of the 20th century 
and first decade of the 21st century, several studies, most of 
which were retrospective, have proven that LC is superior 
to OC for a specific cohort of cirrhosis in terms of a short-
er hospital stay, reduced operation time, lower morbidity, 
and less transfusion.49,58,59 Chmielecki et al.60 reported a 
nationwide population-based study from the Nationwide 
Inpatient Sample of Taiwan in 2011. According to these 
real-world data, patients with cirrhosis have increased in-
hospital morbidity and mortality after OC, and LC should 
be the preferred initial approach in cirrhotic patients. Lau-
rence et al.61 and de Goede et al.31 published meta-analyses 
of randomized controlled trials to clarify the benefit of LC 
for cirrhotic patients in 2012 and 2013, respectively. Both 
of their studies supported the finding that LC is preferred 
over OC in terms of surgical complications and hospital 
stay. Therefore, LC, instead of OC, is currently the stan-
dard of treatment for selected cirrhotic patients with symp-
tomatic GB stones. 

The surgical outcome and safety of LC have been ex-
tensively studied compared to the corresponding mea-
sures in the general population. Several studies have 
compared cirrhotic patients with noncirrhotic patients 
after LC.40,41,44,47,48,62-65 While most of those studies were 
retrospective, Clark et al.62 conducted a prospective study 
in 2001 and concluded that LC in patients with cirrhosis 
is associated with significant but acceptable morbidity and 
mortality rates. Hemorrhage (8%) and wound complica-
tions (24%) were noted in Clark’s report to have statistical 

significance compared with the corresponding outcomes 
in noncirrhotic patients. Although Clark’s report was a 
prospective study, the patient number (n=25) was small. 
Most of the other relevant studies were retrospective. Our 
previous study in 2002 is the largest retrospective cohort to 
date, with 226 cirrhotic patients versus 4,030 noncirrhotic 
patients.41 The overall morbidity was 6.6% in cirrhotic 
patients, and the mortality was 0.88% (significantly differ-
ent from noncirrhotic patients) in our series. We therefore 
concluded that LC is a feasible procedure for most Child 
class A and B patients with cholecystolithiasis. Other retro-
spective studies all claimed similar results and emphasized 
that LC is the surgical treatment of choice for selected cir-
rhotic patients with symptomatic GB stones (Table 1). 

For cirrhotic patients, liver transplantation is always an 
option of treatment. Any abdominal surgery, especially 
hepatobiliary surgery, performed before transplantation 
may induce peritoneal adhesions, which in turn may 
increase the difficulty of future transplantation surgery. 
Polymeneas et al.66 reported a small series of 26 patients 
who underwent LC or OC (18 vs 8) with subsequent lapa-
roscopic procedures. Both operative field and trocar entry 
sites were noted to show less adhesion in the LC group. 
This additional benefit would facilitate future transplanta-
tion surgery in cirrhotic patients after indicated cholecys-
tectomy.

4. Subtotal cholecystectomy
The original idea of subtotal cholecystectomy can be 

traced back to the 19th century.67 In the 1950s, Madding68 
suggested that subtotal cholecystectomy could be an al-
ternative to conventional “total cholecystectomy” under 
circumstances of a difficult cholecystectomy and may be 
superior to complete cholecystectomy (constrainedly) and 
cholecystostomy.69 For difficult gallbladders, subtotal cho-
lecystectomy performed by laparoscopy also yields better 
immediate outcomes with less bile leakage, as reported in 
a systematic review by Elshaer et al.70 The exact procedure 
of subtotal cholecystectomy was redefined by Strasberg 
in 2016. When only the top half or less of the gallbladder 
is removed, the term fundectomy is appropriate. Subto-
tal cholecystectomy is defined as removal of most of the 
gallbladder. Strasberg et al. 67 have further clarified the 
subtypes of subtotal cholecystectomy: fenestrating versus 
reconstituting (based on whether a gallbladder remnant is 
created or not). The most common indications for subtotal 
cholecystectomy include severe acute cholecystitis (72.1%), 
cholelithiasis in liver cirrhosis and portal hypertension 
(18.2%), and empyema or a perforated gallbladder (6.1%).70 
Currently, there is no series of subtotal cholecystectomies 
specifically performed on cirrhotic patients only, and most 
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of the available studies have focused on severe inflamma-
tion, especially related to acute disease.

Similar to previous studies before the 21st century, 
Tokyo Guidelines 2018 (TG18), which is based on two 
systematic reviews, has suggested that subtotal cholecys-
tectomy be considered for difficult situations as a bail-
out procedure to avoid serious damage to the bile duct or 
blood vessels.70-72 Regarding the timing of the publication 
of TG18, several relevant series related to subtotal chole-
cystectomy have also been published.73-75 While subtotal 
cholecystectomy has been recognized as a safe and al-
ternative procedure for total cholecystectomy, the long-
term outcome of patients is associated with the presence 
of retained stones in gallbladder remnants. The rate of 
retained stones varies from 4% to 15%.70,74 Although most 
retained stones can be retrieved by ERCP,73 some patients 
still have to undergo reoperations.75 In general, the rate of 
long-term complications after subtotal cholecystectomy is 
higher than that after total cholecystectomy. However, for 
patients who can “only” undergo subtotal cholecystectomy 
because of the local condition of the hepatocystic triangle, 
laparoscopic surgery provides better outcomes than open 
approach.70

For cirrhotic patients, portal hypertension-associated 
variceal vessels and a bleeding tendency interfere with the 
performance of surgery. If good exposure of the hepatocys-
tic triangle cannot be achieved, subtotal cholecystectomy 
under laparoscopy would be an alternative choice that 
might prevent patients from experiencing iatrogenic biliary 

injury, although possible long-term complications should 
be considered.

5. Adjunct for hemostasis 
Portal hypertension-associated regional anatomic 

change, variceal vessels, and bleeding tendency may make 
cholecystectomy even more difficult. Several adjuncts have 
been applied in various fields of surgery. Several studies 
related to the application of harmonic scalpels in LC for 
cirrhotic patients have been published. While some studies 
revealed that harmonic scalpels may provide benefits with 
shorter operation times, less blood loss, and even fewer 
intraoperative GB ruptures,76,77 there was still one investi-
gation that reported no significant benefit from harmonic 
scalpel use.78 Since all these studies were small in scale, 
these results might not be convincing. In addition, major 
complications after LC in the general population are low 
and acceptable in selected cirrhotic patients. To determine 
the significant difference under this circumstance, a study 
with an appropriate sample size would be necessary. In ad-
dition, the technique of using energy devices between dif-
ferent surgeons is variable, and this fact cannot be estimat-
ed in the aforementioned studies. Further investigation is 
necessary for this issue. In addition to energy devices, the 
application of other hemostatic adjuncts, such as oxidized 
regenerated cellulose and Floseal® (Baxter International, 
Inc., Deerfield, IL, USA) hemostatic matrix, has also been 
proposed in LC with positive impact.79,80

Observation

Treat complication:

(e.g., cholangitis, pancreatitis,
CBDs, severe acute cholecystitis)

Risk stratification

CTP class C
High MELD score
Decompensated cirrhosis*

Non-surgical treatment:

Medical treatment
Interventional radiologic
procedures
Surgery only for life-
threatening conditions

Surgery:

Try LC first if no contraindication

Cirrhosis with GB stones

High risk Low risk

Symptom ( ) Symptom (+)

Complications ( ) Complications (+)

Fig. 2.Fig. 2. Proposed flowchart for the 
management of cirrhotic patients 
with cholelithiasis. 
GB, gallbladder; CBD, common bile 
duct stone; CTP, Child-Turcotte-
Pugh score; MELD, Model for End-
Stage Liver Disease; LC, laparoscopic 
cholecystectomy. *Decompensated 
cirrhosis: ascites and/or variceal 
bleeding occurrence.81,82 A meticu-
lous evaluation should be performed, 
and surgery is only indicated when 
the patient is stabilized.
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LIMITATIONS

Although most of the current evidence recommends 
LC as a treatment for symptomatic cholelithiasis in cir-
rhotic patients without decompensation, we can see sev-
eral pitfalls in all of the relevant studies listed in Table 1: 
(1) the majority of studies were retrospective; (2) most of 
the studies enrolled patients with CTP classes A and B; 
(3) most of the studies presented pooled results instead 
of subgroup analysis; and (4) the definitions of complica-
tions varied from study to study. While de Goede et al.31 
tried to construct a higher level of evidence and conducted 
a systematic review with a meta-analysis of prospective 
trials, there were only four trials, from 1990 to 2011, with 
only 234 patients enrolled. This fact indicates that only a 
few prospective studies with limited patient numbers can 
be identified and that a large series of retrospective studies 
would be even more persuading. Although real-world data 
have also been published,60 LC as a standard treatment is 
actually based on clinical studies providing no more than 
level II evidence. In addition to advances in surgical tech-
niques, the modern anesthesiologic protocols, periopera-
tive care, medical management of cirrhotic patients, and 
other minimally invasive procedures for complications of 
cirrhosis may all contribute to the outcome of cirrhosis. 
These synergistic effects cannot be assessed with the cur-
rent evidence. 

CONCLUSION

Based on currently available evidence, we propose a 
flow chart for the management of cirrhotic patients with 
GB stones (Fig. 2).81,82 The prevalence of cholelithiasis is 
relatively high in cirrhotic patients, and the surgical in-
dications for LC in these patients are the same as those 
for noncirrhotic patients. Once the surgical indication is 
justified, meticulous preoperative evaluation is crucial. 
Advanced cirrhosis, such as CTP class C, is the contraindi-
cation for surgery. LC is the procedure of choice, just as for 
the general population. Postoperative management is also 
particularly important due to the relatively high, although 
acceptable, rate of complications.
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