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Laparoscopic cholecystectomy and cirrhosis: patient selection
and technical considerations
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Abstract: The incidence of cholelithiasis in cirrhotic patients is higher than in general population. In
the past, open cholecystectomy (OC) was the standard approach for patients requiring cholecystectomy.
However, laparoscopic cholecystectomy (LC) was introduced in 1980 and gradually became the preferred
technique even to cirrhotic patients. The performance of gastrointestinal surgery procedures in cirrhotics
patients is well-known to be associated with higher technical difficulty and increased morbidity-mortality.
Cirrhosis is a major key intraoperative finding that contributes to surgical difficulty in LC. Model of End
Stage Liver Disease (MELD) score and Child-Pugh Classification are the best devices to evaluate the
underlying liver disease and to predict morbidity-mortality. Acute cholecystitis has higher incidence in
patients with cirrhosis, emergency procedures in cirrhotics patients are associated with higher morbidity,
longer postoperative hospitalization and a seven-fold higher mortality in comparison to elective surgery.
LC in cirrhotics has a higher conversion rate to open procedure; however, LC demonstrated substantial

advantage over OC providing shorter convalescence period and hospital stay.
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Introduction The incidence of cholelithiasis in cirrhotic patients
is higher than in general population, with a reported
incidence of 9.5% to 13.7% versus 5.2% (4,5). The

prevalence of gallstones in autopsy records varies from

The cholecystectomy is the most common elective
abdominal surgical procedure performed worldwide, in
the USA with more than 750,000 cases occurring each

o o o . .
year (1). Patients’ comorbidities are known to increase 29.4% to 46% in cirrhotics patients compared to around

resource utilization after both laparoscopic and open 13% in patients without liver disease (6,7). The reasons

cholecystectomy (OC) (2). One major factor responsible
for morbidity and mortality during cholecystectomy is
liver cirrhosis. Even though cholecystectomy, umbilical
and inguinal hernia repair have been shown to be the most
secure non-hepatic surgery in cirrhotics patients, proper
patient selection is paramount for favorable outcome (3).
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for this higher incidence include: decreased bile salt
production, increased estrogen levels in cirrhotics patients,
reduction in gallbladder motility and emptying and higher
levels of unconjugated bilirubin, which are resultant
from intravascular hemolysis and functional gallbladder
alterations (8).
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In the past, OC was the standard approach for patients
requiring cholecystectomy. However laparoscopic
cholecystectomy (LC) was introduced in 1980’ and
demonstrated in non-cirrhotic patients substantial
advantages over OC providing shorter convalescence period
and hospital stay (9). Therefore, LC became the standard
approach to most cholecystectomies (10). Nevertheless,
initially discouraging results had been reported for
biliary surgery in liver cirrhosis and portal hypertension
patients: some series described morbidity and mortality
rates as high as 23% and 25% (11-13). The main causes
for these adverse results were excessive blood loss, renal
failure, sepsis and postoperative liver failure. During the
dissemination of LC technique, concerns were raised about
the safety of performing LC in cirrhotics patients due to
these unfavorable outcomes. Moreover, there was a general
belief that the advantages of a minimally invasive procedure
would be offset by the greater risk for complications
associated with the lesser degree of tactile control (14) and
three-dimensional feedback (15). These factors associated
with possible hemorrhage related to portal hypertension,
coagulopathy and thrombocytopenia, as well as the presence
of abdominal adhesions and the reduced compliance of the
fibrotic liver, which might impair the exposure of Callot’s
triangle laparoscopically (16), would jeopardize the patient
leading to poor outcomes. This led the NIH consensus
statement of 1992 to publish that end-stage liver disease was
a contra-indication to LC (17).

Nonetheless, LC became to be gradually performed in
cirrhotic patients due more experience gained in minimally
invasive surgery and the development of new surgical
devices. In 1990s, the first studies addressing encouraging
outcomes of LC in cirrhotic patients were published
(18,19) and since then many case series have been reported,
showing good results for LC in patients with liver cirrhosis.
Still, no uniform consensus has been established in the
surgical community regarding the most adequate procedure
for treatment of gallstones in cirrhotic patients. The aim
of this article is to summarize current trends of LC in
cirrhotic patients, focusing in patient selection and technical
considerations to improve outcomes.

Risk factors for surgical procedures in cirrhotics

Patients with cirrhosis undergoing non-hepatic surgery
have a reported mortality in literature that may be as high
as 45% (20). Historically, surgeons were often reluctant
to operate on cirrhotics patients due to the possibility of
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developing acute on chronic liver failure, especially because
anesthesia and surgical trauma. The use of less hepatotoxic
regimens has suppressed this anesthetically concern (21).
Variables traditionally related to increased morbidity-
mortality in cirrhotic patients include: emergency surgery,
Child-Pugh class C, presence of portal hypertension, ascites,
encephalopathy, infection, anemia, malnutrition, jaundice,
hypoalbuminemia, hypoxemia and prothrombin time
(PT) not amendable by vitamin K or fresh-frozen plasma
transfusion (21,22). Mortality rates of cholecystectomy in
the setting of cirrhosis is linked to severity of underlying
liver disease (23). However, the three variables identified in
multivariated analysis to independently predict mortality
after major surgical procedures in a large case-control study
were age, the American Society of Anesthesiologists (ASA)
Physical Status classification and Model of End Stage Liver
Disease (MELD) score, especially when higher than 8 (24).
A retrospective series addressing mortality specifically for
LC in 220 cirrhotic patients identified these same three
variables, with the cut-off for MELD score of 13 (25).
Only Child-Pugh class A and B patients were included in
this study. Another retrospective analysis of 94 cirrhotic
patients who underwent LC found increased number of
intraoperative transfusions of packed red blood cells to
predict 30-day mortality on multivariated analysis (26).

LC in cirrhotics versus non-cirrhotic patients

The performance of gastrointestinal surgery procedures
in cirrhotics patients is well-known to be associated with
higher technical difficulty and increased morbidity-
mortality. Cirrhosis is a major key intraoperative finding
that contributes to surgical difficulty in LC (27). In fact,
cirrhosis is one of the comorbidities most associated with
postoperative resource utilization after cholecystectomy (2).
A meta-analysis of six studies comparing LC in cirrhotics
and non-cirrhotic patients reported a higher conversion rate
to open procedure [7.06% versus 3.64%, P=0.0237, odds
ratio (OR) =2.008, 95% confidence interval (CI): 1.085-
3.718]; longer operative time (98.2 versus 70 minutes,
P=0.00467, 95% CI: 8.93-47.47); increased intraoperative
bleeding complications (26.4% versus 3.1%, P=0.001,
OR =11.226, 95% CI: 7.022-17.946); increased estimated
blood loss (105.6 versus 35.2 mL); and increased overall
morbidity (20.86% versus 7.99%, P=0.001, OR =3.034,
95% CI: 1.958-4.702) (28). No statistically significant
difference was found regarding wound infection incidence
and death. Length of hospital stay was 5.4 versus 3.5 days,
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respectively (28). It is noteworthy nevertheless that more
cirrhotics underwent an emergency procedure: acute
cholecystitis was evident in 47% of patients with cirrhosis
versus 14.7% of patients without cirrhosis (P=0.001, OR
=5.141, 95% CI: 3.363-7.861). Emergency procedures in
cirrhotics patients are associated with higher morbidity,
longer postoperative hospitalization and a seven-fold higher
mortality in comparison to elective surgery (29), which may
result in bias when comparing these two groups. The overall
poorer results of LC in cirrhotic patients comparing to non-
cirrhotic ones should by no means preclude the utilization
of minimally invasive surgery in cirrhotics patients.

LC versus OC

The majority of evidence in literature about LC and
OC in cirrhotics patients comes from retrospective
case series and retrospective case control studies. Some
randomized clinical trials (RCT) have been produced
(30-33) and were the subject of two recent meta-analysis
(34,35). A systematic review identified 2,005 patients with
cirrhosis undergoing LC (n=1,756) and OC (n=249) (34).
General raw data showed that laparoscopic approach
compared to OC was associated with fewer postoperative
complications (17.6%x47.7%), fewer infectious
complications (5.9%x19.9%), lower postoperative hepatic
insufficiency rate (7.7%x18.1%) and lower mortality rate
(0.8%x2%) (34). The conversion rate of LC was 5.8% and
more patients were operated with acute cholecystitis in the
OC group (19.6%x28.8%) (34). The prevalence of Child A,
B and C patients were similar, being 76.6, 21.77 and 1.59%
for LC and 67.2, 28.73 and 4.02 for OC, respectively (34).
The meta-analysis of these RCT revealed the following
advantages of LC: firstly, an overall lower postoperative
complication rate (RR 0.52, 95% CI: 0.29-0.92;
P=0.03) (35); secondly, lower incidence of infectious
complications (OR 0.23, 95% CI: 0.10-0.56, P=0.001) (34);
thirdly, shorter postoperative hospital stay (mean difference:
3.05 days, 95% CI: -4.09 to -2.01 days, P<0.001) (35);
and finally, shorter time to resume a normal diet after LC
(mean difference -27.48 hours; 95% CI: -30.96 to -23.99;
P<0.001) (35). No statistically significant difference was
observed in operation time, in number of blood transfusions
required (35) and neither in postoperative hepatic
insufficiency incidence (34). Overall mortality could not
be compared due to lack of data in these RCTs. The most

common complications of LC found in some large case
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series (22,36) (226 and 265 patients, respectively) include:
postoperative worsening of ascites (10.6%), intraoperative
bleeding (5.2%), intra-abdominal collections (3.5%)
pulmonary infection (1.75%), blood transfusion (1.1%),
recurrent stones in the gallbladder remnant after subtotal
cholecystectomy (1.1%) and wound infection (1.1%).

Another meta-analysis of four case series comparing LC
and OC found in the laparoscopic group (28): less operative
blood loss (113 versus 425.2 mL, P=0.0154, 95% CI: 76.15-
602.24); shorter operative time (123.3 versus 150.2 minutes,
P=0.04173, 95% CI: 1.04-52.76) and decreased length of
hospital stay (6 versus 12.2 days, P=0.001, 95% CI: 2.8-9.6).
There was no statistically significant difference in morbidity
(9.52% versus 15%, P=0.5922), mortality (4.76% versus 0%,
P=0.99); or wound infection rates (0% versus 0.13%).

It is important to note that most of these data comes
from Child-Pugh class A and B. In a large systematic review
of literature including 1,310 cirrhotics patients undergoing
LC (37), Machado et a/. identified only 1.62% of patients as
Child-Pugh class C, whereas class A accounted for 78.75%
and class B, 19.5%. In the literature review of Laurence
et al., only 1.59% and 4.02% of patients were Child C in
LC and OC casuistic, respectively (34). As stated above,
the overall mortality and mortality for cirrhotics patients
undergoing LC is low, 0.45% and 17%, respectively (37).
However, in Child-Pugh class C, mortality may be as high
as 50% in individual series (25,38). Among the patients
who died in Machado’s review (37), 17.1%, 0.97% and
0.12% were Child-Pugh class C, B and A, respectively. It is
noteworthy that the mortality rates found in more modern
series, for both LC and OC, are substantially lower than the
ones reported in 1980s. This probably is the result of better
patient selection, advances in critical care, more effective
treatment of liver failure (including liver transplantation)
and the availability of preoperative less invasive options,
such as percutaneous cholecystostomy and endoscopic
retrograde cholangiopancreatography (ERCP) (34). In
the past, a significant portion of cirrhotics patients with
jaundice underwent OC with open bile duct exploration and
drainage procedures. Very often these explorations were not
therapeutic, because the jaundice was due to chronic liver
disease decompensation rather than obstruction (39,40).
This scenario became almost extinct in the present days
owing to the accuracy of imaging methods and efficacy of
biliary endoscopic and percutaneous interventions (41,42).
Another hallmark in cirrhosis medical approach was the
improvement of liver transplantation throughout the 1980s,
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which revolutionized liver failure and portal hypertension
management.

Another important aspect in the literature is that most
procedures were elective. In the RCTs, they were 96% (35)
and in overall LC in cirrhotics patients literature, 83% (37).
There seems to be a higher incidence of acute cholecystitis
in patients undergoing OC (34), although not statistically
proven. This trend is also present in older reviews, in which
indications for cholecystectomy were biliary colic (54%),
acute cholecystitis (22%), asymptomatic gallstones (16%),
acute pancreatitis (5%), acalculous cholecystitis (less than
1%) and cholangitis (less than 1%) (28).

The overall conversion for LC in cirrhotics patients
ranges from 4.75% to 5.8% (34,37). Reasons for conversion
include difficulty in identifying anatomy, uncontrolled
bleeding, massive intracavitary adherences, the need of
common bile duct exploration and suspected bile duct
injury. It seems reasonable therefore that the MELD score
has been recently shown to be an effective predictor for
conversion, especially when higher than 14 (25,26). As
conversion to OC is always an option, it seems intuitive to
assume that morbidity will be lower than operating all cases
with open technique, provided that minimal complications
occur in the preliminary laparoscopic dissection. In fact,
a population-based study from Chmielecki ez al. (43),
analyzing 2,857 LC and 383 OC in cirrhotics patients
in USA, showed that even patients from converted LC
had lower infection, transfusion, liver failure rates and
similar reoperation rates to the OC group. One possible
explanation is that the dissection done during LC may
facilitate the further operative steps during OC. The total
open operation may have a direct impact on the higher
complication rate of OC (43). It should be highlighted that
the conversion rate found in this study was 14% (43), higher
than the found in most series (34,37). Still, this conversion
rate is similar to other national inpatient study about acute
cholecystitis (11%) (44). Interestingly, this study showed
statistically significant lower mortality (1.3%x8.3%),
lower ascites formation (9.7%x18%), lower liver failure
rate (7%x1.4%), lower blood transfusion (7.4%x19.2%),
lower postoperative haemorrhage (3.9%x6.6%) and lower
postoperative infection rate (0.6%x3.5%) for LC and OC,
respectively (43).

Special considerations in Child-Pugh class C

patients

As previously mentioned, the literature addressing
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specifically Child-Pugh class C patients is scarce, as the
casuistic of most studies are mainly composed of class A
and, to a lesser extent, class B patients. As expected, class
A patients presented decreased operative time, blood loss,
conversion rate and lengthy of hospital stay compared
to class B and C patients (45). Child C represents the
end stage of the disease for cirrhotic patient; surgery is
generally indicated only for lifesaving intervention. Few
Child C patients are enrolled in trials or series reported
in literature, and their outcomes are often combined with
Child B patients. In a systematic review, Laurence et al. (34)
identified 1,194 cirrhotic patients classified by Child-Pugh
score who underwent LC, among them only 19 patients
were Child C. Yet, when evaluating only the studies
reporting mortality according to Child-Pugh score, they
found 6 deaths, four Child C patients and the remaining
two were Child A and B, respectively (34).

Morbidity and mortality in class C patients may reach
up to 75% and 50%, respectively (38). Therefore, it is
generally recommended that cholecystectomy should not
be attempted in Child-Pugh class C cirrhotics patients
unless they develop acute cholecystitis that does not
respond to conservative medical management. These
patients should be medically managed and downstaged
prior to undergoing a cholecystectomy under non-
emergent situations. It is also of utmost importance to
consult the liver transplantation team preoperatively for all
Child-Pugh class B and C cirrhotics patients in the event
of postoperative decompensation or refer the patient to
a tertiary care center (26). In this setting, patients with
indication for liver transplantation should be kept in
waiting list before surgery, since MELD allocation system
allows to rescue these patients if liver function deteriorates.
Whether or not LC is better than OC for this population
is not clear due to the lack of data; however, based on the
results for Child-Pugh class A and B patients, it seems safe
to assume that a minimally invasive procedure is more
advantageous provided that the surgeon has the required
skills to do so.

A progressively more widespread approach for class
C patients in emergency scenario includes the delayed
cholecystectomy (46). In a retrospective analysis of acute
severe cholecystitis in patients with advanced cirrhosis,
Yao et al. (47) showed good results with ultrasound-
guided percutaneous transhepatic cholecystostomy (PTC)
and delayed LC. Successful performance of PTC readily
relieves symptoms due to the rapid reduction of pressure
within the gallbladder. The casuistic included 29 cirrhotics
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patients (6 Child-Pugh class A, 19 class B and 4 class C).
The mean drainage treatment period was 8.1+1.4 days and
mean hospitalization time was 15+7.2 days. All patients
underwent LC, with no conversion to OC. Postoperative
complications were fresh-frozen plasma transfusion
(17.2%), postoperative worsening of ascites (3.45%)
and postoperative deterioration in liver function tests
(13.8%), which invariably recovered to baseline levels
within 2 weeks. Thereby, we can infer that the results for
delayed LC in this series were similar to the ones for up-
front LC. Specific complications of PTC were puncture-
related hemorrhage, which was drained via the catheter
and spontaneously resolved (5.6%) and pain at the catheter
site (37.9%), which could be medically managed. No
bile leakage and no catheter dislodgement occurred. The
authors concluded that PTC and delayed LC is a safe and
effective procedure with minimal comorbidity for advanced
cirrhotic patients presenting with acute cholecystitis (47).
A similar approach may be implemented using biliary
stenting of the cystic duct (48).

Advantages of LC in cirrhotics

Laparoscopic approach in cirrhotic patients has some
extra advantages in comparison with non-cirrhotic
patients (49). As a minimally invasive procedure, it ensures
a quicker recovery and increases patients’ tolerability to the
procedure. Moreover, it is safer for the surgical team, as
many cirrhotics patients are infected with hepatitis B and
C virus and there is less contact with patient’s blood and
viscera. The access to the peritoneal cavity by millimetric
channels reduces the incidence of ascites leak from surgical
wound and the incidence of ascites infection, since it
decreases inadvertent bacterial seeding and contamination of
ascites. The magnification gained in laparoscopy allows the
identification of twisted and dilated portal vein branches and
of the congested gallbladder bed, avoiding thereby injury
and bleeding. Additionally, laparoscopic technique imposes
less abdominal wall trauma providing the preservation of
abdominal wall collateral veins, avoiding bleeding during
surgery and postoperative course. The positive abdominal
pressure resultant from pneumoperitoneum also diminishes
bleeding.

LC is associated with less peritoneal adhesions, which
makes subsequent interventions easier and less traumatic.
This is a valuable factor considering that several of these
patients will be eligible for henceforth liver transplantation.
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Technical aspects

The CO, pneumoperitoneum can cause ischemia-reperfusion
injury to the internal organs, which may aggravate damage
to the hepatic function. That is the reason why it should be
established with lower pressure and released slowly (50).
Bile spillage seems to be more common during LC
than OC (21% versus 31%), respectively, however no
postoperative problems are associated with it (51).
Uncontrolled bleeding may be one major problem
during LC, and it is caused by abdominal varices and
coagulopathy secondary to depressed clotting factor
synthesis and thrombocytopenia. Therefore, fresh-frozen
plasma and platelets may be given preoperatively as well as
activated recombinant factor V11 (rFV11a) (52).
Preoperative imaging with computed tomography or
magnetic resonance imaging is important, because it allows
the identification of abdominal varices in abdominal wall
and the potential presence of concurrent hepatoma (45).
It is important to preserve the paraumbilical vein, since it
is often recanalizated in patients with portal hypertension.
Paraumbilical vein diverges part of the blood flow from the
left portal branch to the systemic circulation, which keeps
a faster blood flow in the portal trunk (53). Its patency
has a substantial effect on portal pressure and can reduce
the incidence of bleeding from the esophageal varices
and increase the incidence of encephalopathy (54). Yet,
paraumbilical interruption seems to be associated with
postoperative portal vein thrombosis (55). The insertion
of the first trocar should be infraumbilical using open
technique to avoid damage to the umbilical and collateral
veins (Figure 1).
The major difficulties encountered during LC in
cirrhotic patients may be divided in five items (37):
@ Adhesions with increased neovascularity;
(II)  Difficult retraction of the liver;
(IIT) Inadequate exposure of the cholecystohepatic
triangle;
(IV) A high-risk gallbladder bed;
(V) A high-risk hilum.
Therefore, the following technical tips are recommended:
@ Because of umbilical vein recanalization, the
umbilical port should be made away from the
falciform ligament, avoiding it completely.
(II)  The liver parenchyma is hard and fibrotic and
difficult to retract cranially. The retractor should
be applied on the body of the gallbladder, just
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Figure 1 Laparoscopic cholecystectomy in cirrhotic patients. (A) Large collateral vein within the falciform ligament mimicking the

gallbladder; (B) cirrhotic liver in elective cholecystectomy; (C) cholecystectomy during acute cholecystitis episode, observe the intense

peritoneal adherences; (D) recanalized paraumbilical vein in the round ligament and abdominal wall close to umbilical port.

(I

above the infundibulum, to expose the Callot’s
triangle.

Rotating all trocars positions to the right is useful,
because when there is significant right hepatic
lobe atrophy, the hepatic hilum structures tend
to be twisted to the right side. Including one
additional port site can help to expose the hilum,
holding the left lobe or the duodenum. Using
and aspirator in this port site is helpful to keep
the surgical field clean and always ready to inject
some irrigation for improving bipolar action.

If these maneuvers do not allow correct exposure
of the Callot’s triangle, then the fundus fist
method should be used.

The bipolar electrosurgery is really useful in
surgeries of cirrhotic patients. It works much
better than the monopolar instrument to
coagulated bleedings in the gallbladder’s bed
and hepatic parenchyma. Harmonic scalpel or
advanced bipolar devices are also useful, especially
for undoing peritoneal adhesions. Argon beam
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coagulation and thrombin spray may also be
useful for hemostatic dissection. Blunt dissection
should be kept at minimum.

When regular surgical hemostatic steps failure
to control oozing, there is the option of topical
hemostatic agents, such as oxidized cellulose or
hemostatic matrix sealant with thrombin and
tranexamic acid. Finally, patience is crucial since
conversion to OD may not always help to control
the bleeding from coagulopathy.

(VII) A subhepatic drain is usually placed because

postoperative oozing is likely in the presence
of coagulopathy. A closed drainage system is
preferred to avoid ascites contamination. Drains
are usually removed in 24 to 48 h.

(VIII) Consider laparoscopic needle biopsy of the

IX)

ales .amegroups.com

liver to evaluate extent of cirrhosis and assist
hepatologist team.

Before completion of the procedure, all access
ports should be checked for bleeding and all of
them should be closed, even the 5 or 3 mm ones,
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Child-Pugh class A and
B (MELD score <18)

Y Y

Elective scenario Acute cholecystitis
Y

| Laparoscopic cholecystectomy |

Child-Pugh class B and
C (MELD score >18)

Y Y

Elective scenario Acute cholecystitis

\4 Y

Medical management PTC/ECDS
and downstaging Delayed LC
Liver transplant team evaluation

Figure 2 Treatment algorithm for cholecystectomy in cirrhotics.
PTC, percutaneous transhepatic cholecystectomy; ECDS,
endoscopic cystic duct stenting; LC, laparoscopic cholecystectomy.

because of postoperative ascites.

(X)  The separation of the gallbladder from the
liver bed may be difficult and the source of
massive bleeding when tortuous, dilated vessels
occur in the gallbladder bed. In such cases, the
posterior wall may be left intact with the liver
and the remnant mucosa is removed either
by mucosectomy or by electrofulguration.
This maneuver is called laparoscopic subtotal
cholecystectomy (LSC) type I (36).

(XI) Another variant of LSC, called LSC type 1I,
consists of the circumferential division of the
infundibulum as close as possible to the junction
of the gallbladder and cystic duct, followed by
the removal of the mucosa by mucosectomy or
electrofulguration and closure of the stump by
with harmonic scalpel or continuous polyglactin
suture. It should be used when hilar dissection is
difficult due to deeply placed hilum, inflammatory
phlegmon, pericholecystic fibrosis or aberrant
anatomy and vasculature in the cholecystohepatic
triangle. These are more associated with a
cavernamatous transformation of the portal vein.
In patients with high-risk gallbladder bed and
high-risk hilum, a combination of LSC I and
II should be used, a variant that is called LSC
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type IIL.

In a series from Palanivelu et /. (36), LSC was used in
77.7% of 265 cirrhotics undergoing LC. Among these,
53.6% required an additional port and the fundus first
technique was used in 8.3% of patients. Most LSC were
type II (38.5%), followed by type I (23.4%) and type III
(15.95%). The high LSC utilization in this series resulted
in a low conversion rate (1%), but was associated with high
postoperative bile leaks (52.8%). It was most common in
patients undergoing LSC type II (94.1%) followed by LSC
type I (38.1%). In fact, the major drawback of subtotal
cholecystectomy, either via laparoscopy or open technique,
is the bile leakage from the closed stump. The use of
harmonic shears however is reported to markedly reduce
this complication (56).

Final considerations

LC in cirrhotic patient remains a challenging operation
that should be performed by surgeons with experience in
both LC and the perioperative management of the cirrhotic
patient. The increased morbidity-mortality in the cirrhotic
population mandates two crucial principles to achieving
favorable results with LC: careful patient selection and
surgical technique modifications.

For elective and emergency cholecystectomy, Child-
Pugh class A and B cirrhotics with MELD score lower
than 18, LC is the optimal treatment. Class C patients
in an elective scenario, on the other hand, should not
be offered surgical treatment and instead be medically
managed and downstaged. In an emergency setting,
non-surgical temporization measures, such as PTC or
endoscopic stenting of the cystic duct, should be first
implemented to reduce the local inflammation and improve
clinical condition, thereby allowing a safer and less morbid
delayed LC. The liver transplantation team should also be
consulted. This treatment algorithm is depicted in Figure 2.

In summary, the past 1992 NIH consensus stating liver
disease as a contra-indication for LC is undoubtedly no
longer applicable to the present day. There is enough
literature evidence to safely affirm that the cirrhotic
population clearly benefits from a minimally invasive
technique, achieving superior outcomes compared to open
procedures, especially in terms of postoperative infection,
liver function decompensation, intraoperative need of
blood derivatives transfusion, lengthy of hospitalization,
postoperative worsening of ascites, wound infection,
incisional hernia incidence and mortality.
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