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Summary
Background Cholecystectomy may be difficult and
hazardous, causing major morbidity and mortality.
This review aims to identify situations increasing the
probability of difficult gallbladders and present to-
day’s best practice to overcome them.
Methods Review of the literature and expert comment.
Results One in six gallbladders is expected to be
a difficult cholecystectomy. The majority can be pre-
dicted by patient history, clinical symptoms, and pre-
existing comorbidities. Acute cholecystitis, mild bil-
iary pancreatitis, prior endoscopic sphincterotomy,
and liver cirrhosis are the predominant underlying
diseases. Early or delayed cholecystectomy, percuta-
neous cholecystostomy, and pure conservative treat-
ment are evidence-based options. Early laparoscopic
cholecystectomy is of advantage in patients fit for
surgery, with subtotal cholecystectomy or conversion
to open surgery as bail-out strategies. The choice
of the procedure depends on the experience of the
surgeon.
Conclusion Clinical decisions should follow a pathway
based on patients’ risk, favoring laparoscopic chole-
cystectomy whenever possible. The implementation
of an institutional pathway to deal with difficult gall-
bladders is recommended.

Keywords Difficult gallbladder · Acute
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Laparoscopic cholecystectomy is the gold standard
in the treatment of symptomatic cholecystolithi-
asis. It is one of the most frequently performed
procedures in visceral surgery and a benchmark in
teaching young surgeons at the beginning of their
residency. In the predominant majority, cholecystec-
tomy is a straightforward procedure and the classic
model of laparoscopic surgery with low morbidity,
short hospitalization, and quick reconvalescence.
However, in distinct patients, cholecystectomy repre-
sents a life-threatening operation, sometimes forcing
experienced surgeons to meet their technical limits.
Perioperative mortality for a difficult gallbladder is
as high as 11.5% for open and 2.9% for laparoscopic
cholecystectomy [1, 2]. Although the problem of the
difficult gallbladder is well known in surgical prac-
tice and addressed in the literature, the term is not
clearly defined and reports lack comparability due to
their retrospective design, imprecise or missing defi-
nitions, differing patient populations, and individual
therapeutic approaches.

This review aims to sum up what is generally un-
derstood under the term “difficult gallbladder” and
addresses early preoperative recognition, the indica-
tion for operation or therapeutic alternatives, surgical
techniques, and bail-out strategies to overcome intra-
operative problems.

What is a difficult gallbladder?

Mostly, cholecystectomy is an uncomplicated rou-
tine laparoscopic surgery for cholelithiasis. The term
“difficult gallbladder” indicates that the procedure
may be challenging and hazardous. However, there
is no clear definition of what is meant by a difficult
gallbladder. In most articles, acute or chronic in-
flammation due to cholecystitis are cited as a source
of surgical problems, but other conditions like pre-
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Fig. 1 Therapeutic op-
tions in a suspected difficult
gallbladder. CHE cholecys-
tectomy

Diagnos�c work – up

early CHE percutaneous drainage primarily conserva�ve

no surgery                     delayed CHE                         no surgery

vious cholecystostomy, liver cirrhosis, coagulation
therapy or disorders, and previous upper abdominal
surgery are quoted elsewhere [2, 3]. More generally,
the term difficult gallbladder describes a cholecys-
tectomy which is expected to be more difficult than
a routine cholecystectomy. Although the incidence of
difficult gallbladders varies among series, it may be
estimated that one in six gallbladders is “difficult”[4].

Identification of patients

A challenging cholecystectomy may be predicted
in most patients by exploring their medical history.
Thus, the evaluation of biliary symptoms and anam-
nesis, comorbidities, and current medication are
crucial. Acute cholecystitis, biliary pancreatitis, prior
endoscopic sphincterotomy for clearance of bile duct
stones, liver cirrhosis, anticoagulation therapy, mor-
bid obesity, or prior major open surgery of the upper
abdomen are strong indicators that cholecystectomy
may become difficult. Rarely, problems may be rec-
ognized only intraoperatively for several reasons.
Examples could be a shrunk gallbladder after chronic
cholecystitis, local situations with unclear anatomy in
Calot’s triangle, or undiagnosed liver cirrhosis.

Generally, the preoperative diagnostic workup is
not different from routine cholecystectomy with phys-
ical examination of the abdomen, laboratory tests,
and ultrasound of the upper abdomen. If indicated,
CT, MR including MRCP, endoscopic ultrasound, and
ERCP complete the initial examination.

Indication for surgery

A correct indication is a cornerstone in surgery. This
is especially important if a difficult cholecystectomy
is predictable. In concrete terms, the indication for
cholecystectomy has to be critically challenged on an
individual basis if risk factors are identified. Items to
judge are the urgency of cholecystectomy and possi-
bilities to decrease the risk and optimize the patient.
As a result, cholecystectomy may be scheduled ur-
gently, as a delayed operation, or even abandoned
with conservative treatment initiated. Another im-
portant factor to consider are potential alternatives
to surgery that could be provided. Especially percuta-
neous drainage of the gallbladder may be considered
for selected patients. Last but not least, in case of
an urgent cholecystectomy, the surgeon is asked to

choose laparoscopic or primarily open cholecystec-
tomy and to be prepared for bail-out strategies. An
overview of decisions to be made is provided in Fig. 1.

Clinical examples for difficult cholecystectomies

Acute cholecystitis

There was a long-lasting controversy in surgery
whether early or delayed cholecystectomy should
be the preferred strategy in patients with acute chole-
cystitis. This discussion did not change with the
introduction of laparoscopic cholecystectomy. Series
of the early period of laparoscopic cholecystectomy
described an advantage with respect to postoperative
pain and length of stay for early cholecystectomy
at arguable conversion rates [5]. Today, the debate
has subsided to patients with specific risk factors.
There is high evidence that early cholecystectomy is
the superior surgical strategy in patients with acute
cholecystitis [6]. In a randomized multicenter trial
from Germany, early laparoscopic cholecystectomy
was associated with less morbidity (11.8 vs. 34.4%,
p 0.01), shorter length of stay (5.4 vs. 10 days, p 0.01),
and fewer costs for hospitalization (2919 vs. 4262�,
p 0.01). This study did not find a significant difference
in conversion to open cholecystectomy (9.9 vs. 11.9%)
[7].

Mostly, early cholecystectomy is defined as chole-
cystectomy within 72h from onset, which is the rec-
ommendation of the Tokyo guidelines [8]. However,
it may be difficult to determine precisely how many
hours from onset have passed. So other definitions of
early cholecystectomy used in trials encompass 24h
from admission to 1 week since onset. In contrast, de-
layed was generally defined as cholecystectomy after
6 weeks. Last amended in 2018, the Tokyo guidelines
introduced a severity assessment of acute cholecys-
tectomy. According to the local and systemic status of
inflammation and the presence of organ dysfunction,
three grades of acute cholecystitis are discriminated
(Table 1). Based on this grading system, therapeu-
tic recommendations were published and reevaluated
regularly [9, 10]. While the Tokyo guidelines helped
to establish the role of early laparoscopic cholecys-
tectomy in grade I, the therapeutic strategy remained
less clear for grades II and III. Loozen et al. demon-
strated similar results of emergency cholecystectomy
with respect to conversion rate (6 vs. 6%), complica-
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Table 1 Severity assessment of acute cholecystitis ac-
cording to the Tokyo guidelines
Grade I
(mild)

Does not meet the criteria of grade II or grade III acute
cholecystitis. Can also be defined as acute cholecystitis in
a healthy patient with no organ dysfunction and mild
inflammatory changes in the gallbladder

Associated with any one of the following conditions:

1. Elevated white blood cell count (18,000/mm3)

2. Palpable tender mass in the right upper abdominal quadrant

3. Duration of complaints 72h

Grade II
(moderate)

4. Marked local inflammation (gangrenous cholecystitis,
pericholecystic abscess, hepatic abscess, biliary peritonitis,
emphysematous cholecystitis)

Associated with dysfunction of any of the following organs/
systems:

1. Cardiovascular dysfunction (hypotension requiring treatment
with dopamine 5µg/kg per min or any dose of norepinephrine)

2. Neurological dysfunction (decreased level of consciousness)

3. Respiratory dysfunction (Pa02Fi02 ratio 300)

4. Renal dysfunction (oliguria, creatinine 2.0mg/dl)

5. Hepatic dysfunction (PT-INR 1.5)

Grade III
(severe)

6. Hematological dysfunction (platelet count 100,000/mm3)

PT-INR Prothrombin Time – International Normalized Ratio

tion rate (7 vs. 9%), mortality (1 vs. 1%), and length of
stay (4 vs. 4 days) in patients with grade I and grade II
acute cholecystitis [11]. Indeed, the Tokyo guidelines’
update of 2018 recommends early laparoscopic chole-
cystectomy in moderate acute cholecystitis (grade II)
for patients with limited risk factors (Charlson comor-
bidity index ≤5 or ASA ≤2) in advanced centers by
experienced laparoscopic surgeons. Moreover, for se-
vere acute cholecystitis (grade III), early laparoscopic
cholecystectomy is an option if the patient is esti-
mated to be fit for surgery and a setting of intensive
care management and extensive laparoscopic experi-
ence is provided. Clearly, the Tokyo guidelines’ ther-
apeutic recommendations for moderate and severe
acute cholecystitis indicate the need for an institu-
tionalized concept for surgical departments, depend-
ing on the hospital setting and surgical experience.
Patients who are decided to be unfit for early chole-
cystectomy due to high individual risk factors need
urgent gallbladder drainage for source control. In
practice, these interventions are provided in centers
with high institutional experience and a continuous
case load. Aside from guideline recommendations, it
is clearly proven that time matters in surgical therapy
of acute cholecystitis. An analysis of the Swedish Gall-
Riks Registry demonstrates a correlation of the rate
of bile duct injuries with acute cholecystitis. Over-
all, the incidence in acute cholecystitis was 0.43 vs.
0.28% in patients without cholecystitis. The rate for
patients with acute cholecystitis increased markedly
from 0.17% in cholecystectomies on the day of admis-
sion to 0.67% for 3 days after admission to 0.93% for
5 days and longer. Interestingly, there was also a sig-
nificantly increased 30- and 90-day mortality when

operations were performed after the fourth day of ad-
mission [12].

Biliary pancreatitis

The timing of laparoscopic cholecystectomy in pa-
tients with mild biliary pancreatitis is another item
of debate in clinical routine. Mostly, patients were
discharged following the episode of biliary pancre-
atitis and scheduled for an interval cholecystectomy.
The background for this strategy was an estimated
higher risk for cholecystectomy-related complications
in early surgery. However, the PONCHO trial, a mul-
ticenter randomized controlled trial from the Nether-
lands, could prove that cholecystectomy during the
same hospital admission is superior to interval chole-
cystectomy regarding the rate of recurrent gallstone-
related complications without increasing the surgi-
cal risk [13]. Patients were randomized 5 days af-
ter admission for mild biliary pancreatitis and oper-
ated on day one in the same admission or day 27 in
the interval group. The primary endpoint of read-
mission for gallstone-related complications or mortal-
ity was significantly lower when cholecystectomy was
performed in the same admission (5 vs. 17%, p 0.002).
Nevertheless, the fear of a difficult cholecystectomy
with increased complication rates may hinder con-
sequent implementation of a same admission chole-
cystectomy. The Dutch Pancreatitis Study Group an-
alyzed the rate of difficult cholecystectomies in their
PONCHO trial [14]. They defined difficult cholecystec-
tomy as one or more of the three factors, enhanced
score of difficulty to perform laparoscopic cholecys-
tectomy, operating time 75min, and conversion or
subtotal cholecystectomy. Overall, 33% of patients ful-
filled the criteria of difficult cholecystectomy, 26% in
the same admission and 39% in the interval group
(p= 0.037). Male sex, prior sphincterotomy, and de-
laying cholecystectomy for at least 14 days were iden-
tified to increase the probability of a difficult chole-
cystectomy.

Laparoscopic cholecystectomy for
cholecystocholedocholithiasis

There exist several strategies to treat patients with
cholecystolithiasis and bile duct stones. Amongst
these concepts, therapeutic splitting with prior clear-
ance of the bile ducts by endoscopic sphinctero-
tomy and subsequent laparoscopic cholecystectomy
is most commonly applied. In a large population-
based analysis in British Columbia, in 44.4% timing
followed an early cholecystectomy strategy within
2 days after sphincterotomy and in 55.6% a delayed
cholecystectomy [15]. This survey reflects clinical
practice to some extent, with a wide variation in
scheduling laparoscopic cholecystectomy. As in mild
biliary pancreatitis, early laparoscopic cholecystec-
tomy may be seen as a more difficult operation with
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increased complication rates. Furthermore, increased
serum amylase as an indicator of a mild post-sphinc-
terotomy pancreatitis may delay surgery. Indeed,
several reports found a higher conversion rate com-
pared to standard laparoscopic cholecystectomy [16,
17]. In contrast, overall conversion rates for laparo-
scopic cholecystitis after endoscopic sphincterotomy
are most often lower (4–23% for early vs. 8–55% for
delayed) and recurrent biliary events less frequent
(2–10% early vs. 24–47% delayed) for early cholecys-
tectomy [18–20]. In an RCT comparing laparoscopic
cholecystectomy within 3 days and 6–8 weeks after
endoscopic sphincterotomy, no significant difference
in conversion rates (4.3 early vs. 8.7% delayed), op-
erating times, or length of stay was detected. But
there was a marked difference in biliary events in the
waiting period, with 2% in the early and 36.2% in the
delayed group. Consequently, the ESGE guidelines
recommend laparoscopic cholecystectomy within
2 weeks from endoscopic sphincterotomy. This is
quoted as a strong recommendation with moderate-
quality evidence [21].

Cirrhosis

According to the above-cited Swedish Registry for
Gallstone Surgery (GallRiks), only 0.12% of cholecys-
tectomies are performed in patients with liver cirrho-
sis [22]. Compared with noncirrhotic patients, the
incidence of postoperative complications was higher
(16.9 vs. 9.2%, p 0.05). However, the conclusion of the
registry is that cholecystectomy should not be delayed
in patients with an adequate indication. One of the
largest series of laparoscopic cholecystectomies in
cirrhotic patients was recently published by Gad et al.
[23]. In a cohort of 213 cirrhotic patients operated be-
tween 2011 and 2019, 30-day morbidity and mortality
were 22.1 and 2.3%. Nevertheless, Child–Pugh class,
MELD score, and acuity increase perioperative mor-
tality significantly. In a survey of herniorrhaphies and
cholecystectomies in cirrhotic patients, mortality was
zero, 8.8, and 10.7% for Child A, B, and C, respectively
[24]. Emergency surgery raised mortality to 20%.

Anticoagulation

The number of patients with antithrombotic therapy
undergoing surgery is increasing steadily. Preopera-
tively, this raises the question of whether this therapy
should be maintained, adopted, or withdrawn to keep
perioperative hemorrhagic complications low. Espe-
cially in acute surgery, this problem needs urgent con-
sideration. In general, the incidence of postoperative
bleeding complications is determined by the intensity
of antithrombotic therapy. In a review of 1075 patients
undergoing abdominal laparoscopic surgery, no in-
crease in hemorrhagic complications was found in pa-
tients with continued antiplatelet therapy compared
to patients with preoperatively suspended or without

therapy [25]. A recently published analysis of the effect
of antithrombotic therapy in emergency cholecystec-
tomy by the same authors underlines the need of a dif-
ferentiated approach. Multiple antiplatelet therapy,
anticoagulation, male sex, limited performance sta-
tus, and grade II and III acute cholecystitis were inde-
pendent risk factors for increased intraoperative blood
loss and postoperative bleeding. Single antiplatelet
therapy was not associated with hemorrhagic compli-
cations [26]. An individual approach balancing each
patient’s risk of thrombotic or bleeding complications
is therefore crucial.

Morbid obesity

Morbid obesity seems to be a clear risk factor for a dif-
ficult cholecystectomy. Indeed, a recent review on risk
factors for conversion of laparoscopic to open chole-
cystectomy found that 8 of 19 studies analyzing BMI
found that conversion was significantly higher in pa-
tients with a BMI above 30kg/m2 [27]. Going into
detail, there may be a variety of reasons why the con-
version rate is higher according to this review. All of
them are technical issues, like the length and posi-
tioning of trocars, fatty infiltration of Calot’s triangle,
and unclear anatomy. However, it remains unclear
whether obesity is really a reason for a difficult chole-
cystectomy. A retrospective comparison of day-case
cholecystectomy in patients with a BMI 30kg/m2 and
obese patients indicated by a BMI above 30kg/m2 re-
vealed a technically more demanding procedure in the
obese group. However, there were no strong indica-
tors for a major impact of obesity. Conversion rates,
overall complications, and the incidence of readmis-
sion were not markedly different [28].

Surgical techniques for a difficult
cholecystectomy

Once access to the abdomen has been successful and
pneumoperitoneum established, attention concen-
trates on Calot’s triangle. Inflammation may hinder
anatomical dissection and correct identification of
the cystic duct, bile duct, and hepatic and cystic ar-
teries. Thus, providing an appropriate procedure for
cholelithiasis and avoiding iatrogenic damage repre-
sent the crucial tasks for surgeons. Surgical strategies
to overcome such a hazardous situs at Calot’s trian-
gle include the effort to continue laparoscopically
and convert to open cholecystectomy if necessary, or
to aim for laparoscopic subtotal cholecystectomy to
avoid conversion. If these maneuvers cannot clear the
situation, a change from open total to subtotal chole-
cystectomy and from laparoscopic subtotal to open
subtotal cholecystectomy complete the possibilities
to bail out.

Leaving a part of the gallbladder in situ as an exit
strategy from surgical troubles is not new. In the lit-
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erature, the first publication is credited to Floreken in
1912 [29].

Recently, an increase in laparoscopic and open
subtotal cholecystectomies was reported in an anal-
ysis of 290,855 patients undergoing cholecystectomy
for acute cholecystitis in the US from 2003 to 2014
[30]. The rate of open and laparoscopic subtotal
cholecystectomy increased from 0.10 to 0.52% and
from 0.12 to 0.28%, respectively. In the same period,
conversion from laparoscopic to open total cholecys-
tectomy dropped from 10.5 to 7.6%, thus indicating
that laparoscopic subtotal cholecystectomy is an ef-
fective bail-out measure and reduces conversion. It
may also have the potential to reduce the rate of
bile duct injuries. Sabour et al. report that 0.67%
of patients with converted open total and subtotal
cholecystectomy had to undergo bile duct repair,
compared to none in the laparoscopic subtotal group.
Similar findings have been published in single-center
series. Purzner et al. report in a comparative study
on four bile duct injuries in 105 patients undergoing
laparoscopic cholecystectomy for severe cholecystitis,
while there were none in 45 laparoscopic subtotal
cholecystectomies [31]. Lacking comparability of pa-
tient cohorts prevents higher evidence regarding to
what extent laparoscopic subtotal cholecystectomy is
really able to decrease bile duct injury rates. Accord-
ing to a meta-analysis, subtotal cholecystectomies are
performed laparoscopically in 72.9%, open in 19%,
and converted from laparoscopic to open in 8%, with
the predominant indication of severe cholecystitis
followed by cirrhosis and empyema or gallbladder
perforation in 72.1, 18.2, and 6.1%, respectively [32].

Laparoscopic subtotal cholecystectomy with a fen-
estrating and a reconstituting subtype as a bail-out
strategy for difficult gallbladders was published by
Strasberg [3]. However, there remain some criti-
cal issues for laparoscopic subtotal cholecystectomy:
conversion rates of 12.7% and 43.8%, bile leaks in
17.6% and 8.2%, reinterventions in 32.4% and 26%,
and the need for completion cholecystectomy in 8.9%
and 17.8% for fenestrating and reconstituting laparo-
scopic subtotal cholecystectomy, respectively [33].
Despite these drawbacks, the profound meta-anal-
ysis of Elshaer M et al. underlines the importance
of subtotal cholecystectomy in the treatment of dif-
ficult gallbladders. Rates of 30-day mortality (0.4%),
bile duct injury (0.08%), postoperative hemorrhage
(0.3%), and reoperations (1.8%) are favorable results.
Again, the most striking complication was bile leaks
in 18% [32].

Alternative data from Ashfaq et al. for laparoscopic
total cholecystectomy in difficult gallbladders reveal
a conversion rate of 19.9%, caused by severe inflam-
mation, difficult anatomy, or bleeding. There was no
bile duct injury in their cohort of 351 patients. Bleed-
ing (3.9 vs. 7.1%), bile leak (1.8 vs. 4.3%), surgical
site infection (2.8 vs. 8.6%), and mortality (0.4 vs.
2.9%) were higher but not significantly elevated com-

paring the laparoscopically completed and the open
converted group [2].

In this debate surrounding conversion and the ex-
tent of cholecystectomy, technical items are to be con-
sidered too. While surgical dissection of Calot’s tri-
angle is often difficult and hazardous, a fundus-first
technique may facilitate completion of total laparo-
scopic cholecystectomy.

Percutaneous cholecystostomy is a possible alter-
native to urgent cholecystectomy. However, its appli-
cation varies considerably. In a nationwide compari-
son of percutaneous cholecystostomy and emergency
cholecystectomy for acute calculous cholecystitis,
data of 248,229 patients with acute cholecystitis were
analyzed [34]. There was a lower rate of complica-
tions (OR 0.3, p 0.001) but higher odds for mortality
(OR 5.2, p 0.001), increased costs, and prolonged
hospitalization in patients undergoing percutaneous
cholecystostomy. Patient groups were not compa-
rable, with higher age and more comorbidities in
those undergoing cholecystostomy. Recently, similar
results were reported in a comparison of 11,184 PC
and 225,558 cholecystectomies from Taiwan [35].
Mortality was increased in the percutaneous chole-
cystostomy group from minimum of 1.45-fold to
a maximum of 34.22-fold in diverse subgroups. The
difference was smaller in aged patients and for severe
cholecystitis. Furthermore, recurrent cholecystitis,
readmission because of biliary complications, and
36% in need of subsequent cholecystectomy challenge
the indication for percutaneous cholecystostomy and
favor emergency cholecystectomy. Problems of in-
terval cholecystectomy after percutaneous cholecys-
tostomy are addressed in an analysis by Ackerman
et al. [36]. Compared with patients undergoing ur-
gent cholecystectomy for acute cholecystitis, patients
with interval cholecystectomy following percutaneous
cholecystostomy had longer operation times (120.7 vs.
92.5min, p 0.0001), increased conversion rates (26.6
vs 12.8%, p 0.001), and increased bowel injury (6.2 vs.
0.4%,p 0.001). As a sign of higher comorbidity, they
also were older, had a higher ASA class and, higher
1-year mortality (15.3 vs. 0.4%, p 0.01). Percutaneous
cholecystectomy has a restricted role in severe chole-
cystitis and patients not fit for surgery, but awareness
should be presumed that not all biliary problems are
solved by PC and interval cholecystectomy remains
demanding.

Clinical pathways

At the beginning of decision-making the question
should be whether the gallbladder, in most patients
acute cholecystitis, is the leading source of current
disease. The severity of acute cholecystitis, time since
onset of symptoms, and patients’ comorbidities have
to be determined and possibilities for optimizing the
patients’ health status checked. Based on this clinical
information and additional workup, the decision has
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Fig. 2 Bail-out strategies.
CHE cholecystectomy

Difficult Gallbladder

open CHE laparoscopic CHE

no progress no progress

total open               subtotal open conversion to open             subtotal lap                    total lap

to be taken for early operation or conservative therapy,
potentially with additional percutaneous gallbladder
drainage. Especially in grade II and III acute cholecys-
titis, this will be an individual decision. An argument
for early cholecystectomy is the potential to elimi-
nate the source in one single step, thus keeping the
course of the disease short. In contrast, periopera-
tive complications and underestimated comorbidities
may hinder postoperative progress. The opposite ap-
proach is to keep the intervention at the beginning
as minimally traumatic as possible by percutaneous
drainage or even pure conservative therapy and post-
pone more traumatic surgery until the patient is
stable. Missing source control with recurrent biliary
problems and prolonged hospitalization with an in-
creased risk for secondary medical complications are
the drawbacks of this strategy. As there is no approach
without cons, an individual patient-centered deci-
sion is required. Recommendations from guidelines
are of limited value. Especially for moderate acute
cholecystitis, the Tokyo guidelines give percutaneous
gallbladder drainage a prominent importance that is
not consistently confirmed in the literature. There is
considerable evidence that early laparoscopic chole-
cystectomy in moderate acute cholecystitis is feasible
with low morbidity and mortality [11]. Provided the
surgeon has advanced laparoscopic skills, this also
applies for selected patients with severe acute chole-
cystitis.

There is no high-quality evidence-based recom-
mendation regarding which surgical technique should
be chosen. If a cholecystectomy is performed, whether
total laparoscopic or primarily open and which bail-
out strategies are applied depends on the experience
of the surgeon and clinical judgement. The former
role of primarily open cholecystectomy as the man-
ifest alternative to laparoscopic cholecystectomy in
difficult gallbladders has to be challenged, due to
diminished surgical experience with the open pro-
cedure [37]. Finally, an individual surgical approach
with close workup of complications in interdisci-
plinary morbidity and mortality rounds is reasonable.
Fig. 2 represents a personal strategy for the choice of
the type of cholecystectomy and possibilities to bail
out.

Conclusion

There is no single absolutely verified pathway for how
to deal with challenging situations in cholecystec-
tomy. This is due to multiple diseases and factors
causing such problems and individual patient risks
and demands. Considering these limitations, there is
evidence that early cholecystectomy has advantages
over delayed surgery. Especially for acute moderate
cholecystitis, mild biliary pancreatitis, and cholecys-
tectomy following endoscopic sphincterotomy, this
has been proven sufficiently, although the clinical
implementation of this evidence in routine surgery
needs to be optimized. Interval cholecystectomies
should be avoided whenever possible because of their
increased operative risks, and percutaneous chole-
cystostomies reserved for patients absolutely unfit for
acute surgery. Bail-out strategies are determined by
the experience of the surgeon and the hospital setting.
Last but not least, an institutional clinical pathway
on how to deal with a challenging cholecystectomy
should be implemented.
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