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Summary
Background: Gallstone disease affects up to 20% of the 
 European population, and cholelithiasis is the most common 
reason for hospitalization in gastroenterology.

Methods: This review is based on pertinent publications 
 retrieved by a selective search of the literature, including the 
German clinical practice guidelines on the diagnosis and treat-
ment of gallstones and corresponding guidelines from abroad.

Results: Regular physical activity and an appropriate diet are 
the most important measures for the prevention of gallstone 
disease. Transcutaneous ultrasonography is the paramount 
method of diagnosing gallstones. Endoscopic retrograde 
 cholangiography should only be carried out as part of a 
planned therapeutic intervention; endosonography before-
hand lessens the number of endoscopic retrograde cholangi-
ographies that need to be performed. Cholecystectomy is 
 indicated for patients with symptomatic gallstones or sludge. 
This should be performed laparoscopically with a four-trocar 
technique, if possible. Routine perioperative antibiotic prophy-
laxis is not necessary. Cholecystectomy can be performed in 
any trimester of pregnancy, if urgently indicated. Acute chole-
cystitis is an indication for early laparoscopic cholecystectomy 
within 24 hours of admission to hospital. After successful en-
doscopic clearance of the biliary pathway, patients who also 
have cholelithiasis should undergo laparoscopic cholecystec-
tomy within 72 hours.

Conclusion: The timing of treatment for gallstone disease is 
an essential determinant of therapeutic success.
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A ccording to the European Association for the Study 
of the Liver (EASL), around 20% of Europeans are 
affected by gallstone disease (1). Cholelithiasis 

leads to more hospital admissions than any other gas-
troenterological condition. However, only half of the 
people with documented gallstones ever experience 
symptoms requiring treatment. In Germany, more than 
175 000 cholecystectomies are carried out each year 
 because of cholelithiasis (2).

Learning goals
This article is intended to provide the reader with:
● Familiarity with the interdisciplinary treatment of 

gallstones
● Knowledge of the specific treatment for choleli-

thiasis and its potential complications
● An understanding of the clinical significance of 

the timing of treatment.

Methods
We summarize the updated German clinical practice 
guidelines on the prevention, diagnosis, and treatment 
of gallstones (serial no. 021/008 in the registry of the 
Association of the Scientific Medical Societies in Ger-
many, AWMF) and compare them with the current 
guidelines from other countries (1–10).

Prevention
Advanced age, female sex, and a hypercaloric diet rich 
in carbohydrates and poor in fiber, together with 
 obesity and genetic factors, are the most important pre-
disposing factors for gallstones. Only a small number 
of valid, sufficiently robust studies have been pub-
lished, but it seems that regular exercise, an appropriate 
diet, and maintenance of normal body weight seem to 
be decisive preventive measures.

General pharmacological prevention of gallstones 
by means of ursodeoxycholic acid, which stops the 
formation of cholesterol crystals in the bile, is not rec-
ommended. If, however, there is a high risk of 
formation of gallbladder sludge or gallstones, e.g., as 
a consequence of weight loss by dieting or after 

Incidence
In Germany, more than 175 000 cholecystectomies are carried 
out each year because of cholelithiasis.

Prevention
General pharmacological prevention of gallstones is not 
 recommended, even in the presence of predisposing factors.
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 bariatric surgery, it may make sense to give prophy-
lactic ursodeoxycholic acid (500 g/d) for a limited 
time. In this regard, a randomized controlled trial 
published in 2003 demonstrated a significantly 
 reduced risk of gallstones 24 months after restrictive 
gastric bypass surgery (8% vs. 30%) (11).

Although up to 20% of patients with an initially in-
conspicuous gallbladder develop biliary symptoms 
within 3 years after laparoscopic Roux-en-Y gastric 
bypass (RYGB), simultaneous prophylactic cholecys-
tectomy is not advised. This is in accordance with the 
recommendation of the EASL (1).

Hormone replacement therapy (HRT) in meno -
pausal women also bears an elevated risk of biliary 
diseases, especially cholecystitis. This was shown as 
early as 1994 in a group of postmenopausal women 
who had received HRT (12).

If intrahepatic stones or common bile duct stones 
occur in a patient who is still young, molecular 
 genetic analysis of the phospholipid transporter 
ABCB4 in the liver can be requested. Mutations of 
this transporter lead to chronic cholangiopathy and 
favor the formation of cholesterol gallstones. This 
low phospholipid-associated cholelithiasis (LPAC) 
can be prevented by the administration of ursodeoxy-
cholic acid (2).

Diagnosis
Colicky pain in the upper abdomen/epigastrium, jaun-
dice, and fever are among the cardinal symptoms of 
gallbladder and bile duct disease. If the patient clearly 
recalls episodes of pain lasting more than 15 min in the 
epigastrium or right upper abdomen, one can assume 
the presence of biliary colic. The pain may radiate into 
the right shoulder or the back and is often accompanied 
by nausea, sometimes with vomiting. However, there is 
no consensus regarding the specificity of the biliary 
symptoms. Symptomatic gallstone disease can be re-
sponsible for a wide variety of symptoms. In more than 
half of the patients affected, the initial manifestation is 
followed by further attacks of pain. The annual compli-
cation rate is 1–3% for symptomatic gallstones, but 
only 0.1–0.3% in patients with asymptomatic stones 
(13). The presence of multiple stones in the gallbladder 
increases the risk of symptomatic choledocholithiasis 
or acute cholecystitis.

The presence or absence of cholelithiasis should be 
demonstrated by systematically conducted trans -
cutaneous sonography. With a sensitivity of >95% 
and specificity of practically 100%, sonography is the 
method of choice for gallbladder stones (14, 15). The 

aim of the examination is complete depiction of the 
gallbladder in various planes and with the patient in 
various positions, in order to capture the gravity-
 dependent changes of all stones, large or small. In the 
UK, the National Institute for Health and Care Excel-
lence (NICE) recommends that patients suspected to 
have gallstones should undergo abdominal ultra -
sonography and blood tests including determination 
of liver function parameters (3).

Acute cholecystitis is the most frequently occur-
ring complication of gallstone disease (over 63 500 
hospital admissions per year in Germany), and is 
caused in 90% of cases by a concrement that—perma-
nently or temporarily—occludes the cystic duct (2, 
16). This mechanical obstruction is accompanied by 
chemical inflammation caused by the release of lyso-
lecithin and, in some patients, by subsequent bacterial 
inflammation. Often, all three factors are present in 
combination. 

The diagnosis of acute cholecystitis is based on the 
presence of three of the following four symptoms: 
right-sided upper abdominal pain, positive Murphy 
sign (circumscribed pain over the gallbladder on 
 direct pressure), leukocytosis, and fever. In addition, 
cholelithiasis or the sonographic signs of cholecystitis 
should be present. Together with the sonographic/pal-
patory Murphy sign, these include thickening and 
layering of the gall bladder wall  (three-layer pattern). 
Further sonographic signs of acute cholecystitis may 
include gallbladder hydrops, fluid around the 

Prevention
Regular exercise, an appropriate diet, and maintenance of 
 normal body weight seem to be decisive in the prevention of 
gallstones.

Diagnosis of cholelithiasis
The presence or absence of cholelithiasis should be 
 demonstrated by systematically conducted transcutaneous 
 sonography.

Figure 1: Sonographic appearance of acute cholecystitis in cholelithiasis
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 gallbladder, and increased wall perfusion. If the ultra-
sound findings are unclear, or if complications are 
suspected, computed tomography (CT) and magnetic 
resonance imaging (MRI) may provide useful in-
formation (17–20). Transcutaneous sonography 
allows simultaneous assessment of the intrahepatic 
and extrahepatic bile ducts (21–23) (Figure 1). Using 
these criteria, acute cholecystitis can be diagnosed 
clearly and reproducibly (8) (Box 1).

Whenever clinical examination or the patient’s 
 history arouse suspicion of choledocholithiasis, total 
bilirubin, gamma-glutamyltransferase (γ-GT), 
 alkaline phosphatase (AP), alanine aminotransferase/
aspartate aminotransferase (ALT/AST), and lipase 
should be determined and systematically conducted 
transabdominal sonography performed.

A range of criteria—clinical variables, laboratory 
parameters, and sonographic findings—can be used 
to categorize as high, moderate, or low the probability 
that a patient with cholelithiasis also has choledo-
cholithiasis (Box 2). 

This assessment of the risk of choledocholithiasis 
depending on various predictive factors is based on 
guidelines published by the American Society of Gas-
trointestinal Endoscopy (ASGE) in 2010 (24).

Only in patients with a high probability of the 
 presence of choledocholithiasis should one carry out 
endoscopic retrograde cholangiography (ERC) with 
therapeutic intent. If the likelihood is moderate or 
low, endosonography or magnetic resonance cholan-

giography (MRC) is recommended to determine 
whether ERC is indicated.

 In the case of direct sonographic demonstration of 
choledocholithiasis and/or in acute cholangitis, ERC 
is primarily indicated, because as well as identifying 
the bile duct stones it allows simultaneous therapeutic 
intervention, i.e., biliary sphincterotomy and stone 
extraction. If choledocholithiasis is strongly 
 suspected but has not been confirmed by imaging, 
 primary ERC is justified because its sensitivity and 
specificity are both over 90%.

However, it may also be expedient, in this situation, 
first to employ other imaging procedures such as endo-
sonography or MRC, as this reduces by more than 
half the number of high-risk patients subjected to 
ERC. Choledocholithiasis can be ruled out in the 
 absence of clinical, biochemical, and sonographic 
predictors. Usually, therefore, no further imaging pro-
cedures or ERC are necessary before cholecystectomy.

Clinical practice
A range of criteria—clinical variables, laboratory parameters, 
and sonographic findings—can be used to categorize as high, 
moderate, or low the probability that a patient with cholelithia-
sis also has choledocholithiasis.

Endosonography
Endosonography has the highest sensitivity for the detection of 
stones in the common bile duct.

BOX 1

Acute cholecystitis
● Diagnosis based on presence of three of four 

 symptoms:
– right-sided upper abdominal pain
– Murphy sign 
–  leukocytosis 
–  fever 

● plus
– cholelithiasis (concrements/sludge)

●  or 
–  sonographic signs of cholecystitis  

(thickening/layering of the gall bladder wall  
[three-layer pattern])

BOX 2

Criteria for simultaneous choledocholithia-
sis in a patient with cholelithiasis
● High likelihood of simultaneous choledocholithiasis 

(> 50%) 
– Sonographically widened extrahepatic bile duct 

(>7 mm) + hyperbilirubinemia + elevation of γ-GT, 
AP, ALT, or AST or 

–  Sonographic demonstration of bile duct concre-
ments or 

–  Clinical and laboratory criteria of ascending 
 cholangitis 

● Moderate likelihood of simultaneous choledocholi-
thiasis (5–50%) 
–  Criteria for neither high nor low likelihood fulfilled

● Low likelihood of simultaneous choledocholithiasis 
(< 5%) 
–  Normal bile duct width (up to 7 mm) 
–  Total bilirubin, γ-GT, AP, ALT, or AST not elevated 

during current pain episode
–  Absence of episodes with biliary pancreatitis, 

 acholic stools, and/or urobilinogenuria or bilirubinu-
ria in recent past

 ALT, alanine aminotransferase; AP, alkaline phosphatase;  
AST, aspartate aminotransferase; y-GT, gamma-glutamyltransferases
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Endosonography has the highest sensitivity for the 
detection of stones in the common bile duct. In the 
hands of an experienced examiner, endosonography 
has a sensitivity of practically 100% and a specificity 
of over 93% for demonstration/exclusion of stones in 
the duct (2, 25).

MRC also possesses high sensitivity and specifi-
city for choledocholithiasis, but its detection of small 
concrements (<5 mm) is limited in comparison with 
endosonography (26). Although direct comparison of 
the two methods shows similar specificity, the sensi-
tivity of endosonography is significantly superior 
(97% vs. 87%) (25).

The NICE recommendations confirm that endo-
scopic ultrasound and MRI are highly efficient in the 
detection of choledocholithiasis. Nevertheless, unless 
availability or relative expertise plays a part, neither 
modality is clearly preferred over the other (3).

If there is clinical suspicion of acute cholangitis, 
documentation of the clinical symptoms should be ac-
companied by determination of laboratory parameters 
of inflammation. This includes infection parameters 
such as leukocytes and C-reactive protein (CRP) and 
cholestasis parameters such as bilirubin, alkaline 
phosphatase, γ-GT, and transaminases.

Furthermore, transabdominal sonography of the bile 
ducts should be carried out to detect or rule out 
 widening of a duct (>7 mm), a concrement, or any other 
impediment to drainage. If, despite clinical suspicion of 
acute cholangitis, sonography fails to show widening, 
a concrement, or any other kind of  blockage, endo -
sonography or MRC should be  performed.

The primary measure in patients with acute pancre-
atitis and concurrent choledocholithiasis, bile duct 
 occlusion, or cholangitis should be ERC with thera-
peutic intent. If the cause is not identified, the next 
step is endosonography or, alternatively, MRC. For 
biliary indications endosonography and ERC can be 
performed in immediate succession, provided endo-
scopic treatment is indicated (Figure 2). 

Treatment
As a rule, treatment for cholelithiasis is indicated only 
in the presence of symptoms. There is usually no indi-
cation for cholecystectomy in asymptomatic patients 
unless they are found to have gallstones >3 cm, polyps 
>1 cm, or porcelain gallbladder, all of which are associ-
ated with an elevated risk of gallbladder cancer (2).

The clinical practice guidelines issued by NICE 
and the EASL also recommend conservative treat-
ment of asymptomatic cholelithiasis (1, 3).

Treatment with ursodeoxycholic acid should be re-
served for the occasional symptomatic patients with 
small stones presumably formed from cholesterol or 
proven gallbladder sludge. In every case the patient 
should be informed beforehand about the option of 
curative cholecystectomy. Extracorporeal shock-
wave lithotripsy (ESWL) is not recommended for 
cholelithiasis.

The appropriate treatment for biliary colic is medi-
cation with nonsteroidal anti-inflammatory drugs. 

Asymptomatic cholelithiasis
Asymptomatic cholelithiasis is usually not an indication for 
cholecystectomy.

Uncomplicated cholelithiasis
Cholecystectomy is the treatment of choice for both uncompli-
cated symptomatic cholelithiasis and gallbladder sludge with 
the characteristic biliary pain.

FIGURE 2

Algorithm for the diagnosis and treatment of gallstones.  
AP, alkaline phosphatase; ALT, alanine aminotransferase; CDL, choledocholithiasis;  
ERC, endoscopic retrograde cholangiography; EUS, endosonography;  
GT, glutamyltransferase; MRC, magnetic resonance cholangiography 
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Deutsches Ärzteblatt International | Dtsch Arztebl Int 2020; 117: 148–58 151



M E D I C I N E

Spasmolytics or nitroglycerin can be added, and if the 
pain is extremely severe, opioids may be used (28).

If the clinical findings point to acute biliary colic, 
one must differentiate between immediate analgesic 
therapy on the one hand and causal therapy on the 
other. In acute cholecystitis with signs of sepsis, 

 cholangitis, abscess, or perforation, antibiotics must 
be administered without delay. On the other hand, 
there is no evidence supporting the use of antibiotics 
in the treatment of   uncomplicated cholecystitis.

Cholecystectomy is the treatment of choice for 
both uncomplicated symptomatic cholelithiasis and 

Suspicion of acute cholangitis
Documentation of the clinical symptoms should be accompa-
nied by determination of laboratory parameters of inflam-
mation. This includes infection parameters such as leukocytes 
and CRP and cholestasis parameters such as bilirubin, AP, 
γ-GT, and transaminases.

Cholecystectomy
Laparoscopic surgery is usually the standard method for 
 cholecystectomy.

TABLE 1

The treatments recommended in different guidelines and studies 

EASL, European Association for the Study of the Liver; ERCP, endoscopic retrograde cholangiopancreatography;  
SAGES, Society of American Gastrointestinal and Endoscopic Surgeons

German clinical practice  
guideline (2)

Optimal timing of treatment after diagnosis of acute cholecystitis

Acute cholecystitis is an indication 
for early  laparoscopic cholecystec-
tomy  (recommendation grade A, 
 evidence level I, strong consensus). 
This should be carried out within 
 24 h after hospital admission 
 (recommendation grade B, evidence 
level I, strong consensus).

Treatment strategy in patients with simultaneous choledocholithiasis and cholelithiasis

Therapeutic splitting (pre- or intra -
operatively) is recommended in 
 patients diagnosed with choledo-
cholithiasis and concurrent choleli-
thiasis (recommendation grade B, 
evidence level I, strong consensus). 
After successful endoscopic bile duct 
clearance, cholelithiasis should be 
treated by cholecystectomy, ideally 
within 72 h. A stone-free functioning 
gallbladder can be left in place (rec-
ommendation grade B, evidence 
level I, strong consensus).

Surgical strategy

Laparoscopic surgery represents the 
standard procedure for cholecystec-
tomy, both in the presence of symp-
tomatic gallstones and in acute 
cholecystitis. Laparoscopic chole-
cystectomy should be carried out 
using the four-trocar technique 
 (recommendation grade B, evidence 
level II, strong consensus).

EASL (1)

Early cholecystectomy (preferably 
within 72 h after admission) should 
be carried out by an experienced 
surgeon (high evidence, strong 
 recommendation).

In patients found to have stones in 
both gallbladder and bile duct, early 
 laparoscopic cholecystectomy 
should be performed within 72 h 
after preoperative ERCP (moderate 
evidence, strong recommendation).

Laparoscopic surgery represents the 
standard procedure for cholecystec-
tomy, both in the presence of symp-
tomatic gallstones and in acute 
cholecystitis (high evidence, strong 
recommendation). Laparoscopic 
cholecystectomy should be carried 
out using the four-trocar technique; 
two of the trocars should measure at 
least 10 mm in diameter, the other 
two at least 5 mm (very low evi-
dence, weak recommendation).

SAGES (5)

Early cholecystectomy (within 
24–72 h of diagnosis) can be carried 
out without increased rates of con-
version to open surgery or elevated 
complication rates, and can lower 
hospital costs and total length of 
stay (evidence level I, recommen-
dation grade A).

ERCP with stone extraction may be 
performed either before, during, or 
after cholecystectomy, with little dis-
cernible differences in morbidity and 
mortality and clearance rates similar 
to those for  laparoscopic bile duct 
exploration  (evidence level I, recom-
mendation grade A).

Most patients with symptomatic 
 cholelithiasis are suitable for lapar-
oscopic cholecystectomy, provided 
they can tolerate general anesthesia 
and have no severe cardiopulmon-
ary disease or other comorbidities 
that rule out surgery. Further indi-
cations are biliary dyskinesia, acute 
cholecystitis, and complications of 
choledocholi thiasis (recommen-
dation grade A, evidence level II).

Tokyo (7, 10, 22)

Treatment strategy considered after 
assessment of acute cholecystitis 
severity.  For both grade I (mild) and 
grade II (moderate),  laparoscopic 
cholecystectomy should ideally be 
carried out soon after onset of 
 symptoms, provided the patient can 
tolerate surgery. Grade III (severe) 
acute cholecystitis: The degree of 
organ dysfunction should be deter-
mined and attempts made to nor-
malize function (evidence level D; 
recommendation grade II).

Laparoscopic surgery  can be carried 
out even in the presence of severe 
inflammation (grade III), provided 
the patient’s condition allows and 
there are no other contraindications. 
Besides the preoperative factors, the 
risk can be assessed on the basis of 
the intraoperative findings (evidence 
level D). According to the intraoper-
ative findings, appropriate bail-out 
procedures should be chosen to 
 prevent bile duct injury (recommen-
dation grade 1, evidence level C). 
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proven gallbladder sludge with the characteristic bili-
ary pain (29). Routine esophagogastroduodenoscopy 
is not indicated before elective cholecystectomy (2, 4, 
30). The treatment goals of cholecystectomy are 
 prevention or reduction of renewed biliary pain; 
avoidance of later and elimination of existing compli-
cations of cholelithiasis; and prevention of gall-
bladder cancer in high-risk patients.

Separate treatment of simultaneously detected 
 cholelithiasis and chole docholithiasis is indicated. 
The first step is endoscopic removal of the bile duct 
stones, followed—ideally within 72 h—by cholecys-
tectomy. Early cholecystectomy reduces the occur-
rence of biliary events by around 90%. A stone-free 
functioning gallbladder can be left in place.

In contrast, the Society of American Gastrointesti-
nal and Endoscopic Surgeons (SAGES) states that 
ERC with stone extraction can be optionally per -
formed before, during, or after cholecystectomy, with 
only small differences in morbidity and mortality and 
rates of successful stone extraction comparable with 
laparoscopic bile duct exploration (5) (Table 1).

Both the current German clinical practice guide-
lines and the EASL favor the four-trocar technique for 
laparoscopic cholecystectomy in order to decrease the 
risk of surgical complications. Sufficient experience 
must be demonstrated before selecting alternative 
 approaches (e.g., the single port technique) (1, 2) 
(Table 1).

Gallbladder concrements >3 cm, polyps >1 cm, 
and porcelain gallbladder bear a much higher risk of 
malignancy. In these circumstances, elective chole-
cystectomy is indicated even for asymptomatic 
 cholelithiasis.

While gallbladder concrements >3 cm increase the 
risk of cancer tenfold, the risk in porcelain gallbladder 
is up to 62% (31). For polyps >1 cm the risk is around 
50%.

Perioperative antibiotic prophylaxis is not neces -
sary in normal elective laparoscopic cholecystectomy.

Both the EASL recommendations and the SAGES 
guidelines confirm that only in high-risk patients (age 
>60 years, known diabetes mellitus, jaundice, acute 
biliary colic within the past 30 days; also in con -
firmed acute cholecystitis or cholangitis) can 
 antibiotics potentially reduce the incidence of wound 
infection (1, 5). 

Oncological resections involving the stomach and 
esophagus with systematic lymphadenectomy should 
be accompanied by simultaneous cholecystectomy. 
The risk of stone formation after oncological gastrec-

tomy increases with the extent of lymphadenectomy. 
The mean proportion of patients that develop gall-
stones subsequent to oncological gastrectomy is 25%, 
rising to over 40% following extended lymphadenec-
tomy.

In the context of bariatric surgery, cholecystectomy 
should be reserved for patients known to have 
 gallstones. The only asymptomatic patients in whom 
simultaneous cholecystectomy should be performed 
are those undergoing major malresorptive small 
bowel interventions.

Acute cholecystitis is the most frequently occur-
ring complication of gallstones. The spontaneous 
course of acute cholecystitis is mostly unfavorable. 
Studies have shown that more than a third of patients 
with conservative management of acute cholecystitis 
develop complications such as choledocholithiasis or 
biliary pancreatitis within 2 years (e1, e2). Therefore, 
any patient with confirmed acute cholecystitis who is 
suitable for surgery should undergo early cholecystec-
tomy within 24 h after hospital admission to avoid 
later complications. Up to a few years ago conven-
tional cholecystectomy was considered the standard 
treatment for acute cholecystitis, but now, owing to 
the growing expertise in laparoscopic surgery, laparo -
scopic cholecystectomy is the new standard even for 
acute inflammation. An elevated complication rate of 
primarily laparoscopic procedures has not been con-
firmed (32).

Thus the European Association for Endoscopic 
Surgery (EAES) guidelines advise laparoscopic 
 treatment for abdominal emergencies. The SAGES 
guidelines, too, recommend primarily laparoscopic 

Indication for treatment of cholelithiasis
As a rule, treatment for cholelithiasis is indicated only in the 
presence of symptoms. There is usually no indication for 
cholecystectomy in asymptomatic patients unless they are 
found to have gallstones >3 cm, polyps >1 cm, or porcelain 
gallbladder.

Two-stage treatment
Separate treatment of simultaneously detected cholelithiasis 
and chole docholithiasis is indicated. The first step is endo-
scopic removal of the bile duct stones, followed—ideally within 
72 h—by cholecystectomy.

Figure 3: Intraoperative view of acute cholecystitis
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management of acute cholecystitis (5, 6). On the 
other hand, the Tokyo guidelines, last revised in 
2018, state that a laparoscopic intervention should 
always be the aim in acute cholecystitis, regardless 
of its severity, so that how to continue can be de-
cided on the basis of the intraoperative findings. 
Where visibility or access are poor, three bail-out 
procedures are recommended: conversion to open 
surgery, subtotal cholecystectomy, or the fundus-
first technique, in which the gallbladder is detached 
in antegrade fashion starting at the fundus, in order 
to achieve safe separation of the infundibulum from 
the hepatoduodenal ligament (7). 

Alternative procedures are endosonographically 
guided gallbladder drainage (EUS-GBD) and trans-
papillary gallbladder drainage. These methods have 
been evaluated in randomized trials and are now used 
by experienced investigators in specialized centers. 
For EUS-GBD in acute cholecystitis, successful re-
sults have recently been achieved especially with 
lumen-apposing metal stents (LAMS). The updated 
Tokyo guidelines recommend percutaneous drainage 
as the standard for surgical high-risk patients, but 
view EUS-GBD as an equivalent procedure in the 
hands of experienced endoscopists (e3).

With regard to the optimal timing of surgery for 
acute cholecystitis, recent studies have shown that 
 immediate intervention is beneficial. Therefore, la-
paroscopic cholecystectomy should be carried out 
within 24 h of the patient’s admission to the hospital 
(8, 33) (Figure 3).

A retrospective study showed that treatment of 
acute cholecystitis with early cholecystectomy was 
associated with a shorter hospital stay (e4).

The largest prospective randomized trial on acute 
cholecystitis published to date is the ACDC Study (8, 
9). Patients assigned the diagnosis “acute cholecysti-
tis” were treated with laparoscopic cholecystectomy 
either within 24 h or electively following primary 
conservative treatement. The conversion rate was the 
same for both strategies, but the study found signifi-
cant benefits for early cholecystectomy (Figure 4).

The rate of morbidity, for example, was 12% in the 
early cholecystectomy group but 33% in the initially 
conservatively treated group. The length of stay in 
hospital was also 50% lower (5.4 vs. 10.0 days) with 
early surgery (Figure 4a, b). In contrast, the Tokyo 
guidelines contain no clear recommendation as to 
when surgery should take place (10).

If postoperative examination of the gallbladder 
 reveals carcinoma in situ (Tis) or mucosal cancer 
(T1a), no further surgery is required. If gallbladder 
cancer stage ≥ T1b is found, however, one should pro-
ceed to oncological resection and lymphadenectomy 
with curative intent (2).

Laparoscopic cholecystectomy can be carried out 
in every trimester of pregnancy if urgently indicated. 
A woman who shows symptoms of acute cholecystitis 
in the first trimester should undergo early elective sur-
gery owing to the considerable risk of recurrence later 
in the pregnancy (2).

Choledocholithiasis detected on diagnostic im-
aging and causing symptoms such as colic, jaundice, 
or inflammation (so-called symptomatic choledo-
cholithiasis) should be treated with endoscopic inter-
vention. Asymptomatic bile duct stones often stay 
asymptomatic, but are routinely extracted in patients 
who undergo cholecystectomy. Antibiotic treatment 

 Routine antibiotic prophylaxis
Routine antibiotic prophylaxis is not necessary for low-risk 
 patients treated with elective laparoscopic cholecystectomy.

Current standard
Up to a few years ago conventional cholecystectomy was 
 considered the standard treatment for acute cholecystitis, but 
now, owing to the growing expertise in laparoscopic surgery, 
laparoscopic cholecystectomy is the new standard even for 
acute inflammation.

TABLE 2

Overview of the complications most frequently encountered with ERCP and laparoscopic cholecystectomy

*Clinical pancreatitis with serum amylase level at least three times higher than normal at 24 h post ERCP.  
ERCP, endoscopic retrograde cholangiopancreatography

ERCP without papillotomy

ERCP with papillotomy

Elective cholecystectomy 

Cholecystectomy in acute 
cholecystitis

Post-ERCP  
pancreatitis (%)* 

1.5

3.9

–

–

Cholangitis  
(%) 

1.0–1.4

1.0–1.4

–

1.3

Bleeding  
requiring  
treatment (%) 

0.9

2.6

–

–

Perforation 
 (duodenum or 
bile duct) (%)

0.7

2.2

–

–

Wound heal-
ing disorder 
(%)

–

–

1.7–2.0

2.0

Bile leakage 
(%)

–

–

0.2–0.5

0.99

Abscess 
(%)

–

–

0.07

0.3
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should be started immediately in patients with

obstructive, stone-related acute cholangitis. The

timing of endoscopic treatment of the obstruction 

(stone extraction or drainage) depends on the degree

of urgency, but the delay should never be longer than 

necessary; a patient showing signs of sepsis must be 

treated immediately. For patients who have biliary 

pancreatitis and suspected coexisting acute cholangi-

tis, the EASL recommends administration of 

antibiotics followed, within 24 h, by ERC with 

sphincterotomy and stone extraction (1).

Simultaneously occurring choledocholithiasis and 

cholelithiasis should be treated separately. The 

standard procedure is preoperative endoscopic papil-

lotomy (EPT) and stone extraction (Tables 1 and 2,
Figure 2). If the transpapillary procedure fails, alter-

native interventional methods or a primarily surgical 

approach should be considered. With regard to pri-

marily open conventional procedures, meta-analyses 

(34) have found that operative duct revision removes 

bile duct concrements more efficiently than preoper-

ative ERC or EPT.

Prior to endoscopic transpapillary stone extraction, 

papillotomy should be performed. If the bile duct 

stones are large, endoscopic papillary balloon dila-

tation (EPBD) can be carried out to improve their 

 removal (35). If endoscopic stone extraction fails, 

 adjuvant lithotripsy should take place, choosing be-

tween ESWL, intracorporeal laser lithotripsy, and 

electrohydraulic lithotripsy (EHL). In cases of co-

existing cholelithiasis the surgical alternative should 

be discussed interdisciplinarily. If endoscopic trans-

papillary treatment is not successful and surgery is not 

an option, choledocholithiasis in symptomatic 

 patients should be treated via the percutaneous trans-

hepatic route. An alternative is EUS-guided bile duct 

drainage, which, compared with percutaneous 

 transhepatic drainage, shows a greater clinical effect, 

involves fewer complications, and has a lower reinter-

vention rate (e5). A further option in multimorbid 

 patients is transpapillary insertion of a prosthesis. In 

patients with coexisting cholelithiasis, successful en-

doscopic removal of stones in the bile duct should be 

followed, preferably within 72 h and in any case dur-

ing the same hospital stay, by cholecystectomy (27, 

36, 37).

In many patients with biliary pancreatitis, the 

stones are passed spontaneously. Urgent ERC with 

Early laparoscopic cholecystectomy
Acute cholecystitis is an indication for early laparoscopic 
cholecystectomy, which should be carried out within 24 h of 
hospital admission.

ACDC Study on acute cholecystitis
The ACDC Study found significant benefits for early 
 cholecystectomy with no difference in conversion rate.

FIGURE 4
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EPT is therefore not always necessary (38), although 
early clearance of an obstruction probably has a 
 favorable influence on the course of acute biliary 
 pancreatitis. If biliary pancreatitis is accompanied by 
cholestasis/jaundice and/or signs of cholangitis, ERC/
papillotomy with stone extraction should be carried 
out as soon as possible, in the case of cholangitis 
within 24 h after admission. Patients with severe pan-
creatitis who are found to have choledocholithiasis 
but not cholangitis should undergo ERC with endo-
scopic papillotomy within 72 h of onset of symptoms. 
Cholecystectomy, if indicated, should be delayed 
until after resolution of the pancreatitis.

In uncomplicated, presumably biliary pancreatitis 
and in cholestasis/pancreatitis that is already subsid-
ing, ERC need not be performed unless stones are de-
tected on endosonography or MRC. Both the current 
German clinical practice guidelines and the EASL 
recommend carrying out cholecystectomy as soon as 
possible, because waiting for elective cholecystec-
tomy is associated with a significant risk of a new 
 attack of pancreatitis (39).

Even in pregnancy, symptomatic choledocholithia-
sis should be treated with endoscopic papillotomy and 
stone extraction.
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Only one answer is possible per question. Please choose the most appropriate answer.

Question 1
When is pharmacological prevention of cholelithiasis 
with ursodeoxycholic acid appropriate?
a) In patients >60 years 
b) At BMI of ≥ 24 kg/m2

c) Prior to resection of the terminal ileum
d) On the diagnosis of LPAC syndrome
e) In the presence of existing ulcerative colitis

Question 2
When is there an increased danger of biliary disease, 
 particularly cholecystitis?
a) After administration of proton pump inhibitors
b) After intake of loop diuretics
c) With low-carbohydrate, high-fiber nutrition
d) In the first trimester of pregnancy
e) During hormone replacement therapy in the menopause

Question 3
Which of the following is a cardinal symptom of acute 
cholecystitis?
a) Left-sided upper abdominal pain
b) Unwanted weight loss
c) Positive Murphy sign 
d) Jaundice
e) Shortness of breath

Question 4
Which of these imaging modalities should initially be 
used to  exclude or confirm cholecystitis?
a) CT fluoroscopy
b) Transcutaneous sonography 
c) Endosonography
d) Chest radiography
e) Endoscopic retrograde cholangiopancreatography

Question 5
What conclusion was reached by the authors of the 
ACDC Study, which compared conservative and surgical 
treatment of acute cholecystitis?
a) The morbidity rate is lower in the primarily conservatively 

treated group.
b) The length of stay in hospital is the same for both 

 procedures. 
c) Early cholecystectomy has significant benefits, while the 

conversion rate is the same for both strategies.
d) The complication rate is higher for early cholecystectomy.
e) Patients treated conservatively have a longer immobility 

phase.

Question 6
Which of the following methods possesses the highest 
sensitivity for the detection of choledocholithiasis, even 
with concrements <5 mm?
a) Transcutaneous sonography
b) Magnetic resonance cholangiography
c) Endosonography
d) Computed tomography
e) Abdominal radiography 

Question 7
How many cholecystectomies are carried out each year in 
Germany for the treatment of cholelithiasis?
a) 75 000 to 99 000
b) 100 000 to 124 000
c)125 000 to 149 000
d) 150 000 to 174 000
e) >175 000

Question 8
Within what time should successful endoscopic 
 treatment of choledocholithiasis be followed by 
 cholecystectomy? 
a) 3 days
b) 4 days
c) 5 days
d) 6 days
e) 7 days

Question 9
What proportion of patients have wound healing dis-
orders after cholecystectomy for acute cholecystitis?
a) 1%
b) 2%
c) 3%
d) 4%
e) 5%

Question 10
Which of the following findings is associated with an 
elevated risk of the presence of gallbladder cancer?
a) Chronic obstipation
b) Gallstones <2 cm
c) Porcelain gallbladder
d) Polyps <1 cm 
e) Chronic reflux esophagitis
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