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Abstract

Background In medical practice, the tendency to remove

an inflamed gallbladder is deeply rooted. Cholecystectomy,

however, is associated with relatively high complication

rates, and therefore the decision whether or not to perform

surgery should be well considered. For some patients, the

surgical risk–benefit profile may favour conservative

treatment. The objective of this study was to examine the

short- and long-term outcome of conservative treatment of

patients with acute calculous cholecystitis.

Methods A systematic search of MEDLINE, Embase and

Cochrane Library databases was performed. Prospective

studies reporting on the success rate of conservative

treatment (i.e. non-invasive treatment) of acute cholecys-

titis during index admission were included, as well as

prospective and retrospective studies reporting on the

recurrence rate of gallstone-related disease during long-

term follow-up (i.e. C12 months) after initial non-surgical

management. Study selection was undertaken indepen-

dently by two reviewers using predefined criteria. The risk

of bias was assessed. The pooled success and mortality rate

during index admission and the pooled recurrence rate of

gallstone-related disease during long-term follow-up were

calculated using a random-effects model.

Results A total of 1841 patients were included in 10 ran-

domized controlled trials and 14 non-randomized studies.

Conservative treatment during index admission was suc-

cessful in 87 % of patients with acute calculous chole-

cystitis and in 96 % of patients with mild disease. In the

long term, 22 % of the patients developed recurrent gall-

stone-related disease. Pooled analysis showed a success

rate of 86 % (95 % CI 0.8–0.9), a mortality rate of 0.5 %

(95 % CI 0.001–0.009) and a recurrence rate of 20 %

(95 % CI 0.1–0.3).

Discussion Conservative treatment of acute calculous

cholecystitis during index admission seems feasible and

safe, especially in patients with mild disease. During long-

term follow-up, less than a quarter of the patients appear to

develop recurrent gallstone-related disease, although this

outcome is based on limited data.

Keywords Acute cholecystitis � Conservative �
Non-operative � Non-surgical

Introduction

In Western countries, acute calculous cholecystitis is a

common disease with a high socio-economic impact.

Cholecystectomy is considered the treatment of choice in

patients deemed fit for surgery [1–4]. In surgical practice,

cholecystectomy is one of the most frequently performed

procedures, mostly performed by laparoscopy nowadays.

The rationale for cholecystectomy is based on the old

adage that an inflammatory focus should be eliminated

immediately from the body to prevent clinical

deterioration.

Even though cholecystectomy is the treatment of choice,

the benefit of surgery in case of acute calculous chole-

cystitis has never been properly researched. Prospective,

let alone randomized studies demonstrating superiority of

surgical over conservative treatment are lacking. Per-

forming cholecystectomy in case of acute cholecystitis

prevents further episodes of gallstone-related disease, but
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the relatively high complication rate associated with both

early and delayed cholecystectomy (i.e. 15 and 30 %,

respectively [5]), especially in high-risk patients, should

not go unnoticed. The decision to perform surgery should

therefore be well considered. Conservative treatment pre-

vents the surgical risk; however, leaving the gallbladder

in situ may cause recurrent gallstone-related disease.

To assess whether it is safe (or even safer) to leave the

gallbladder in situ in patients with acute calculous chole-

cystitis, the feasibility and safety of conservative treatment

during index admission should be assessed. Subsequently,

the recurrence rate of gallstone-related disease during long-

term follow-up should be evaluated. It has been demon-

strated that delayed cholecystectomy is associated with

significant higher complication rates than early cholecys-

tectomy [5], and therefore conservative treatment is only

feasible if a delayed cholecystectomy is not required.

The aim of this study was to assess the available evi-

dence concerning the feasibility of conservative treatment

of acute calculous cholecystitis. The question for this

review is thus twofold: (1) Is conservative treatment for

acute calculous cholecystitis effective and safe during

index admission? (2) What is the recurrence rate of gall-

stone-related disease during long-term follow-up?

Methods

A systematic review was conducted following the guidance

of the Centre for Reviews and Dissemination concerning

undertaking reviews in health care and reported in accor-

dance with the PRISMA statement [6, 7].

Literature search

In May 2015, two authors (C. L. and J. O.) independently

performed a literature search to identify studies reporting

on conservative treatment for adults suffering from acute

calculous cholecystitis. MEDLINE, Embase and Cochrane

Library databases were searched for papers using the

keywords: ‘‘acute cholecystitis’’ in combination with

‘‘conservative’’ or ‘‘antibiotic’’ or ‘‘anti-bacterial’’ or ‘‘non-

invasive’’ or ‘‘non-surgical’’ or ‘‘non-operative’’ or ‘‘ob-

servation’’ or ‘‘drain’’ or ‘‘cholecystostomy’’ or ‘‘delayed/

interval/planned/elective/late cholecystectomy’’. The

search was limited to articles published in English and

Dutch and published after January 1990.

Study selection

All titles and abstracts of publications were independently

identified and reviewed for relevance by two authors (C. S.

and J. O.), with referral to a third author (D. B.) to resolve

queries in case of discordant opinions. Subsequently, full-

text papers were retrieved and checked. A cross-reference

search of the remaining articles was performed to identify

other studies previously missed. In case of unclear methods

or results, authors were contacted to seek clarification. If

the same data were reported in two or more publications,

the most comprehensive paper was selected. Reviews, case

reports, unpublished data as well as articles of which no

full text was available were excluded (Fig. 1).

Conservative treatment during index admission was

defined as non-invasive management of acute calculous

cholecystitis, i.e. supportive care with or without antibi-

otics. Uneventful resolution of symptoms without the need

for intervention was considered as a successful conserva-

tive treatment. To reduce the risk of bias, only prospective

studies were included.

To evaluate the long-term success of non-surgical

management of acute calculous cholecystitis, the inclusion

criteria were adjusted. Only studies with at least 12-month

follow-up and explicit information on the recurrence of

gallstone-related disease were included. Studies describing

patients who initially underwent percutaneous cholecys-

tostomy were also eligible, since these patients still have

their gallbladder in situ after initial successful non-surgical

treatment of acute calculous cholecystitis and may there-

fore develop recurrent gallstone disease. Due to the limited

amount of prospective studies with long-term follow-up,

retrospective studies were also included.

Data extraction

Data were extracted by two independent authors (C. S. and

J. O.) with referral to a third author (D. B.) in case of any

disagreements. The characteristics of the included studies

are visualized in Tables 1 and 2.

Validity assessment

The methodological quality of the articles was indepen-

dently assessed by both authors. The MINORS scoring

scale was used to assess the risk of bias in non-randomized

studies, with a global ideal score of 16 (Table 3) [8]. The

Cochrane Collaboration’s tool was used to assess the risk

of bias in randomized controlled trials (Table 4) [9].

Data analysis

The pooled success and mortality rate of conservative

treatment during index admission and the pooled recur-

rence rate of gallstone-related disease during long-term

follow-up were calculated with a random-effects model,

using meta-analysis software version 3.1. Statistical

heterogeneity among the included studies was determined
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by using forest plots, by performing a v2 (‘‘Chi-squared’’)
heterogeneity test and by calculating the I2-index. A high

I2-index represents a high suspicion of heterogeneity. All

pooled event rates were shown in forest plots despite the

level of heterogeneity.

Results

Figure 1 shows the article selection according to the

PRISMA statement [6, 7]. A total of 1343 references were

identified from medical journal databases. No new articles

were identified by cross-reference search. After removing

duplicates, 1169 potentially relevant studies were screened

based on title and abstract, leaving 60 full manuscripts to

be assessed for eligibility concerning efficacy of conser-

vative treatment during index admission and 71 manu-

scripts concerning long-term outcome of non-surgical

treatment of acute calculous cholecystitis. As a result of

this assessment, inclusion criteria were met in 14 and 10

studies, respectively. There was total agreement among the

authors regarding the inclusion of studies.

Conservative treatment of acute calculous

cholecystitis during index admission

Fourteen prospective studies, either randomized [10–17] or

non-randomized [18–22], were included. Seven trials

[10, 12, 13, 16, 17, 21, 23] were designed to compare

emergency cholecystectomy with delayed cholecystec-

tomy. Patients assigned to delayed cholecystectomy were

treated conservatively during index admission, followed by

elective laparoscopic cholecystectomy several weeks after

discharge. Data of these patients were used to assess the

success rate of conservative treatment during index

admission. Three studies [14, 15, 22] were designed to

Fig. 1 Flow chart of study selection process
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compare conservative management with another treatment

for acute calculous cholecystitis (e.g. sphincterotomy or

cholecystostomy), whereas in the remaining studies

[11, 18–20], all patients were treated by means of conser-

vative management.

Table 1 shows the characteristics of the included stud-

ies. A total of 1315 patients with acute calculous chole-

cystitis were analysed. The severity of cholecystitis was

explicitly reported in three studies [10, 11, 18]; all three

concerned patients with mild cholecystitis. One study [14]

Table 1 Demographic information and findings of included studies concerning short-term follow-up

Reference

Year

Study

design

N Age,

mean,

years

Severity

of AC

Antibiotic treatment during index admission

(as specified in the article)

Mortality

rate n (%)

Patients successfully

treated conservatively

n (%)

Agrawal [10]

2015

RCT 25 51 Mild Antibiotic treatment, NS (IV) 0 25 (100)

Gutt [23]

2013

RCT 314 57 NS Moxifloxacin (400 mg, IV, once daily,

C48 h)

1 (0.3) 289 (92)

Mazeh [11]

2012

RCT 84 46 Mild No antibiotics (n = 42)/Augmentin (1 g

every 8 h, IV) until discharge (n = 42)

0 77 (92)

Rodriguez-

Cerrillo

[18]

2011

P 136 59a Mild Ertapenem (IV, C1 week) (n = 25) NA

(n = 111)

0 134 (99)

Barak [19]

2009

P 103 60* NS Broad-spectrum antibiotics (usually

ampicillin and an aminoglycoside, IV)

0 76 (74)

Paran [20]

2006

P 224 61b NS Ampicillin and gentamicin (IV) 2 (0.9) 116 (74)

Vracko [22]

2006

P 53 76 NSc NA 1 (2) 38 (72)

Kolla [12]

2004

RCT 20 39 NS Ampicillin, gentamicin and metronidazole

(IV)

0 20 (100)

Johansson

[13]

2003

RCT 71 55 NS Antibiotics treatment, NS 0 57 (80)

Serralta [21]

2003

P 87 60 NS Second-generation cephalosporin and

metronidazole (IV)

0 79 (91)

Vethrus [14]

2003

RCT 64 55 NSd Antibiotics treatment, NS 0 64 (100)

Hatzidakis

[15]

2002

RCT 42 79 NSe Broad-spectrum antibiotics, NS (IV) 7 (17) 35 (83)

Lai [16]

1998

RCT 51 56 NS Ampicillin, cefuroxime and metronidazole

(IV)

0 44 (86)

Lo [17]

1998

RCT 41 61* NS Cefuroxime (750 mg every 8 h, IV) 0 33 (81)

Total 1315 11 (0.8) 1137 (87)

Data are expressed as mean unless stated otherwise, * median. AC acute cholecystitis, NS not specified, NA not applicable, EC emergency

cholecystectomy, PC percutaneous cholecystostomy, P prospective study, RCT randomized controlled trial, N number of patients
a Mean age of the select group of patients treated at home (n = 25); mean age of the entire cohort is not available
b Mean age of patients who underwent percutaneous cholecystostomy due to failure of conservative treatment (n = 54); mean age of the entire

cohort is not available
c All included patients were elderly patients with a high surgical risk
d Patients who needed urgent surgical or percutaneous treatment were not included
e All included patients were high-risk patients with an APACHE-II score C12
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excluded patients that required urgent surgical or percuta-

neous management, thus probably severely ill patients. In

the remaining studies, the severity of cholecystitis was not

mentioned [12, 13, 16, 17, 19–23].

Outcome

A total of 1315 patients, included in 14 studies, were

treated conservatively for acute calculous cholecystitis, of

whom 1137 (87 %) showed an uneventful resolution of

symptoms without the need for intervention. Conservative

treatment included bowel rest and intravenous

administration of broad-spectrum antibiotics and fluids.

Table 1 shows specific information about the antibiotic

treatment, as far as described in detail in the articles.

Failure of conservative treatment was determined at the

discretion of the attending surgeon based on subjective

findings, such as lack of improvement, or objective find-

ings, such as worsening of clinical signs and laboratory

results. In case of failure of conservative treatment, either

emergency cholecystectomy [13, 15–18, 21–23] or percu-

taneous cholecystostomy [11, 19, 20] was performed.

The mortality rate associated with conservative treat-

ment during index admission was 0.8 % (11 of 1315)

Table 2 Demographic information and findings of included studies concerning long-term follow-up

Reference

Year

Study

design

N Age, mean a Patients

characteristics

Antibiotic

treatment

during index

admission

Initial

treatment

(%)

FU

mean,

months

Patients with new

event of gallstone-

related disease, n

(%)

Horn [28]

2014

R 183 73* High risk: severe

comorbidities or

symptom duration

[5 days

NA PC 5 years* 55 (30)

Chang [29]

2013

R 31 69 High risk: severe

comorbidities

Yes PC 38* 3 (10)

Rodriguez-

Sanjuan [25]

2012

RP 19 82 High risk: severe

comorbidities or

advanced age

Yes PC 15 2 (11)

McGilllicuddy

[30]

2012

R 94 80 High risk: advanced

age ([65)

Yes PC (36),

CO (64)

30 3 (3)

Melloul [26]

2011

RP 9 65* High risk: critically ill

due to biliary sepsis

Yes PC 16* 4 (44)

Schmidt [24]

2011

RCT 33 55 No high-risk patientsb Yes CO 14 years 10 (30)

Griniatsos [27]

2007

RP 21c 79* High risk: severe

comorbidities or

advanced age

Yes PC 18* 2 (10)

Hatzidakis [15]

2002

RCT 47 79 High risk: APACHE-

II score C12

Yes PC (40),

CO (60)

12 4 (9)

Andren-

Sandberg

[31]

2001

R 60 73 High risk: critically ill

due to biliary sepsis

and advanced age

Yes PC 18 28 (47)

Hamy [32]

1996

R 29 83 High risk: severe

comorbidities or

advanced age

Yes PC 33 6 (21)

Total 526 117 (22)

Data are expressed as mean unless stated otherwise, *median. AB antibiotic, PC percutaneous cholecystostomy, CO conservative treatment,

R retrospective study, RP retrospective analysis of prospectively collected data, RCT randomized controlled trial, NA not applicable, N number of

patients, FU follow-up
a In case the mean age of the conservatively treated patients was not provided, the mean age of the entire cohort is shown
b Patients who needed urgent surgical or percutaneous treatment were not included
c One of the included patients was diagnosed with acute acalculous cholecystitis
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[10–23]. The highest mortality rate (17 %) was reported by

Hatzidakis et al. [15]. This study included 42 high-surgical-

risk patients with an APACHE-II score C12, of whom

seven died during index admission.

A total of 245 patients diagnosed with explicitly men-

tioned mild cholecystitis were included in three studies

[10, 11, 18]. In this specific group, conservative treatment

was successful in 96 % (236 of 245). Only nine patients

required intervention due to failure of conservative treat-

ment, of whom seven underwent percutaneous cholecys-

tostomy and two cholecystectomy. Mortality in this group

was nil. Mean length of hospital stay was mentioned in

only one study and was 4 days [11].

The pooled success rate of conservative treatment dur-

ing index admission was 86 % (95 % CI 0.8–0.9) (Fig. 2).

There was a strong heterogeneity among the included

studies (I2 = 95 %). A pooled analysis of only randomized

controlled trials showed a success rate of 91 % (95 % CI

0.9–1.0) with an I2-index of 82 % (forest plot not shown).

The pooled mortality rate of conservative treatment during

index admission was 0.5 % (95 % CI 0.001–0.009) with an

I2-index of 0 % (Fig. 3).

Long-term outcome of non-surgical treatment

of acute calculous cholecystitis

To evaluate the long-term outcome of conservative treat-

ment, ten studies were included: two randomized con-

trolled trials [15, 24], three retrospective studies of

prospectively collected data [25–27] and five retrospective

studies [28–32]. The characteristics of the selected studies

are summarized in Table 2. A total of 526 patients, who

were initially treated conservatively for acute calculous

cholecystitis, and in whom cholecystectomy was not

Table 4 Methodological quality of the included randomized controlled trials (Cochrane Collaboration’s tool)

Agrawal

[10]

Gutt,

[23]

Mazeh

[11]

Kolla

[12]

Johannsson

[13]

Vethrus

[14]

Hatzidakis

[15]

Lai

[16]

Lo

[17]

Schmidt

[24]

Adequate sequence generation ? ? ? ? ? ? ? ? ? ?

Allocation concealment generation ? ? ? ? ? ? ? ? - ?

Blinding of participants, personnel

and outcome assessors

- - - - ? ? ? ? ? ?

Incomplete outcome data addressed ? ? ? ? ? ? ? ? ? ?

Free of selective outcome reporting ? ? ? ? ? ? ? ? ? ?

Free of other bias ? ? ? ? ? ? ? ? ? ?

Risk of bias of included randomized controlled trials, using the Cochrane Collaboration’s tool [9]

? low risk of bias, - high risk of bias, ? unknown risk of bias

Fig. 2 Forest plot of success rate of conservative treatment during index admission

510 Surg Endosc (2017) 31:504–515

123



electively planned, were analysed. Follow-up ranged from

12 months to 5 years. One randomized controlled trial [24]

was specifically designed to examine the long-term effi-

cacy of complete conservative treatment versus immediate

surgery in non-high-risk patients with acute calculous

cholecystitis.

Outcome

During long-term follow-up, 117 of the 526 patients

(22 %) developed recurrence of gallstone-related disease

after initial non-surgical treatment of acute calculous

cholecystitis. The recurrence rate varied substantially

across the included studies and ranged from 3 to 47 %. The

definition of recurrence of gallstone disease differed

between studies. Eight studies [25, 27–32] described

recurrent gallstone disease only as recurrence of acute

calculous cholecystitis, whereas two studies [24, 26]

included all gallstone-related problems. The randomized

controlled trial specifically designed to examine the long-

term efficacy of complete conservative treatment included

33 patients, of whom 10 (30 %) experienced gallstone-re-

lated events during a median follow-up of 14 years [24].

The time from initial treatment to recurrence varied

between the included studies, but the recurrence mainly

occurred within 2 years after initial cholecystitis: three

studies [15, 26, 32] reported a range from 2 to 24 months,

one study reported a mean of 14 months [29], and two

studies reported a median of 2 [28] and 15 months [24].

Recurrent diseases were successfully controlled by con-

servative medical measurements [26, 27, 32], cholecys-

tectomy [24, 30, 31] or percutaneous cholecystostomy

[25, 28].

The pooled recurrence rate of gallstone-related disease

during long-term follow-up was 19.7 % (95 % CI 0.1–0.3)

(Fig. 4). There was a strong heterogeneity among the

included studies (I2 = 90 %). When dividing the included

studies in two groups based on duration of follow-up, a

pooled recurrence rate of 22 % (95 % CI 0.06–0.04) was

found for studies with a follow-up of\2 years (I2 = 87 %)

and a recurrence rate of 18 % (95 % CI 0.04–0.3) for

studies with a follow-up of[2 years (I2 = 93 %) (forest

plot not shown).

Quality assessment of the included studies

The results of the methodological quality assessment of the

included studies are shown in Tables 3 and 4. Ten studies

[10–17, 23, 24] were randomized controlled trials, eight

studies [18–22, 25–27] collected data according to a pro-

tocol established before the commencement of the study,

whereas five studies [28–32] did not have such protocol

and identified all patients retrospectively. None of the

studies had blinded evaluation of the endpoint due to the

nature of the intervention and study. Overall, the included

studies were of an estimated moderate quality.

Discussion

This systematic review demonstrates that conservative

treatment during index admission is successful in 87 % of

all patients with acute calculous cholecystitis. Especially in

mild acute cholecystitis, conservative treatment appears

safe and effective: 96 % of the patients showed uneventful

resolution of symptoms without the need for intervention.

Fig. 3 Forest plot of mortality rate of conservative treatment during index admission
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After initial non-surgical treatment, 22 % of the patients

developed recurrent biliary symptoms, mainly within

2 years after initial cholecystitis. Pooled analysis shows

comparable results. According to a randomized controlled

trial [24] with a median follow-up of 14 years, the likeli-

hood of recurrent gallstone disease was slightly higher

(30 %), but this study included only 33 patients.

When comparing surgical with non-surgical treatment,

and determining the feasibility of the latter, not just the

likelihood of recurrence but also the surgical risk of the

patient should be regarded. In patients with advanced age

and/or severe comorbidities, the risk of recurrence is any-

how reduced, due to a relatively limited survival time [33].

In these patients, non-surgical management can be con-

sidered as a definitive treatment. Younger, non-high-risk

patients would probably easier withstand conservative

treatment compared to their older counterparts, but in the

same time, are exposed to an increased risk of recurrence

due to their longer life expectancy. In view of prevention of

future episodes of gallstone disease, cholecystectomy

might be a reasonable choice [24]. Nevertheless, the risk–

benefit profile shifts towards non-operative management,

considering the fact that a second episode of cholecystitis

might never occur, as well as the relatively high compli-

cation rate associated with cholecystectomy [23].

In medical practice, the tendency to remove an inflamed

gallbladder is deeply rooted, even though high-quality

evidence is lacking. As in case of cholecystitis, in other

acute gastrointestinal inflammations the benefit of surgery

over conservative care is not always clearly demonstrated,

and therefore, treatment algorithms (in select cases) are

slowly shifting towards conservative management. In case

of uncomplicated acute diverticulitis, conservative treat-

ment seems feasible and safe [34, 35]; so surgery should be

reserved for cases with significant complications, unre-

sponsive to medical treatment [36]. Also in acute

appendicitis, randomized trials have shown feasibility and

safety of initial non-surgical management [37]. A compa-

rable management algorithm for (mild) acute calculous

cholecystitis is plausible [30].

Is it possible to identify patients for whom conservative

treatment is most suitable? Concerning the severity of

cholecystitis, it seems clear that, without any doubt, con-

servative treatment during index admission is feasible in

mild cases. Concerning the long-term outcome of conser-

vatively treated mild cholecystitis, no definitive conclu-

sions could be drawn, since all (but one) studies with long-

term follow-up concerned high-risk patients and none

reported on the initial severity of cholecystitis. But given

the fact that the overall recurrence rate of biliary symptoms

never exceeded one-third of the patients, a conservative

approach during follow-up is justified. From the available

data of the included studies, it was not possible to identify

other factors that might determine the feasibility of con-

servative treatment.

The success rate of conservative treatment found in this

systematic review may have been influenced by several

factors. Firstly, studies not reporting on the failure rate of

conservative treatment were not included, since it was

unclear whether failure had not been mentioned by the

authors or did not occur at all. Since the latter is most

likely, the success rate of conservative treatment in this

review might be underestimated. Secondly, the definition

of recurrent gallstone disease differed per study. Some

studies described recurrent gallstone-related disease as

acute cholecystitis, not reporting whether other complica-

tions (e.g. gallstone attack) did not occur or had not been

reported. Therefore, the recurrence rate might have been

underestimated. Lastly, the duration of follow-up varied

substantially between the studies, ranging from one to

14 years. In studies with a relatively short follow-up, a

recurrence after follow-up could have been developed, and

Fig. 4 Forest plot of recurrence rate of gallstone-related disease during long-term follow-up

512 Surg Endosc (2017) 31:504–515

123



therefore the recurrence rate might be underestimated.

However, the majority of recurrences occur within 2 years

after initial cholecystitis, and the risk of new gallstone-

related disease decreases over time. Vethrus et al. [14]

showed that more than 70 % of the events occurred within

20 months after acute cholecystitis. Similar results

regarding the development of complications have been

found in patients with symptomatic uncomplicated gall-

stones [38].

There was a strong heterogeneity among the included

studies, demonstrated by the high I2-values. Possible

explanations include differences in sample size, patients

characteristics (e.g. age, comorbidities, duration of symp-

toms, severity of cholecystitis) and antibiotic regimens

(e.g. type of antibiotics and duration of treatment) between

the included studies. The pooled mortality rate of 0.5 %, on

the other hand, was associated with an I2-index of 0 %,

enabling us to conclude that during index admission,

conservative treatment of acute cholecystitis is indeed

associated with a low mortality.

Cancer may be present in a gallbladder complicated

with acute cholecystitis. A large retrospective study of

2700 patients with acute calculous cholecystitis managed

with cholecystectomy showed that malignant pathologies

were found in 2.3 % of the patients [39]. Gallbladder

cancer was most frequently diagnosed in women and

patients with advanced age. In our hospital, 590 patients

with acute calculous cholecystitis underwent laparoscopic

cholecystectomy between 2002 and 2015; pathological

examination of the gallbladder showed malignant

pathologies in 2 patients (0.3 %). Imaging modalities such

as endoscopic ultrasonography, computed tomography and

magnetic resonance imaging are useful to diagnose gall-

bladder cancer [40, 41]. With these figures, however, it is

debatable whether additional imaging studies to diagnose

malignancies should be performed in all conservatively

treated patients.

This systematic review implicates that conservative

treatment in case of acute cholecystitis is a feasible treat-

ment option. There is, however, insufficient evidence to

demonstrate actual superiority of conservative treatment

over cholecystectomy for this indication. Currently, we are

designing a prospective randomized controlled trial com-

paring both treatment options in patients with mild acute

calculous cholecystitis.

To determine superiority of one or the other treatment

strategy, not only the technical aspects but also the

expenditures of both strategies should be evaluated. The

costs of emergency cholecystectomy have been subject to

many studies, whereas studies focussing on the economic

aspects of conservative treatment are lacking. When com-

paring early with delayed cholecystectomy for acute

cholecystitis, total hospital costs are significantly lower for

early cholecystectomy [23, 42, 43]. Since our study,

however, shows that only 22 % of the patients need to be

readmitted for recurrent gallstone-related disease, of whom

only some need a surgical re-intervention, the total costs of

conservative treatment may be reduced compared to

emergency cholecystectomy. A randomized controlled trial

and a complementary research using economic and public

health approaches including assessment of quality of life,

direct and indirect costs are needed.

To the best of our knowledge, this is the first systematic

review examining short- and long-term outcome of con-

servative treatment of patients with acute calculous

cholecystitis. Based on the best available evidence, con-

servative treatment of acute calculous cholecystitis during

index admission seems feasible and safe, especially in

patients with mild disease. During long-term follow-up,

about a quarter of the patients seem to develop recurrent

gallstone disease, although this is based on limited data.
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