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Abstract
BACKGROUND 
The management of gallbladder perforation (GBP) with fistulous communication 
(Neimeier type I) is controversial.

AIM 
To recommend management options for GBP with fistulous communication.

METHODS 
A systematic review of studies describing the management of Neimeier type I 
GBP was performed according to the PRISMA guidelines. The search strategy was 
conducted in Scopus, Web of Science, MEDLINE, and EMBASE (May 2022). Data 
extraction was obtained for patient characteristics, type of intervention, days of 
hospitalization (DoH), complications, and site of fistulous communication.

https://www.f6publishing.com
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RESULTS 
A total of 54 patients (61% female) from case reports, series, and cohorts were included. The most 
frequent fistulous communication occurred in the abdominal wall. Patients from case 
reports/series had a similar proportion of complications between open cholecystectomy (OC) and 
laparoscopic cholecystectomy (LC) (28.6 vs 12.5; P = 0.569). Mortality was higher in OC (14.3 vs 0.0; 
P = 0.467) but this proportion was given by only one patient. DoH were higher in OC (mean 26.3 d 
vs 6.6 d). There was no clear association between higher rates of complications of a given 
intervention in cohorts, and no mortality was observed.

CONCLUSION 
Surgeons must evaluate the advantages and disadvantages of the therapeutic options. OC and LC 
are adequate options for the surgical management of GBP, with no significant differences.

Key Words: Gallbladder perforation; Open cholecystectomy; Laparoscopic cholecystectomy; Fistulous 
communication

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Gallbladder perforations are rare. Management guidelines are non-specific. Although a clear 
benefit of laparoscopic cholecystectomy over open cholecystectomy is lacking, with the increase in laparo-
scopic training and availability, this approach may demonstrate superiority in time.

Citation: Quiroga-Garza A, Alvarez-Villalobos NA, Muñoz-Leija MA, Garcia-Campa M, Angeles-Mar HJ, Jacobo-
Baca G, Elizondo-Omana RE, Guzman-Lopez S. Gallbladder perforation with fistulous communication. World J 
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DOI: https://dx.doi.org/10.4240/wjgs.v15.i6.1191

INTRODUCTION
Gallbladder disease is a common pathology, frequently aggravated by gallstones, with a risk of complic-
ations. Such complications include the rare spontaneous (non-traumatic) gallbladder perforation (GBP), 
with an incidence ranging from 0.8% to 15.0% and a mortality of 12% to 16%[1-3]. It is caused by an 
obstruction of the cystic duct, which results in bile stasis with bacterial proliferation, distension, 
increased pressure, and vascular and lymphatic collapse and thereby leads to ischemia, necrosis, and 
finally perforation[3,4]. The most common site of perforation is the fundus, as it has the lowest vascular 
supply[5].

Acute cholecystitis may be classified into different grades of severity using the Tokyo guidelines or 
the Parkland classification[6,7]. However, GBP itself can be classified into three types according to 
Neimeier: Chronic perforation with fistulous communication (type I); subacute perforation with a 
surrounding abscess contained by adhesions (type II); and acute perforation and spillage to the cavity 
with generalized biliary peritonitis (type III)[8]. Due to a historically erroneous cite, authors frequently 
switch types I and III, a reason why it is important to specify the characteristics of the perforation[1-3,8-
12].

Management protocols are well established in acute cholecystitis, but GBP management remains 
controversial. Preoperative diagnosis is difficult, usually only identified in half the cases[13]. Abdominal 
computed tomography (CT) provides the most sensitive and specific imaging tool allowing the 
evaluation of surrounding structures[1-3,14]. A recent systematic review of localized GBP established 
that open cholecystectomy (OC) has a lower incidence of requiring added procedures and a lower rate 
of postoperative complications[13]; however, recent cohorts support laparoscopic management[10,12,
15]. Recommendations need to be reviewed as more current studies are added to the available literature. 
Fistulous communication has not been studied in detail and may vary depending on the organ/cavity 
of communication[16-19]. This systematic review aims to gather and revise the available evidence 
regarding chronic GBP with fistulous communication, focusing on management, specifically the type of 
surgical intervention, timing, and complications.

https://www.wjgnet.com/1948-9366/full/v15/i6/1191.htm
https://dx.doi.org/10.4240/wjgs.v15.i6.1191
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MATERIALS AND METHODS
Design and registration
This study adhered to the Preferred Reporting Items for Systematic Review and Meta-Analysis 
Protocols (PRISMA-P) statement[20]. It was successfully registered in the International Prospective 
Register of Systematic Reviews (PROSPERO, NIHR) under the ID: CRD42021275733. It was also 
reviewed and approved by the University’s Ethics and Research Committees with the registration 
number RV21-0019.

Eligibility criteria
Studies meeting the following criteria were included in this review: (1) Randomized controlled trials 
(RCTs), quasi-RCTs, and observational studies (cohorts, case studies, and case series) that compared/
reported OC and/or laparoscopic cholecystectomy (LC) for Neimeier type I GBP in adult patients (> 18 
years old). The intervention must have been OC or LC and patients could have received another 
intervention either before or after the interventions of interest; (2) Studies that reported mean DoH (set 
as primary outcome), complications related to the surgical intervention, need of another intervention 
after OC/LC (the interventions did not resolve the GBP), mortality, fistulation organ, and need of 
intensive care unit (ICU) admission and (3) Studies reported in English or Spanish. Studies in which 
GBP Neimeier type I diagnosis was unclear were excluded. No restrictions were applied in terms of 
study setting or time frame.

Data sources and search strategy
An experienced librarian designed and conducted the search strategy in the following databases in May 
2022: Scopus, Web of Science, MEDLINE, and EMBASE. An additional search was performed on Google 
Scholar. Reference lists from studies selected by the authors were added to identify any potential studies 
that may have been missed. This included clinical trial registries, and contacting experts in the field to 
identify any unpublished or in-progress eligible studies.

Data management
EndNote X8 was used to upload results and process de-duplication. The resulting studies were 
uploaded to Distiller Systematic Review (DSR) software to continue with title/abstract and full-text 
screening.

Study selection process
A two-phase study selection was performed (title/abstract and full-text screening). In each, two 
reviewers worked independently and in duplicate to assess the eligibility of the studies. Kappa statistic 
was used to calculate chance-adjusted inter-rater agreement[21]. A pilot test was performed before each 
screening phase, using a random sample of studies from the search strategy results to standardize the 
reviewers’ criteria. In case of disagreements, these were discussed to adjust criteria, if necessary. The 
pilot tests were repeated until reaching a Kappa index of > 0.70. The title and abstract were screened 
during the first phase, and reviewers selected the eligible articles based on the established inclusion 
criteria. Studies with discordant decisions were passed to the full-text phase to achieve a highly 
sensitive selection. Eligibility was then assessed through a full-text screening. In the second phase, any 
disagreements between the reviewers were resolved by consensus and if it was not achieved, a third 
reviewer arbitrated the evaluation. The number of included and excluded articles, as well as the reasons 
for the exclusion were documented.

Data collection process
Data from eligible articles were collected using a web-based data extraction form by two independent 
reviewers working in duplicate. The information obtained included: The type of study, author 
information, follow-up, year of publication, baseline characteristics of patients, type of intervention, 
DoH, days from diagnosis to intervention, complications, mortality, ICU admission, site of perforation, 
and fistulous communication. Disagreements were resolved by consensus, with the final decision made 
by a third reviewer in case that an agreement was not reached.

Missing data
Missing or unclear data considered important for the outcomes were sought out. The corresponding 
author was contacted via e-mail with specific questions regarding their study. In case of non-response in 
a lapse of 10 d, a second email was sent. If no response was obtained, other authors were contacted. If 
contact failed, the data or study was excluded.

Risk of bias and quality assessment
Two reviewers working independently and in duplicate evaluated the risk of bias from the studies 
using the Cochrane’s ROBINS-I tool for the quasi-RCTs and observational studies[22], and the tool for 
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assessing the methodological quality of case reports/series proposed by Murad et al[23] for case 
reports/series. Any disagreement during this process was resolved by consensus, with the final decision 
made by a third reviewer in case that an agreement was not achieved.

Data synthesis
The studies included are described in a table detailing study design and setting, sample size, target 
population characteristics, description of the intervention, study groups, type of outcomes, and the level 
of risk of bias.

SPSS version 25[24] and RevMan5[25] were used for statistical analyses. Variables are summarized 
and presented as the mean with standard deviation for the primary outcome. Dichotomous outcomes 
are presented as the number of events and proportions. Categorical variables were analyzed using the 
Chi-squared test, and Student’s t-test for independent groups for continuous numerical variables. If two 
or more studies were homogeneous enough, a cumulative meta-analysis was performed. A random-
effects model was used with χ2 test and I2 statistic to assess heterogeneity between studies. The χ2 cut-off 
value of P < 0.10 and an I2 value > 50% were considered indicative of considerable heterogeneity. For all 
statistical analyses, a P value of < 0.05 was considered statistically significant. If this was not achieved, 
clinical outcomes are summarized narratively.

RESULTS
Study characteristics
There was a sustainable level of agreement between reviewers in the title and abstract screening phase (
k = 0.72) and full-text phase (k = 0.86). A total of 1443 studies were identified and screened, with 210 
included for full-text screening. After both screening phases, 18 studies were included for the qualitative 
and quantitative synthesis of fifteen case reports/series and two cohort studies (Figure 1). Across all 
studies, no conflict of interest was observed. Most studies were published in 2016 or later (n = 47 
patients vs 8 from studies published in 2015 or before), with 26 of the 55 total patients managed by LC 
(Table 1).

Patient characteristics
A total of 20 patients were included from case reports/series, with a mean age of 66.6 ± 17.6, of which 
65% were female (Table 2). Nine patients denied comorbidities. The most common comorbidity was 
diabetes mellitus followed by cardiovascular diseases (Supplementary Table 1)[26-41]. Preoperative 
diagnosis was identified as a cholecystic fistula in 16 patients (4 not reported). The most utilized 
diagnostic imaging tool was abdominal ultrasound (US) and CT. The most common site of GBP was the 
fundus (n = 5) with communication to the abdominal wall (n = 11). Eight patients were treated by LC, 
but three were converted to OC, making it the most common (n = 12) approach. Four patients were 
managed conservatively, while three required added endoscopic retrograde cholangiopancreatography 
(ERCP). One patient with a pleural fistula required a chest tube. Patients treated conservatively had a 
shorter evolution time of symptoms to their admission to the emergency room (ER) with (141.5 d; range, 
13-270), compared to those treated by OC (265 d; range, 10-730) and LC (174.2 d; range, 2-730). Patients 
undergoing OC had a shorter range of 7-18 d from their ER admission to the operating room (OR) 
compared to those undergoing LC with a range of 16-34 d. No patient was admitted to the ICU. OC had 
longer mean DoH than LC (26.3 vs 7.0, P = 0.277) (Table 3).

A total of 35 patients were included from two cohort studies, with a mean age of 62.45 years, of which 
60% were female (Table 4). Similar to case reports/series, the most common comorbidities were 
cardiovascular diseases (n = 7) and diabetes mellitus (n = 7). The most frequent site of perforation was 
the gallbladder’s body (n = 16) followed by the fundus (n = 14). Less than half (n = 13) were diagnosed 
pre-operatively. One study favored OC (n = 17/20) with a higher mean of DoH (10.60 d), while the other 
study favored LC (n = 14/15) with a shorter mean of DoH (1.69 d), although this was from a larger 
sample, and not only fistulous GBP.

Risk of bias and quality assessment
Both cohort studies included had a moderate risk of bias. This was due to concerns in the domains of 
bias due to confounding, and bias in the measurement of outcomes due to the lack of blinding 
(Supplementary Table 2)[10,42]. Except for two case reports and one case series which had an overall 
low risk of bias, the rest presented a moderate risk of bias. This was most commonly due to the 
patient(s) selection, as it did not represent the whole experience of the investigator’s center 
(Supplementary Table 3)[26-41].

Surgical intervention outcomes
In patients from case reports/series (Table 3), there was a similar proportion of patients presenting any 
complication post-OC and post-LC (28.6% vs 12.5%; P = 0.569). LC had a higher proportion of need for 
another intervention compared to OC, although this outcome was not statistically significant. The 

https://f6publishing.blob.core.windows.net/168fbeb7-8816-4d3a-8ee8-75125b051e77/WJGS-15-1191-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/168fbeb7-8816-4d3a-8ee8-75125b051e77/WJGS-15-1191-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/168fbeb7-8816-4d3a-8ee8-75125b051e77/WJGS-15-1191-supplementary-material.pdf
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Table 1 Surgical treatment from case report/series studies and cohorts

Lap Chol Open Chol
Year Patients with type I 

GBP Men Women
n Qx pre Qx post n Qx pre Qx post

Conservative 
treatment

≤ 2005 2 1 1 1 1 0 0 0 0 1

2006-2010 3 1 2 0 0 0 2 0 0 1

2011-2015 3 0 3 1 0 0 1 0 0 1

2016-2020 25 11 14 19 0 0 5 0 1 1

≥ 2021 22 5 17 5 4 0 17 4 0 0

GBP: Gallbladder perforation; Lap Chol: Laparoscopic cholecystectomy; Open Chol: Open cholecystectomy; Qx: Surgery or procedure; pre: Previous to the 
cholecystectomy; post: After the cholecystectomy.

Table 2 Patient characteristics of case reports/series

Site of perforationFistulous 
communication

N 
(fem) Fundus Body Neck

Preoperative 
diagnosis

Laparoscopic 
cholecystectomy 
(converted)

Open 
cholecystectomy Conservative Added 

procedures

Abdominal wall 11 (8) 3 3 3 9 3 (1) 7 1 1 ERCP

Gastric 4 (4) - - 1 2 2 1 1

Duodenum 3 (1) - - - 3 2 (2) 2 1 1 ERCP

Colon 2 (1) 2 - - 2 0 2 0 1 ERCP

Pleura 1 (0) - - - 1 1 0 0 1 pleural tube

Total 20 
(13)1

5 3 31 161 8 (3) 12 3 4

1One patient had both abdominal wall and gastric fistula.
N: Sample size; fem: Female; converted: Laparoscopic cholecystectomy converted to open; ERCP: Endoscopic retrograde cholangiopancreatography.

Table 3 Surgical outcomes in case report/series patients

Surgical approach n Cx P value Convertion P value Mortality P value DoH P value

Open Chol 7 2 NA 1 26.3 (± 22.71)

Lap Chol 9 1

0.550

3 

0.213

0

0.438

7.0 (± 5.11)

0.277

1Four patients were not included in this analysis due to their conservative management.
It is reported as the mean ± SD. P value was calculated using Chi-square test, with statistical significance set at < 0.05. DoH: Days of hospitalization; Lap 
Chol: Laparoscopic cholecystectomy; Open Chol: Open cholecystectomy.

mortality proportion was higher in OC than in LC (14.3% vs 0.0%; P = 0.467), but this was given by only 
one patient. DoH were higher in patients undergoing OC than LC (mean 26.3 d vs 6.6 d), although this 
outcome was not statistically significant (P = 0.277). Patients receiving conservative treatment did not 
present any morbidity or mortality.

In patients from included cohort studies, no mortality was observed in either intervention. Two 
patients in the LC group and seven in the OC group presented a complication after the intervention. 
However, there was no clear association between higher rates of complications of a given intervention 
(odds ratio = 0.33, 95% confidence interval: 0.03-3.31; I2 = 0%, P = 0.64). Three LC were converted to OC 
and none of the OC needed another intervention (Figure 2).

DISCUSSION
This systematic review summarizes the management of patients with Niemeir type I GBP (perforation 
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Table 4 Patient characteristics of cohort studies

Site of perforation
Ref. N 

(fem)
Mean 
age Fundus Body Neck

Preoperative 
diagnosis

Laparoscopic 
cholecystectomy 
(converted)

Open 
cholecystectomy Conservative Added 

procedures

DoH 
post 
chol

Gupta 
et al
[10], 
2022

20 
(16)

53.1 7 11 2 2 3 (0) 17 0 8 10.64 
± 6.39

Sahbaz 
et al
[42], 
2017

15 (5) 71.8 7 5 2 11 14 (0) 1 0 0 1.691

1Not specific to gallbladder perforation (GBP) type 3 (data from 133 patients with GBP).
N: Sample size; fem: Female; converted: Laparoscopic cholecystectomy converted to open; added procedures included 5 common bile duct explorations 
and 3 choledochoduodenostomies; DoH post-chol: Days of hospitalization post-cholecystectomy.

Figure 1 CONSORT diagram. GBP 1: Gallbladder perforation Neiemier type 1; LC: Laparoscopic cholecystectomy; OC: Open cholecystectomy.

with a fistulous tract). A fistulous communication may be formed as a result of chronic GBP with 
various structures. There is a higher prevalence in women, and the abdominal wall is the most common 
site, followed by hollow viscera (stomach, duodenum, and colon), and the pleural cavity in one case[36,
42-44]. There was no statistically significant difference between OC and LC; however, LC tended to have 
fewer DoH, in both case reports/series and cohorts.

The first report of this rare complication was described in 1670 by Thilesus[42]. In 1890, Courvoisier 
reported 169 cases of spontaneous cholecystocutaneous fistulae[45]. The most commonly reported 
cutaneous communication occurred in the right upper quadrant; however, the left upper quadrant, right 
iliac fossa, periumbilical, anterior chest wall, and gluteal region have also been described[32,40,42,46-
48]. The ideal imagining modalities for the diagnosis are ultrasonography followed by CT with a fistulo-
graphy. Clinical management includes analgesic therapy, antimicrobials, and individualized surgical 
treatment. OC and LC are both described as ideal surgical options for scheduled interventions. 
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Figure 2 Post-intervention complications after cholecystectomy. LC: Laparoscopic cholecystectomy; OC: Open cholecystectomy; CI: Confidence 
interval.

Complete excision of the fistulous tract is the recommended surgical treatment. Conservative 
approaches such as percutaneous cholecystectomy with drain insertion may be considered for high-risk 
patients or in palliative care settings[13,49].

Gastric and duodenum fistulae were the most common internal communications. This is due to their 
anatomical proximity to the gallbladder. US and CT are helpful in diagnosis, most of these being 
identified preoperatively; however, 22% of hollow visceral communications were transoperative 
findings[50]. OC was the preferred approach, with a conversion rate of 37.5% in LC (n = 3/8).

The cholecystocolic fistulae were also reported. These have been associated with other pathologies 
such as a history of gastric surgery, diverticular disease, trauma, or gallbladder carcinoma. Most of the 
patients are asymptomatic; however, diarrhea, right upper abdominal pain, fever, and jaundice can be 
present, and rarely hemorrhage, sepsis, or extraperitoneal abscess[44,46]. Savvidou et al[38] proposed a 
triad of pneumobilia, chronic diarrhea, and vitamin K malabsorption to be pathognomonic of a 
chlolecystocolic fistula. The clinical presentation of both reported cases had watery diarrhea and weight 
loss in common. Cholecystectomy with resection of the fistulous tract is the standard treatment, 
although in difficult cases a partial colonic resection may be required[30,46].

The reported cholecystopleural fistula was diagnosed by US and CT. The patient presented with 
malaise, vomiting, and dyspnea. The presence of Escherichia coli in the thoracentesis confirmed the 
imaging diagnosis. A laparoscopic approach with fistulous communication resection was decided to 
avoid negative pressure drainage with a chest tube[17]. A thoracic vs abdominal approach for the 
resection is still controversial[26].

The predominant site of GBP for fistulous communication was equal between the fundus (n = 19) and 
body (n = 19). The healing of the gallbladder due to the chronicity of the pathology may influence this, 
as the fundus has been described as the most common site of perforation due to the lowest vascular 
supply[5].

A chronic GBP with fistulous communication with the bile duct may be classified as Niemeier type I, 
but is more commonly known as the Mirizzi syndrome. A chronic inflammation is caused by a calculus 
stuck in the Hartmann or neck of the gallbladder, creating a fistula with the biliary tract. Mirizzi 
syndrome should be considered separately and recommendations made independently, as it requires 
urgent surgical intervention due to the obstruction of the biliary tract and its implications[51-53]. 
Niemeier type I can be scheduled when the patient’s clinical state allows it, and even be managed 
conservatively in unstable patients.

More studies detailing GBP characteristics and management are needed to update current guidelines. 
No difference was established between OC and LC, with half the cases in recent years managed conven-
tionally. To choose the optimal surgical technique, the surgeon must evaluate the advantages and 
disadvantages of the therapeutic options, the resources available in their environment, and their 
expertise. In patients with multiple co-morbidities and a high risk of trans- and post-operative complic-
ations, conservative medical treatment should be considered.

Limitations
More cohort studies are needed to ascertain the effect estimates of the outcomes. Cohorts need to 
include subgroup analysis to delve across specific groups with GBP. The current cohorts do not specify 
the organ/structure of fistulous communication, limiting a proposal of management options based on 
organ/structure. Many of the corresponding authors did not respond to emails, or could not provide 
the specific data needed. A strength of this systematic review and meta-analysis is the rigorous 
methodology performed across all the steps of the review (search strategy-data analysis).

CONCLUSION
Open and LC are adequate options for surgical management of Neimeier type I GBP, with no significant 
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differences in complications, DoH, or need for other interventions.

ARTICLE HIGHLIGHTS
Research background
Gallbladder perforation (GBP) is rare and its management remains controversial.

Research motivation
Authors are experts in the field, and have a high interest in GBP management.

Research objectives
To determine the best management options for GBP.

Research methods
A systematic review with rigorous search strategies.

Research results
Open cholecystectomy was associated with  higher mortality and days of hospital stay.

Research conclusions
Although each case needs to be individually analyzed and considered according to the surgeons 
expertise, laparoscopic cholecystectomy (LC) is a viable option.

Research perspectives
Open cholecystectomy and LC are both adequate surgical management options for GBP.
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