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Abstract

Introduction: Gallbladder perforation (GBP) is a rare but life-threatening complication. It has a varied clinical presentation, at 
times being diagnosed at time of surgery. Hence it poses a challenge to the surgeons. Timely diagnosis and optimal management 
lead to good outcome.
Material and Methods: This study is a prospective analysis of patients presenting with GB perforation form Jan 2021 to 
December 2024. Traumatic and iatrogenic perforation of GB were excluded from the study. Parameters assessed were clinical 
presentation, risk factors, comorbidity status, diagnostic investigations, clinical course, management, and outcome. All 
patients were subjected to CECT scan and USG of the abdomen. They were classified as per Anderson’s modification of original 
Niemeier’s classification and treated accordingly.
Results: 24 patients of GB perforation presented during the study period. 1 patient had Grade I perforation, 15 Grade II and 8 
Grade III. In 7 patients (Grade III perforation) diagnosis was made at time of surgery. 23 patients underwent elective surgery 
with good outcome. 8 patients had wound infection and there was no mortality.
Conclusion: Strong clinical suspicion, timely investigation, early intervention with optimization of the patient followed by 
definitive surgery leads to good outcome.

Keywords: GB Perforation; Optimization; Definitive Surgery

Introduction

Gallbladder perforation is a life-threatening complication. 
It is known to occur in 2% of patients with gallbladder 
diseases and 30% with acute cholecystitis [1]. It has a high 
risk of morbidity and mortality it being reported in 12-42% 

cases [2]. Hence it necessitates awareness of the pathology, 
timely and appropriate management including investigations 
for an optimal outcome. The present study evaluates our 
experience of management of GB perforation and reviews the 
contemporary management as available in literature.
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Material and Methods

This is a prospective analytical study of patients with 
GB perforation presenting to our department over three 
years from January 2021 to December 2024. Patients with 
traumatic and iatrogenic GB perforation were excluded from 
the study. This study was initiated after institutional ethics 
committee clearance. Parameters assessed were clinical 
presentation, comorbidity status, diagnostic investigations, 
clinical course, management, average in-hospital stay and 
outcome. All patients were subjected to USG of abdomen and 
CECT Scan of abdomen. Based on imaging, GB perforations 
were classified as per Anderson’s modification of original 
Niemeier’s classification and treatment was instituted 
accordingly. Analysis was done using SPSS software.

Results

Results: A total of 24 (M: F=17: 7) patients of GB 
perforation presented during the study period. During the 
same period 289 patients of Acute cholecystitis had presented 
to us. Their age ranged from 32 to 85 years (mean: 66 years). 
8 patients were found to have hypertension and 5 patients’ 
diabetes. 12 patients presented with acute cholecystitis. One 
presented with shock. 13 patients had leucocytosis. Liver 
function test was altered in 7 patients. Ultrasonography of 
the abdomen identified gall stone disease in all patients. 
Besides, it revealed Gall Bladder perforation in 8 patients 
and pericholecystic fluid collection in 13 patients. CECT scan 
revealed pericholecystic collection in fourteen patient and 
perforation in 16 patients. 1 patient had Type I perforation, 
(at fundus). He presented with biliary peritonitis with shock. 
He was found to have a Giant D2 diverticulum -Lemmels 
syndrome with dilated CBD (2cm) and choledocholithiasis on 
CECT Scan. He was optimized by drainage of collection with 
image guided percutaneous insertion of drain, followed by 
ERCP with sphincterotomy and stenting. He was thereafter 
subjected to interval laparoscopic cholecystectomy with 
choledocho-duodenostomy six weeks hence. There were 15 
patients with Type II perforation (7 at fundus) all of whom 
were diagnosed preoperatively. 12 patients had Tokyo Grade II 
acute cholecystitis of which 6 had presence of pericholecystic 
bilious collection with raised WBC count. They were treated 
with USG guided transhepatic percutaneous cholecystostomy. 
Percutaneous drainage was also done in 6 patients with 
collection. Following optimization, they were subjected 
to interval cholecystectomy after 6 weeks. 2 patients were 
found to have associated choledocholithiasis. They were 
subjected to ERCP with sphincterotomy, clearance of CBD 
and stenting and interval cholecystectomy after 6 weeks. 3 
patients were preoperatively suspected to have malignancy 
along with perforation on imaging, the diagnosis of which was 
confirmed on image guided biopsy. 2 of these patients were 
subjected to extended cholecystectomy with administration 

of adjuvant chemotherapy. They are on regular follow up 17 
&12 months post -surgery. 1 patient was detected to have 
distant metastasis. He was started on chemotherapy with 
palliative intent and died 3.5 months later. All the 12 patients 
with Type II perforation presenting with acute cholecystitis 
were subjected to laparoscopic cholecystectomy, however 
in 3 patients (25%) there was need for conversion to open, 
with one patient being subjected to laparoscopic subtotal 
cholecystectomy. 2 patients of malignancy were subjected to 
open extended cholecystectomy. There were 8 patients with 
Type III perforation (5 at fundus). However, 7 of these were 
detected to have perforation at the time of surgery. Only in 
one patient, CECT Scan revealed perforation preoperatively. 
In the other 7 CECT Scan showed dense adhesions suggestive 
of acute on chronic cholecystitis. 5 patients underwent 
laparoscopic cholecystectomy with stapled resection of 
duodenal sleeve. The other three patients, underwent 
laparoscopic cholecystectomy converted to open, with 
cholecystectomy and segmental transverse colectomy. 
The histopathology of all the three patients was xantho-
granulomatous cholecystitis.

Discussion

Gall Bladder perforation is an uncommon complication 
with incidence rate of 2% in patients with gallbladder 
diseases and 30% with acute cholecystitis [1]. In the present 
study the incidence was 8.3% of GB diseases, which compares 
with the available literature evidence [1,3]. It is a paradox 
that GB perforation commonly occurs in patients with acute 
cholecystitis a pathology commonly seen in females, but GB 
perforation is predominantly seen in males. This fact has been 
corroborated by various studies, with male predominance 
seen in present study too (70.83%) [3-5]. The most common 
implicated site of GB perforation is its fundus, it being most 
prone to ischemia [3,6]. In the present study 54.16% (13 
patients) were found to have perforation located at the 
fundus. Factors like gallstones diabetes mellitus, prolonged 
use of steroid, malignancy, cirrhosis, immunosuppressive 
state, atherosclerosis and hypertension are known risk 
factors for GB perforation [1-3,7-10]. In the present study 
33.33% (8 patients) had hypertension, 20.8 % (5 patients) 
diabetes and 12.5 % (3 patients) had Ca Gall Bladder.

GB perforation is classified as per Andersons 
Modification of original Neimeiers classification into four 
types as shown in Table I [11,12]. GB perforation commonly 
occurs as a sequalae of GB obstruction which leads to 
increased intraluminal cholecystic pressure, ischaemia, 
necrosis leading to perforation [13]. This may lead to either 
generalised biliary peritonitis (type-1 perforation or localised 
biliary peritonitis (type- II perforation). Occasionally the 
perforation site may form a fistulous tract and communicate 
with either adjacent structures (type-III perforation) or with 
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biliary tree (type IV perforation). The distribution of type of 
perforations in patients in the present study is as shown in 
Table I. Type II perforation is commonly encountered. The 

finding of 62.5 % (15 patients) having Type II perforation in 
the present study is in accordance with other studies in the 
literature [14-16].

Type of Perforation Description Nos of Patients
TYPE I Acute free perforation, where the perforation is into the peritoneal cavity 

without any protective adhesions
1

TYPE II Sub-acute perforation, where the perforation is walled off by adhesions 
from the peritoneal cavity with a surrounding abscess

15

TYPE III Chronic perforation, where there is fistulous communication between the 
gallbladder and the bowel

8

TYPE IV Chronic perforation, where there is fistulous communication between the 
gallbladder and the biliary tree

0

Table 1: Distribution of Patients with Gall Bladder Perforation as Per Anderson’s modification of original Niemeier’s classification.

The clinical features of GB perforation are vague and 
not specific. They usually present with pain in right upper 
quadrant pain, fever, and jaundice [2]. The summary of the 
presenting clinical features of patients in our study is given 
in Table II. Presence of fever, tachycardia with leucocytosis, 
altered liver function test raises the suspicion of perforation. 
Patients with free perforation (Type I) may have a rapid 
clinical deterioration and present in septic shock as our one 
patient of Type I did. Laboratory investigations including 
Leucocytosis (seen in 13 patients in the present study), 

alteration in LFT (seen in 7 patients in the present study) do 
not confirm the diagnosis, though they help in corroborating 
the clinical suspicion [7]. In this context appropriate imaging 
plays a pivotal role in confirming the diagnosis and in guiding 
the treatment. Plain X ray abdomen does not contribute much 
in diagnosis except for in Type III perforation wherein serial 
X-rays may reveal change in the position of gall stones within 
the intestinal lumen (Tumbling sign) causing transient 
Intestinal Obstruction [3,17]. 

Acute 
Cholecystitis

Xantho-Granulomatous 
Cholecystitis

Choledocholithiasis GB Cancer Lemmels 
Syndrome

TYPE 1 1
TYPE II 12 2 3
TYPE III 5 3 1 1

Table 2: Clinical Presentation of Patients with Gall Bladder Perforation.

Ultrasonography of the abdomen remains not only the 
first investigation but also the most common and preferred 
investigation to be performed for detecting gall bladder 
perforation. In the present study too, it was performed in 
all patients. However, the reported rate of detection of GB 
perforation is only 70%, with inability to visualize the site 
of perforation in some cases [18,19]. The most specific 
USG findings suggestive of Gall Bladder perforation is the 
“Sonographic Hole Sign” [20]. The other findings suggestive 
of GB perforation are detection of gallstones outside of the 
gall bladder, intraperitoneal free fluid in patients (Type I 
perforation), Gangrenous cholecystitis with micro abscess and 
haemorrhage within GB wall along with collection adjacent 
to GB and bulging and layering of the gallbladder wall, and 
rarely hepatic abscess in case of perforation of the medial 
wall of gall bladder within the hepatic parenchyma [3,21-

23]. In the present study only in 33.33% (8 patients) could 
USG detect GB Perforation; however, it did reveal presence 
of pericholecystic fluid in 54.16% (13 patients) raising the 
suspicion of GB perforation. CECT Scan is the investigation of 
choice to confirm the diagnosis of GB perforation, owing to 
its high accuracy rate [24].  Its sensitivity is 69.2%, compared 
to 38.5% of USG of the abdomen [19]. Findings suggestive 
of perforation on CECT scan includes presence of defect 
in the wall of GB, extraluminal gall stones, pericholecystic 
or intraperitoneal free fluid and presence of gas within 
GB wall [24-26]. Besides these, extra GB findings such as 
inflammation of the duodenum and hepatic flexure of the 
colon also confirms the clinical suspicion of GB perforation. 
In our study CECT scan had confirmed the diagnosis of GB 
perforation in 66.66% (16 patients), malignancy in 12.5% (3 
patients) and dense adhesions in 29.1% (7 patients).

https://medwinpublishers.com/GHIJ/
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Type I perforation (Acute free perforation) calls for 
an emergent surgical intervention the access being either 
laparoscopic or open depending on the expertise available. It 
is associated with a high conversion rate from laparoscopic 
to open with the reported incidence being as high as 75% 
[27]. Besides when the critical view of safety cannot be 
achieved, a subtotal cholecystectomy is recommended 
ensuring prevention of iatrogenic bile duct injury [28]. There 
is an emerging consensus to treat these patients, if possible, 
initially with image guided insertion of percutaneous 
drainage to drain the collection, optimizing the patient 
and then subject the patients to cholecystectomy after 3 -4 
weeks [29]. This approach, especially in patients with co-
morbidities and or associated pathology leads to improved 
outcome and decrease in mortality [30]. In our study too, 
we had one patient with type I perforation with Lemmels 
syndrome (Giant D2 diverticulum) with dilated CBD and 
choledocholithiasis. He was initially subjected to drainage 
of collection with image guided percutaneous insertion of 
drain, followed by ERCP with sphincterotomy and stenting. 
He was thereafter subjected to interval laparoscopic 
cholecystectomy and choledocho-duodenostomy.

The optimal management of Type II gallbladder 
perforation has yet to be defined. The treatment options 
include image guided percutaneous catheter drainage 
of the gallbladder followed by interval cholecystectomy; 
emergency cholecystectomy with local lavage; and at times 
only percutaneous catheter drainage of the gallbladder 
and abscess with antibiotics. Study by Chang -Wei Ke and 
Shuo-Dong Wu has shown that compared to emergency 
cholecystectomy, percutaneous catheter drainage of the 
gallbladder followed by interval cholecystectomy was 
associated with lower rate of need to convert to open 
cholecystectomy, lower intraoperative bleeding, shorter 
duration of postoperative abdominal drainage, shorter 
hospital stays after cholecystectomy, fewer admissions to the 
ICU and decreased post operative morbidity [31]. Abusedera 
et al have shown that only percutaneous catheter drainage is a 
safe and effective option when treating patients with localized 
disease, particularly in elderly with co-morbidities and who 
are not good surgical candidates [32]. They found that 70% 
of these patients did not have recurrent cholecystitis and did 
not require any further interventions after interval removal 
of the catheter. In our study 9 patients of Tokyo Grade II 
acute cholecystitis with perforation were treated with USG 
guided transhepatic percutaneous cholecystostomy and 
interval cholecystectomy. 6 of these patients had peri GB 
collection which was also drained percutaneously. 2 patients 
had associated CBD calculi for which they were subjected to 
ERCP Sphincterotomy with CBD clearance and stenting.

Gall bladder carcinoma presenting with perforation 
is rare. Perforation in these patients could be attributed 

to impairment of the blood supply induced by intramural 
thrombosis [33]. Oohashi et al have reported spontaneous 
gallbladder perforation in two patients of adeno-squamous 
carcinoma of gall bladder [34]. In our study there were 
three patients who on CECT Scan had features suggested 
of malignancy which was confirmed on biopsy done 
preoperatively. One of the patients had distant metastasis 
and wad treated with chemotherapy with palliative intent. 
The other 2 patients had contained perforation within the 
liver and Grade 1 ECOG status. They were subjected to 
open extended cholecystectomy and administered adjuvant 
chemotherapy. Both the patients are doing well and are on 
regular follow up 17 &12 months post -surgery. Performing 
laparoscopic cholecystectomy and obtaining a critical view 
of Calot’s safety triangle may be difficult in patients with 
Type II perforation presenting with acute cholecystitis. 
In such a situation conversion to open cholecystectomy or 
performing a subtotal cholecystectomy is recommended 
[35]. In our study 12 patients with Type II perforation 
presenting with acute cholecystitis were subjected to 
laparoscopic cholecystectomy, however in 3 patients (25%) 
there was need for conversion to open, with one patient 
being subjected to laparoscopic subtotal cholecystectomy. 
The reason to convert to open was inability to obtain Critical 
View of safety owing to adhesions. 

Type III GB perforation is observed commonly in patients 
with chronic cholecystitis [36]. If detected preoperatively, 
one can plan the surgery well. However, because of the 
chronic inflammation induced fibrosis, preoperative 
diagnosis of perforation is difficult [37]. Most of the Type III 
GB perforation are diagnosed intraoperatively [38]. In our 
study too, of the 8 patients with Type III, 7 were diagnosed 
intra-operatively. The postulated pathogenesis of cholecysto-
enteric fistula is an obstructing stone in the gallbladder neck 
or cystic duct causing ischemic necrosis and perforation of 
the gallbladder, forming a walled-off abscess. This abscess 
perforates in the adjacent bowel lumen leading to fistulous 
communication. As a result, apart from cholecystectomy, 
these patients often require additional surgical procedures 
to repair the fistula [39,40]. Duodenum due to its proximity 
is the most common site of cholecysto-enteric fistula [41]. In 
our study 5 patients of 8 (62.5%) had cholecysto-duodenal 
fistula. They underwent laparoscopic cholecystectomy 
with stapled resection of duodenal sleeve. The other three 
patients, had fistulous communication with transverse colon. 
They underwent laparoscopic cholecystectomy converted 
to open, with cholecystectomy and segmental transverse 
colectomy. All the three patients were diagnosed to have 
xantho-granulomatous cholecystitis on histopathology. The 
summary of treatment given to our patients is given in Table 
III. There was no mortality in our study. However, morbidity 
in form of wound infection was seen in 33.33.% (8) patients- 
1 with Grade I perforation, 5 in Grade II and 2 in Grade III 
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perforation. They were treated with antibiotics as per the 
sensitivity culture report. The average in hospital stay of 
all these patients’ post-surgery was 7 days with patients of 

Grade III perforation having extended stay for more than 5 
days owing to the suture line on the bowel.

Surgical Intervention Type I (n=1) Type II (n=5) Type III (n=8)
Interval lap chole

(+/- dismantling of fistula)
5 5

Interval lap converted to OC
(+/- dismantling of fistula)

3 2

Bail out- Lap subtotal chole 1
Interval OC   (+/- dismantling of fistula) 3 1

Extended cholecystectomy 2
Choledochoduodenostomy 1

Table 3: Treatment of Gall Bladder Perforation.

CECT Scan A: Grade I Perforatio.

CECT Scan B: Pelvic Collection.

https://medwinpublishers.com/GHIJ/
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CECT Scan: Grade II Perforation.

CECT Scan: Grade III Perforation.

https://medwinpublishers.com/GHIJ/
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Conclusion

Spontaneous, non-iatrogenic perforation of gall Bladder 
perforation is not uncommon. A timely CECT Scan helps in 
confirming a strong clinical suspicion of GB perforation. 
Image guided placement of percutaneous pigtail catheter 
and ERCP if necessary, helps to optimize the patient before 
subjecting the patient to definitive surgery with good post 
operative outcome.
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