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Gallbladder perforation following peroral
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Abstract
Peroral cholangioscopy-guided lithotripsy is highly effective in clearing diffi-
cult bile duct stones. It can cause adverse events, such as cholangitis and
pancreatitis; however, gallbladder perforation is extremely rare. Herein, we
describe the case of a 77-year-old woman who developed gallbladder perfo-
ration following peroral cholangioscopy -guided lithotripsy. She was referred
to our hospital to treat multiple large bile duct stones. She underwent peroral
cholangioscopy-guided lithotripsy because of conventional lithotripsy failure.
After a cholangioscope was advanced into the bile duct, saline irrigation
was used for visualization. Electronic hydraulic lithotripsy was performed,
but it took time for fragmentation because the calculus was hard. The 2-h
endoscopic procedure did not completely remove the stone, and treatment
was discontinued after placing a biliary plastic stent and nasobiliary tube.
After the endoscopic procedure, she started experiencing right hypochon-
drial pain, which worsened the next day. Computed tomography showed a
gallbladder wall defect in the gallbladder fundus with pericholecystic fluid.
She was diagnosed with gallbladder perforation and underwent emergency
surgery. A perforation site was found at the gallbladder fundus. Open chole-
cystectomy, choledochotomy, and extraction of residual bile duct stones were
performed.The patient was discharged 9 days post-surgery without any com-
plications. The saline irrigation used for visualization may have caused a
surge in intra-gallbladder pressure, resulting in gallbladder perforation.There-
fore, endoscopists may need to conserve irrigation water during peroral
cholangioscopy-guided lithotripsy.
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INTRODUCTION

Peroral cholangioscopy (POCS)-guided lithotripsy is
highly effective in clearing difficult bile duct stones.1–5

Several adverse events (AEs) of POCS-guided
lithotripsy have been reported, including cholangitis
and pancreatitis.2–5 Gallbladder perforation is a rare but
life-threatening complication of acute cholecystitis with
a reported mortality rate of 12.5%.6 Gallbladder perfo-
ration following POCS-guided lithotripsy has not been
reported thus far.Here,we present a case of gallbladder
perforation following POCS-guided lithotripsy.

CASE REPORT

A 77-year-old Japanese woman with hypertension and
a history of appendectomy presented to a hospital
with nausea and epigastric pain. Abdominal com-
puted tomography (CT) showed multiple common
bile duct stones (CBDSs), and she was diagnosed
with acute cholangitis. She underwent endoscopic ret-
rograde cholangiopancreatography (ERCP); however,
biliary cannulation was unsuccessful. Therefore, the
patient was referred to our hospital.

Abdominal CT at our hospital showed multiple CBDSs
up to 20 mm in diameter and a gallstone up to 18
mm in diameter, with no cholecystitis (Figure 1). At our
hospital, ERCP was performed, and biliary cannulation
was successful.A cholangiogram showed multiple large

CBDSs. Subsequently, endoscopic sphincterotomy and
biliary drainage were performed using plastic stents. On
day 10 of admission, the patient was discharged without
AEs. One month later, the patient was readmitted to our
hospital for CBDSs removal.

Endoscopic papillary large-balloon dilatation was
performed using a 12–14-mm balloon catheter;mechan-
ical lithotripsy was also performed. However, CBDSs
removal was unsuccessful. Therefore, we performed
electrohydraulic lithotripsy with POCS guidance. A duo-
denoscope was advanced into the second part of the
duodenum under conscious sedation.A cholangioscope
(SpyGlass; Boston Scientific, Marlborough, MA, USA)
was advanced over the guidewire through the working
channel of the duodenoscope. An irrigation pump and
tubing were used for saline irrigation, and the flow rate
was controlled using a foot switch. The irrigation volume
was set at 100 ml/min (20%). Stone fragmentation with
electrohydraulic lithotripsy and stone removal using a
basket catheter were alternated. The CBDSs were mul-
tiple, hard, and large; therefore, a long-term endoscopic
procedure was needed. After 2 h, fragmentation of the
gross stone was successful,but complete stone removal
was not achieved. An endoscopic nasal biliary drainage
tube and a biliary plastic stent were placed, and this
endoscopic procedure was discontinued (Figure 2). A
total of 1000 ml of saline was used for irrigation.

The patient complained of abdominal pain immedi-
ately after the endoscopic procedure. Physical exami-
nation revealed tenderness in the right hypochondrium,

F IGURE 1 Abdominal computed tomography showing (a) a gallstone measuring 18 mm in diameter and (b) multiple common bile duct
stones measuring up to 20 mm in diameter.
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F IGURE 2 Peroral cholangioscopy-guided lithotripsy: (a) peroral cholangioscopic findings showing a huge biliary stone; (b)
Cholangiography after placement of a plastic stent and nasal biliary tube showing a fragmented fine residual stone in the common bile duct.

F IGURE 3 Findings of computed tomography performed after peroral cholangioscopy-guided lithotripsy; (a) Plain CT images taken
immediately after peroral cholangioscopy-guided lithotripsy showing leakage of contrast agent into the subserous space of the gallbladder wall
(white arrow) and marked edematous thickening of the gallbladder wall; (b,c) Contrast computed tomography images taken the day after peroral
cholangioscopy-guided lithotripsy showing a gallbladder wall defect (white arrowhead) in the gallbladder fundus with pericholecystic fluid.

without rebound tenderness or muscular guarding.
Immediately after the endoscopic procedure, abdom-
inal plain CT showed leakage of contrast agent into
the subserous space of the gallbladder wall and
marked edematous thickening of the gallbladder wall
(Figure 3a). After the endoscopic procedure, her symp-
toms temporarily lessened, but worsened the next

morning. Physical examination revealed that she devel-
oped rebound tenderness and muscular guarding of the
right hypochondrium.Peripheral blood analysis revealed
a white blood cell count of 7500 cells/µl, total biliru-
bin level of 1.9 mg/dl, aspartate aminotransferase
level of 78 IU/L, and C-reactive protein level of 8.09
mg/dl. Contrast CT revealed a gallbladder wall defect
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F IGURE 4 Surgical specimen and pathological findings: (a) the perforation site (1.0 × 1.0 cm) of the gallbladder fundus (white arrow); (b)
the surgical specimen showing the perforation site at the gallbladder fundus (white arrow); (c) microscopic findings showing abscess formation
around the perforation site (H&E staining,× 4); (d) microscopic findings showing neutrophil infiltration around the perforation site (H&E staining,
× 20).

in the gallbladder fundus with pericholecystic fluid
(Figure 3b,c).

The patient was diagnosed with gallbladder perfora-
tion and underwent emergency open surgery. Intraop-
eratively, a perforation site (1.0 × 1.0 cm) was found
at the gallbladder fundus with bile leakage in the
space between the gallbladder and liver (Figure 4a).
Open cholecystectomy, choledochotomy, and extraction
of residual CBDSs were performed. The surgical spec-
imen showed that the perforation site was the fundus
of the gallbladder (Figure 4b). Pathological findings
revealed neutrophil infiltration and abscess formation
around the perforation site (Figure 4c,d) and chronic
cholecystitis, such as fibrosis and lymphocytic infiltra-
tion, at the other gallbladder wall, with no evidence of
malignancy. The patient was discharged 9 days after
surgery without complications. Three months later, she
underwent ERCP to confirm the absence of residual
CBDS and for the removal of the biliary plastic stent.

DISCUSSION

In the present case, the patient developed gallbladder
perforation after undergoing POCS-guided lithotripsy
for multiple large, hard CBDSs. Emergency surgery

was performed, and the patient recovered without
postoperative complications.

Endoscopic stone extraction is the standard treat-
ment for CBDSs.1 Many cases are successfully man-
aged with biliary sphincterotomy and stone extraction
using a balloon or a basket catheter. However, diffi-
cult bile duct stones, which are large, multiple, and
associated with anatomical factors, are challenging
to remove using conventional techniques. Therefore,
multiple procedures and additional interventional tech-
niques may be required. POCS-guided lithotripsy has
recently become available and is reportedly effec-
tive in clearing difficult bile duct stones.1–4 Conversely,
it has the potential for AEs with an incidence rate
of 2%–22%.2–5 Cholangitis is the most common AE,
followed by pancreatitis. However, gallbladder perfora-
tion following POCS-guided lithotripsy has not been
reported thus far. To our knowledge, this is the first
report of gallbladder perforation following POCS-guided
lithotripsy.

Gallbladder perforation is a rare but potentially fatal
disease observed in patients with cholecystitis.5 The
perforation site was the gallbladder fundus in approx-
imately 60% of the cases. Because the fundus is the
most distal part of the gallbladder, its blood supply
is compromised. Gallbladder distension can lead to
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a decreased venous and lymphatic return, leading to
ischemia and necrosis of the gallbladder wall, result-
ing in gallbladder perforation. Gallbladder perforation
commonly results from persistent cystic duct obstruction
by an impacted stone. Additionally, infections, malignan-
cies, trauma, drugs (e.g., corticosteroids), and systemic
diseases such as diabetes mellitus and atherosclerotic
heart disease are predisposing factors.7

POCS is an extremely rare cause of gallbladder
perforation, with only one case reported. Chang et al.
reported a case wherein gallbladder perforation devel-
oped after POCS-guided biopsy for biliary strictures;
they speculated that irrigation water for cholangioscopy
accumulated in the gallbladder instead of the bile
duct, causing gallbladder rupture.8 In POCS-guided
lithotripsy, irrigation of the bile duct using saline is
mandatory for its visualization. Additionally, multiple,
large, and hard CBDSs require lengthy procedures for
their fragmentation and removal.

In the present case, because the gallbladder wall was
not physically irritated by electrohydraulic lithotripsy or
mechanical lithotripter, we assumed that the irrigation
water was the main cause of gallbladder perforation.
Thus, irrigation water used for the long procedure did not
flow out of the bile duct due to the CBDSs,which caused
inflow to the gallbladder and a surge in intra-gallbladder
pressure, resulting in gallbladder perforation. Therefore,
during POCS-guided lithotripsy,attention should be paid
to the amount and flow of irrigation water to avoid
prolonged use. However, the patient’s background and
the amount of irrigation water that predisposes to gall-
bladder perforation remain unclear; thus, further case
accumulation is needed.

In 1934, Niemeier classified free gallbladder perfora-
tions into three types: type I, chronic perforations with
fistulous communication between the gallbladder and
some other viscus; type II, subacute perforations where
the perforated gallbladder is surrounded by an abscess
walled off by adhesions from the general peritoneal cav-
ity; and type III, acute perforation of the gallbladder into
the free peritoneal cavity without protective adhesions.9

Emergency surgery is required to treat generalized
biliary peritonitis (type III). Cholecystoenteric fistulae
(type I) can be managed with urgent or scheduled
surgery, depending on the patient’s symptomatology.
However, the management of localized perforations
(type II) remains controversial. Open cholecystectomy
for Niemeier type II gallbladder perforation reduces the
need for further surgical procedures and postoperative
complications but increases the duration of hospital
stay.10 In the present case, because the patient’s symp-
toms worsened, emergency open surgery was deemed
appropriate.

Gallbladder perforation is an extremely rare AE of
POCS-guided lithotripsy, but it can be fatal. Endo-
scopists may need to conserve irrigation water during
POCS-guided lithotripsy to prevent gallbladder perfora-
tion following the procedure.
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