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Case Report

Gallbladder cancer has a poor prognosis, especially in peritoneal carcinomatosis related to perforation of the gallbladder followed by 
bile spillage. Previously, curative-intent treatment was not considered in carcinomatosis from cancer of the biliary tract. A 72-year-old 
male was referred to the hospital with a perforated gallbladder cancer. Intraoperatively, the tumor was confined to the gallbladder and 
liver. We presented a case of intention-to-curative resection of perforated gallbladder cancer followed by intraoperative hyperthermic 
intraperitoneal chemotherapy.
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INTRODUCTION

With the active application of laparoscopic cholecystectomy 
for benign gallbladder diseases, gallbladder cancer incidence 
has increased. However, most cases are found in an advanced 
stage at the time of diagnosis. As a result, gallbladder cancer 
has a dismal prognosis with a 5-year overall survival rate of 
5%–17% [1] especially, perforation or bile spillage can be relat-
ed to peritoneal carcinomatosis and a poor prognosis [2]. 

Cytoreductive surgery with hyperthermic intraperitoneal 

chemotherapy (HIPEC) has been proposed as a potential op-
tion to treat peritoneal surface disease [3,4]. However, only a 
few peritoneal carcinomatosis cases of biliary tract origin were 
reported to be treated by this surgical option [5-8]. Consider-
ing that perforated gallbladder cancer is associated with a poor 
prognosis, only palliative treatment may be provided for those 
patients.

Herein, we presented a case that was successfully treated by 
intention-to-curative resection of perforated gallbladder cancer 
followed by intraoperative HIPEC. 

CASE

Case presentation
In April 2020, a 72-year-old male patient was admitted for a 

known perforated gallbladder cancer. It was found during the 
evaluation of abdominal pain in the primary health care clinic, 
where endoscopic retrograde biliary drainage insertion was 
done due to obstructive jaundice. He had a history of hyper-
tension and dyslipidemia. He had no known family history of 
malignancy. He does not smoke nor excessively drink alcohol. 
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Physical examination showed abdominal discomfort and ten-
derness, and his abdominal pain was rated as 6/10 on the visual 
analogue scale. 

Laboratory results revealed the following: aspartate trans-
aminase, 24 U/L; alanine transaminase, 21 U/L; total biliru-
bin, 0.8 mg/dL; gamma glutamyl transferase, 99 U/L; alkaline 
phosphatase, 113 U/L; serum C-reactive protein, 286.6 mg/L; 
carcinoembryonic antigen, 1.55 ng/mL; and cancer antigen 19-
9, 20.1 U/mL.

Abdomen-pelvic computerized tomography (Fig. 1A, 1B), 
and positron emission tomography-computed tomography 
(Fig. 1C) showed a gallbladder cancer extended to common bile 
duct with peritoneal involvements due to gallbladder perfora-
tion. Magnetic resonance imaging showed irregular papillary 
lesions of variable size along the inner wall of the distended 
gallbladder, and endoscopic retrograde cholangiopancreatogra-
phy (ERCP) showed amorphous filling defects in the common 
bile duct and mucin-producing tumor. ERCP biopsy revealed 

Fig. 1. Preoperative findings. Computed tomography (CT) scan shows a distended gallbladder (GB) with multiple polypoid lesions and irregular GB 
wall thickening (white arrows, A). Note pericholecystic tumor extension due to perforation of the GB (white star, B). Positron emission tomography-
computed tomography shows heterogeneous hypermetabolic lesion along GB wall (white arrows) and in the distal portion of the common bile duct 
(white thick arrow, C). 
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Fig. 2. Intra-operation findings. Localized peritoneal seeding was noted around GB and omentum (A). Omentum covering the perforated portion of the 
GB, adherent to colon and duodenum (B). Pylorus preserving pancreaticoduodenectomy (PPPD) was performed with right hemicolectomy to remove 
the minimal peritoneal seeding around GB. Dotted circle indicates surgical field after PPPD (C). Surgical field after curative intent PPPD (white arrow, 
aberrant right hepatic artery from superior mesenteric artery) (D). Operation room view for intraoperative HIPEC with mitomycin-C (E). Indwelling two-
way catheter for continuous circulation of chemotherapeutic agent with temporary closure of the abdominal wound (F). Om, omentum; GB, gallbladder; 
C, colon; D, duodenum; PV, portal vein; SMV, superior mesenteric vein; IVC, inferior vena cava; BD, bile duct; P, pancreas; HIPEC, hyperthermic 
intraperitoneal chemotherapy.
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intraductal papillary neoplasms of the bile duct (IPNB) with 
associated invasive carcinoma. 

Operative finding 
The patient underwent diagnostic laparoscopy on May 12th, 

2020. No definitely disseminated intraperitoneal seeding was 
noted. Subsequent open conversion was performed for active 
exploratory laparotomy. After careful exploration, potential 
peritoneal seeding was thought to be limited around perfo-
rated gallbladder and liver due to omental adhesion (Fig. 2A, 
2B). Therefore, curative intent pylorus preserving pancreati-
coduodenectomy with additional right hemicolectomy (Fig. 
2C, 2D) was done, followed by HIPEC with mitomycin-C was 
performed (Fig. 2E, 2F). HIPEC lasted for one hour and 40 
minutes, and the appropriate amount was calculated using the 
body surface area (BSA) of the patient. The initial dose was 
BSA (m2) multiplied by 17.5, and the additional dose was multi-
plied by 8.8. After the initial dose was given, an additional dose 
was injected twice every 30 minutes.

Postoperative course
Overall, the recovery of the patient was smooth. The postop-

erative pancreatic fistula (POPF) was noted on postoperative 
day three, but it spontaneously disappeared without specific 
medical management (biochemical leak). The patient resumed 
an oral diet on postoperative day five. Postoperative neutrope-
nia was noted on postoperative day 13. The absolute neutrophil 
count increased after a single subcutaneous injection of 50 μg 
grasin prefilled syringe injection (filgrastim) (Fig. 3). On post-
operative day 18, the patient was discharged. 

Pathological examination 
Gross findings for the specimen included a diffuse papillary 

growth on the gallbladder and cystic duct mucosa, which mea-
sured 12.0 cm × 8.0 cm. Gallbladder cancer arising from intra-
ductal papillary neoplasm of the bile duct was reported to in-
vade the perimuscular connective tissue on the peritoneal side, 
without involvement of the serosa (pT2a), and also invaded the 
gallbladder and common bile duct. Given that the tumor did 
not involve serosa, it had spread along the mucosa and origi-
nated from papillary growth that extended to the cystic duct. 

All resection margins were negative for carcinoma cells. Total 
retrieved lymph nodes were 28 without any positive nodes (Fig. 
4).

Follow-up
The patient completed six cycles of gemcitabine, cisplatin 

and abraxane as postoperative adjuvant chemotherapy. He was 
still alive one year following surgery, without any evidence of 
tumor recurrence.

DISCUSSION

IPNB characterized by dilated bile ducts that are filled with 
pre-invasive papillary or villous biliary neoplasm, are regard-
ed as premalignant lesions to progress to invasive carcinoma 
(IPNB associated with an invasive carcinoma). There are sev-
eral studies showing histopathological similarity to pancre-
atic intraductal papillary mucinous neoplasm (IPMN) [9,10]. 
Moreover, long-term survival of IPMN associated with an in-
vasive carcinoma was found to be higher than that of resected 
pancreatic ductal adenocarcinoma [11,12]. In fact, it is rare to 
investigate the long-term surgical outcome of IPNB. Recently, 

Fig. 4. Surgical specimen. En-block resec tion 
was performed for perforated GB cancer 
(white arrows, sealed up perforation site) (A). 
Individual surgical specimens were outlined. 
Thin white line, resected colon area; thick 
white line, surgical specimen of PPPD; white 
dotted line, omentum (B). BD, bile duct; 
T, tumor; GB, gallbladder; C, colon; Cprox, 
proximal colon; D, duodenum; P, pancreas; 
Om, omentum. 
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Fig. 3. Change of absolute neutrophil count after surgery. ANC was 
improved after injecting G-CSF on POD #14 (thick white arrow). ANC, 
absolute neutrophil count; G-CSF, granulocyte-colony stimulating 
factor; POD, postoperative day.
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Bennett et al. [13] reported that the 5‐year overall survival and 
disease-free survival for this series were 51% and 57%, respec-
tively. This result was similar to previously reported long-term 
oncologic outcome [9], suggesting that IPNB may have better 
prognosis when compared with typical adenocarcinoma of bil-
iary tract as shown in IPMN counterpart.

In general, the prognosis of advanced stage of gallbladder 
cancer is dismal, but some specific patients group seems to 
benefit from multidisciplinary aggressive surgical treatment 
[14,15]. In addition, long-term survival in radically resected 
patients with limited carcinomatosis of gallbladder cancer was 
reported [16]. Until now, cytoreductive surgery followed by 
HIPEC was used in only a few cases of carcinomatosis from 
biliary tract cancer [5,6]. Randle et al. [17] reported five cases 
of gallbladder adenocarcinoma who underwent cytoreductive 
surgery followed by HIPEC. Major morbidity was noted to be 
17% and no mortality was found. The median survival time 
was 22.4 months and the 3-year overall survival rate was 30%, 
suggesting a potential survival benefit in dismal clinical situa-
tion.

In this case, there were several reasons for authors to perform 
curative intent radical cholecystectomy followed by HIPEC. 
First, under diagnostic laparoscopy, the extent of peritone-
al seeding appeared to be minimal and well-localization by 
omental wrapping. According to histological findings, the 
peritoneal tissue was found free of carcinoma. However, po-
tential seeding was highly suspected due to omental adhesion 
and gallbladder perforation noted on preoperative images and 
intraoperative findings. 

Second, tumor biology of IPNB with associated invasive 
carcinoma was expected to be considerably superior than that 
of known gallbladder adenocarcinoma. Lastly, the general 
condition of the patient was good enough to endure the long-
time aggressive surgical procedure, and his life expectancy was 
thought to be longer when considering his current age. Tumor 
within the mid bile duct was also noted on preoperative imag-
es, and local peritoneal seeding around perforated gallbladder 
was severely adherent to the right colon and mesentery, which 
was thought to be challenging to be separated. For margin-neg-
ative resection, pancreaticoduodenectomy and right hemicol-
ectomy were added for en-block resection, with the perforated 
gallbladder sealed up by the omentum remaining untouched. 
The gallbladder was considered to be free of liver invasion, and 
cholecystectomy was performed by peeling off the gallbladder 
plate instead of combine liver wedge resection. The effect of 
combined liver resection in radical cholecystectomy is still con-
troversial, but recent studies [18-20] have shown no difference 
in survival, and further studies are needed.

The patient experienced no other surgery-related complica-
tion but transient leukopenia, which was treated by granulo-
cyte-colony stimulating factor injection. Because the cancer 
had progressed to the peritoneum by perforation, the patient 
was given adjuvant chemotherapy to decrease postoperative re-

currence and enhance prognosis. The patient had no evidence 
of disease for more than a year following surgery, indicating 
that aggressive surgical intervention with curative purpose 
followed by HIPEC was safe and viable in a well-selected perfo-
rated gallbladder cancer patient. 

As far as the authors know, the present case was thought 
to be the first report in Korea about a curative intent surgi-
cal approach followed by HIPEC in a patient with perforated 
gallbladder cancer with a potential peritoneal seeding. Till 
now, there is no strong evidences regarding oncologic effect 
of HIPEC in gallbladder cancer with peritoneal seeding. It is 
unknown whether the current treatment is beneficial to the 
patient. In the near future, further experiences of HIPEC in 
gallbladder cancer with long-term follow up period should be 
mandatory to address the potential role of HIPEC in well-se-
lected gallbladder cancer.
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