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Abstract
Biliary tract cancers (BTCs) have limited response to systemic therapy and poor prognosis. Immunotherapy in BTCs has
been investigated in recent years. Here, we report a case of locally advanced, unresectable gallbladder adenocarcinoma
that progressed on chemotherapy. The patient was then treated with ipilimumab and nivolumab, which resulted in tumor
shrinkage and autoimmune hepatitis, but established technical resectability. He underwent complete resection through
extended right hepatectomy with en bloc cholecystectomy bile duct resection, hepatic and portal lymphadenectomy and Roux-
Y hepaticojejunostomy reconstruction. The final pathology revealed a pathologic complete response. The scope of operative
intervention after immunotherapy is still evolving for BTCs. Establishing resectability in tumors not susceptible to cytotoxic
agents but responding to immunotherapy not only facilitates curative intent resection but also enhances the importance of
infection prevention through operative stent-free long-term biliary decompression. Immunotherapy may also carry a unique
risk profile for post-operative morbidity potential as in this case with autoimmune hepatitis.

INTRODUCTION
Biliary tract cancers (BTCs), including cancers of gallbladder,
extrahepatic and intrahepatic biliary tracts, vary in their etiol-
ogy, pathophysiology and clinical presentation. Most patients
(>65%) present with advanced stage disease, and distant relapse
remains common after apparently complete resection [1, 2].
Systemic cytotoxic therapy represents the first line of treatment
for unresectable disease, but the response rate is less than
25% [3]. Ongoing trials are exploring novel targeted therapies
and immunotherapy, although actionable mutations such as
FGFR fusions and IDH mutations are identified in only few
BTCs [4].

With continued improvements in systemic therapy, goals,
indications and timing of operative intervention in treat-
ment of BCTs are expected to change. We present a case of
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locally advanced gallbladder carcinoma in which operative
options and challenges were determined by the response to
immunotherapy.

CASE REPORT
A 59-year-old male presented with abdominal pain for several
months. Computed tomography (CT) showed a 9.3-cm gallblad-
der mass with direct extension into the right and left hepatic
lobes (Fig. 1A), porta hepatis and mesenteric fat. Biopsy estab-
lished a poorly differentiated adenocarcinoma of gallbladder ori-
gin. Biliary obstruction at the level of the common and cystic duct
junction was managed with internal biliary stenting. The process
presented as cT3N1M0, locally advanced, and not completely
resectable gallbladder adenocarcinoma; serum CA 19–9 level was
2666 U/ml (normal up to 35 U/ml).

https://academic.oup.com/
https://doi.org/10.1093/jscr/rjab414
https://creativecommons.org/licenses/by/4.0/


2 V. Satyananda et al.

Figure 1: (A) CT scan of the abdomen showing the thickened gallbladder as

well as a mass involving hilar hepatic parenchyma; (B) treatment response after

immunotherapy.

The patient received systemic chemotherapy with gemc-
itabine and cisplatin. After more than 2 months, he developed
grade 3 neuropathy and experienced several episodes of cholan-
gitis with liver abscess and bacteremia requiring multiple stent
exchanges, and systemic therapy was discontinued. He then
received trial-based immune check point inhibition with ipil-
imumab and nivolumab. There was good radiological (Fig. 1B)
and tumor marker response (CA 19–9 7.05 U/ml). Immunotherapy
had to be stopped after 10 months due to grade 3 autoimmune
hepatitis. He was treated with oral steroids and immunosup-
pression with mycophenolate mofetil, resulting in the normal-
ization of liver function tests. A R0 resection was now deemed
a possibility, with a goal of best tumor control and long-term
biliary decompression. He underwent right portal vein emboliza-
tion after which his left lobe future liver remnant grew from
28 to 45% at a kinetic growth rate of 5.6% per week (Fig. 2).
He underwent extended right hepatectomy with radical chole-
cystectomy, portal and hepatic artery lymph node dissection,
and Roux-Y hepaticojejunostomy biliary reconstruction (Fig. 3).
Pathology examination revealed a 6.5-cm gallbladder and hep-
atic tissue mass with xanthogranulomatous inflammation and
nodular fibrosis, without residual viable tumor, margins free
of carcinoma and 0/17 lymph nodes involved, consistent with
an ypT0N0M0 gallbladder cancer, R0 resection. After an initial
postoperative surgical site infection, he has now fully recovered
and is disease-free at 10-month follow-up.

DISCUSSION
Survival statistics from systemic therapy for gallbladder cancer
remain poor; in the ABC-02 trial, doublet therapy of gemcitabine
+ cisplatin led to a median overall survival of 11.7 months, with
radiologic responses only at 26% [3]. Our patient with locally
advanced disease had minimal response to this chemotherapy.

Figure 2: CT scan image of the liver: (A) small left lobe prior to portal vein

embolization; (B) left lobe hypertrophy after right portal vein embolization.

Immunotherapy has become a novel cornerstone treatment for
several solid tumors including those that are deficient in mis-
match repair (dMMR), microsatellite instability (MSI) and high
mutational burden [5]. While its role in BTCs is not yet clearly
established [6], it has been explored in some phase 2 and 3 trials
[7]. There are several ongoing trails employing immunother-
apy with PD-1 and PD-L1 inhibitors or CTLA4 agents, alone or
with cytotoxic therapy, or other targeted molecular therapies [8].
Response rates around 40% have been found in patients with MSI
tumors [9]. A complete response of BTCs after pembrolizumab
alone has been occasionally reported [10]. However, >97% of
BTCs are microsatellite stable, and the durability of clinical
responses from checkpoint inhibitors remains unclear. Thus, the
indications for such agents remain investigational except in MSI-
high/dMMR tumors.

Immunotherapy is also not without complications as
observed here. Check point inhibitor-related hepatotoxicity has
been reported in up to 16% depending on the class of drugs
(CTLA4 > PD/ PD-L1 inhibitors), combination versus monother-
apy and dosage [11]. The treatment involves discontinuing the
immunotherapy, corticosteroids and immunosuppression [12].
In our patient, hepatotoxicity raised concerns over limited
hypertrophy potential and increased risk for postoperative
hepatic failure. However, after restoration of normal synthetic
liver function, there was no problem with subsequent liver
hypertrophy and post-operative regeneration.

The role of resection in patients on immunotherapy is
evolving. Aside for curative-intent tumor resection, an important
indication rests with resolving biliary tract obstruction and the
considerable stent-related infectious morbidity [13, 14]. A meta-
analysis found that in patients undergoing pancreatoduodenec-
tomy, pre-operative biliary drainage significantly associated
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Figure 3: Intra-operative images: (A) omentum covering the mass in gallbladder

fossa; (B) gallbladder mass (black arrow) involving the right-sided hilar structures;

(C) right-sided portal structures mobilized (in the forceps); (D) after resection of

the mass, left portal vein (blue arrow) and left hepatic artery (white arrow) are

demonstrated. Instrument in left hepatic duct; (E) completed hepaticojejunos-

tomy; (F) final specimen.

with bacterobilia (86 vs. 25%) and a significantly higher rate
of surgical site infections (RR 2.84, P < 0.001) [15]. As in our
patient with multiple cholangitides requiring inpatient care
and stent exchanges, biliary obstruction is a source of long-
term morbidity in patients with BTCs for which biliary-enteric
anastomosis can be a durable solution. Even in our patient with
a complete pathologic response, the operation performed still
appears appropriate, given this aspect of controlling long-term
biliary infectious morbidity.

This case may serve as an illustration of future role of sur-
geons in the era of immunotherapy, where indications for oper-
ative interventions, resectability and other patient benefits may
be all affected differently by the therapeutic response from
newer agents. Several challenges still remain. Currently, the
only FDA approval for the use of immunotherapy is for dMM-
R/MSI tumors that constitute less than 2% of all BTCs. Predic-
tors on efficacy and durability of responses to immunotherapy
are still lacking. Nevertheless, we expect an emerging role of
immunotherapy in a pre-operative setting for locally advanced
or borderline resectable BTCs. Operative procedures will quite
possibly be selected more often for responding disease, and per-
haps at times with a specific indication for biliary tract infection
prevention management. Such combined immunotherapy and
operative treatment can hopefully establish improved survival
and quality of life outcomes for patients with BTCs in the future.
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