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Multidisciplinary collaboration in gallbladder carcinoma
treatment: A case report and literature review
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Abstract. Gallbladder carcinoma (GBC) is a rare and highly
aggressive disease. The diagnosis of this cancer is difficult
due to its occult onset. Hence, GBC is often detected late and
at an advanced stage. Although physicians and researchers are
continually working to improve the treatment for advanced-stage
disease, GBC is usually associated with short survival times.
The present study describes a case of GBC that was first diag-
nosed with accompanying cholecystolithiasis at the time of
cholecystectomy. Cancer relapse occurred 1.5 years after the
cholecystectomy. Multidisciplinary collaboration was involved
in the decision-making process for the treatment of this aggres-
sive recurrence, and the survival time was successfully extended
to 26 months. Importantly, high-grade intraepithelial neoplasia
and positive margins had previously been detected post-chole-
cystectomy at a different institution, but were ignored. Relapse
may have been preventable had the cancer been diagnosed when
it was initially observed. Taken together, these findings suggest
that multidisciplinary collaboration should be considered for the
management of advanced GBC, whereby patients will benefit
from improved survival times. Furthermore, it is recommended
that samples obtained from patients undergoing cholecystec-
tomy should more carefully analyzed for evidence of cancerous
or precancerous tissues.

Introduction
Gallbladder carcinoma (GBC) is rarely observed in Europe and

the United States; however, the incidence and mortality rates in
Asian countries, including China, Japan and Korea, are much
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higher (5.2/100,000, 4/100,000 and 5.6/100,000 individuals,
respectively) (1). The majority of patients with GBCs are
diagnosed at an advanced stage, which is due, in part, to the
aggressive nature of the tumor and its rapid progression. Once
the cancer has reached an advanced stage, curative surgical
resection can no longer be performed (2), leaving any GBC
patients with a poor prognosis; the median overall survival time
has been reported at only 8.2 months and the 1-year survival rate
for patients with stage IV disease is estimated at 1% (3.4).

The current diagnostic methods for GBC include medical
imaging and bile cytological analysis. Combination of the two
modalities has been shown to facilitate improved rates of diag-
nosis (5), but the accuracy and utility of each of these strategies
are limited by their reliance on a physician's subjective evalu-
ation and how the sampled tissue is handled prior to testing.
Thus, accurate and early diagnosis remains a significant
clinical challenge. Furthermore, GBC usually presents with an
occult onset, therefore malignancies are commonly detected
incidentally during cholecystectomy for benign diseases (6).
Neglecting to further pursue these incidental findings may lead
to an undiagnosed GBC, thus allowing the cancer to become
more advanced and life-threatening.

The treatment options for late-stage GBC treat-
ment include enrolling in a clinical trial, gemcitabine- or
fluoropyrimidine-based chemotherapy, and/or supportive care,
all of which provide only palliative relief for GBC patients (7).
The specific dose, length of treatment or combination regimens
of chemotherapy are not included in the National Comprehen-
sive Cancer Network (NCCN) guidelines (7). Furthermore, the
use of chemoradiation, targeted therapies, and immunotherapy
remain controversial. The optimal comprehensive treatment
for GBC patients has yet to be determined. The current study
presents a case of GBC that should have been detected at an
early stage at a different institution 2 years beforehand. The
advanced GBC was then managed by a multidisciplinary
collaboration, whereby the survival time of the patient was
extended to 26 months.

Case report

A 62-year-old male with a 1.5-year history of cholelithiasis
and cholecystectomy was admitted to the Cancer Centre of
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Figure 1. (A) Abdominal CT scan prior to exploratory laparotomy showing a mass (red arrow) located in the gallbladder area, with ill-defined boundaries,
indicating possible malignancy and visceral invasion. (B) Abdominal CT scan with contrast enhancement. CT, computed tomography.

Figure 2. (A) Hematoxylin and eosin (HE) staining of excised connective tissue from the gastrocolic ligament revealing metastatic invasive adenocarcinoma of
the gallbladder (magnification, x10). (B) HE staining showing intraepithelial neoplasia (IN) along the specimen margin and the neck of the gallbladder (mag-
nification, x4). (C and D) Pathological review (HE stain) of the paraffin slides following cholecystectomy demonstrating chronic cholecystitis and extensive IN

with an invasive growth pattern [magnification, (C) x10 and (D) x40].

Nanjing Drum Tower Hospital (Nanjing, Jiangsu, China) in
February 2011, due to a dull pain in the right upper quadrant
of the abdomen for the previous 30 days. Computed tomog-
raphy (CT) scan results (Fig. 1A and B) demonstrated a
mass located on the gallbladder and cancer invasion of the
surrounding tissues. Multiple abdominal and retroperitoneal
Ilymph node metastases, implantation metastases, and dila-
tion of the intrahepatic and extrahepatic bile ducts were also
detected. Laboratory testing indicated normal liver func-
tion; however, the blood levels of carcinoembryonic antigen
(CEA; 40.9 ng/ml; normal range, 0-10 mg/ml) and cancer
antigen 19-9 (CA19-9; 378 U/ml; normal range, 0-30 U/ml)
were elevated. An exploratory laparotomy was performed at
6 days after the CT scan, and a suspicious mass was resected
from the gastrocolic ligament. Hematoxylin and eosin (HE)
staining of excised connective tissue from the gastrocolic
ligament showed cells that were poorly differentiated, with a
loss of polarity, an increased nucleoplasm ratio and nuclear
fission and an incomplete glandular cavity with mucus, all of

which indicated metastatic invasive adenocarcinoma of the
gallbladder (Fig. 2A). The healthcare team decided that the
risk benefit profiles of any potential treatment options were
unacceptable in light of the late stage of the disease and the
mild clinical manifestation. Previously prepared HE-stained
paraffin-embedded sections (thickness, 5 ym) obtained from
a cholecystectomy performed at the Department of General
Surgery (Nanjing Drum Tower Hospital, Nanjing, Jiangsu,
China) 2 years previously were subjected to a histopathological
review, and chronic cholecystitis and extensive intraepithelial
neoplasia (IN) with an invasive growth pattern were observed
(Fig. 2B-D).

At a follow-up examination performed 3 months after the
laparotomy, the disease was found to have progressed. The
patient presented with a variety of disease-related symptoms,
including icteric sclera, xanthochromia, yellowish discoloration
of the urine, light-colored excrement and generalized pruritus.
Laboratory tests revealed markedly elevated levels of total
bilirubin (TBI; 255.8 gmol/l; normal range, 5-20.5 ymol/I)
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Figure 3. (A) MR imaging showing a mass (red arrow) located in the gallbladder area (T2) prior to the start of treatment. MR imaging and computed tomog-
raphy scans at (B) 8, (C) 64 and (D) 84 weeks post-treatment, showing a gradually shrinking mass (red arrows). (E) MRCP prior to chemotherapy revealing
dilation of the intrahepatic bile duct (red arrow). (F) MRCP demonstrating the intrahepatic bile duct (red arrow) decreasing in size 31 weeks after the start of

chemotherapy. MR, magnetic resonance; MRCP, MR cholangiopancreatography.

and direct bilirubin (DBI; 161.3 gmol/l; 1.7-6.8 ymol/l). More-
over, the blood levels of tumor markers CEA (87.5 ng/ml) and
CA19-9 (933.3 U/ml) were also increased. Examination by
magnetic resonance cholangiopancreatography indicated the
recurrence of GBC with invasion of the liver, its surrounding
peritoneum and the hilar area, as well as retroperitoneal
lymph node metastasis (Fig. 3A and E). The intrahepatic bile
duct was also observed to be dilated. Gene mutation analysis
was performed on the tumor cells to investigate the KRAS
proto-oncogene, GTPase (KRAS) gene, which is frequently
mutated in cholangiocarcinoma, and indicated that the gene
was the wild-type. Tumor-node-metastasis staging of the
tumor, according to the American Joint Committee on Cancer
(AJCC) grading system for gallbladder cancer (7th edition,
2010) (8), provided a classification of TAN2MI1.

The patient underwent multiple treatments of various
modalities, including percutaneous transhepatic cholangial
drainage (PTCD), chemotherapy, chemoradiation, targeted
therapy and immunotherapy. The strategy consisted of first
delivering 12 cycles of chemotherapy, each using a 2-week
schedule of gemcitabine (1 g via a peripherally inserted
central catheter (PICC) on day 1), oxaliplatin (50 mg via
PICC, on days 1 and 2), nimotuzumab (200 mg via PICC on
day 1), recombinant human interleukin-2 (IL-2; 500,000 units
via subcutaneous injection, twice a day on days 5-12) and
granulocyte-macrophage colony-stimulating factor (GM-CSF;
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Figure 4. Graph showing total bilirubin (TBI) and direct bilirubin (DBI)
levels, which decreased significantly after chemotherapy treatment.

75 pg via subcutaneous injection, twice a day on days 5-12).
The patient's levels of TBI, DBI and tumor markers were
found to have significantly decreased after 4 cycles of treat-
ment (Figs. 4 and 5). A partial response (PR) was achieved
at treatment weeks 8, 64 and 84 (Fig. 3B-F). Next, a 5-week
course of radiation therapy was given to the hepatic portal vein,
which consisted of delivering a total dose of 50 Gy in 25 frac-
tions. This radiotherapy was administered concurrently with
another chemotherapy strategy consisting of 5-fluorouracil
(1.25 g via continuous infusion over 120 h every week) and
nimotuzumab (200 mg every 2 weeks). The patient attained
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Figure 5. Graphs showing tumor marker levels. (A) The cancer antigen 19-9 (CA19-9) level returned to normal at 8 weeks post-chemotherapy treatment.
(B) The carcinoembronic antigen (CEA) level gradually decreased after the administration of chemotherapy.

a complete response (CR) after completion of the chemora-
diation regimen, when surgery was performed to restore the
biliary duct drainage by inserting a biliary stent. A sustaining
therapy regimen of compound tegafur tablets (324 mg, twice a
day, on days 1-14, every 21 days) was established with the aim
of assisting the patient in attaining longer-term maintenance
of the CR status. The patient tolerated all the treatments well,
with only mild liver dysfunction and grade 2 myelosuppres-
sion experienced.

At 3 months after being discharged, the patient was read-
mitted to the hospital with recurrent icteric sclera, yellowish
discoloration of the urine and a fever. Laboratory tests showed
elevated levels of TBI (125.9 pgmol/l), DBI (91.6 pmol/l) and
CA19-9 (1,349.0 U/ml); however, CEA levels were observed to
be within the normal range. CT imaging revealed gas aggrega-
tion in the intrahepatic bile duct and fluid accumulation around
the liver. Blood culture indicated E. coli infection, which may
have been associated with the biliary stent implantation, and
the patient was subsequently treated with PTCD and imipenem
(0.5 g, intravenous drop, every 8 hours). However, the patient
did not survive the infection and succumbed 26 months after
the initial diagnosis of GBC. The patient's family consented to
the publication of patient data in the present case report.

Discussion

GBC is commonly diagnosed at a late stage, not only due
to the aggressiveness of the disease, but also as the clinical
presentation of GBC mimics that of cholelithiasis or chronic
cholecystitis, both of which progress gradually over a long
period of time (9). Hence, there is a possibility of missing
the cancer diagnosis, an example of which is presented in the
current study. Extensive IN was found during a pathological
review that was conducted 2 years after the first resection
sample was taken from the patient. In a retrospective review
of 435 cases performed by researchers at the Memorial
Sloan-Kettering Cancer Center, the incidental diagnosis of
GBC during laparoscopic cholecystectomy occurred in 47%
of the cases examined (6). Considering the prevalence of inci-
dental GBC and the fact that cholelithiasis accompanied by
chronic inflammation is the most well-established risk factor
for GBC (10), careful histopathological review should be
performed following surgery for cholelithiasis. Additionally,

physicians should be aware of occult GBC in patients with
other high-risk factors, including calcification of the gall-
bladder, anomalous pancreaticobiliary duct junctions and
gallbladder polyps.

The 2000 International Agency of Research on Cancer (11)
yielded a consensus on the naming of gastrointestinal
precancerous lesions; the precancerous and early-stage
cancers, which had been previously described as ‘high-grade
dysplasia’, ‘carcinoma in situ’, ‘intramucosal carcinoma’ and
‘local canceration’, were recommended to be renamed using
the more encompassing descriptor, ‘intraepithelial neoplasia’.
However, the understanding of IN is not yet uniform among
scholars in Japan and Western countries. The former argue
that IN belongs to the entity of carcinoma (according to its
cytohistological features), while the latter argue that cancer
should be diagnosed only when metastasis is confirmed.
Considering the case presented here, we support the former,
and are concerned with the possibility of missing the diagnosis
of GBC.

Tumor staging is the most critical prognostic factor for
GBC patients (6). In a retrospective study of 2,574 GBC cases
from hospital cancer registries across the United States, the
5-year survival of stage 0, I and II diseases was reported to
be 60, 39 and 15%, respectively (3). However, survival rates
were found to have markedly decreased in patients diagnosed
with stage III and IV cancers (to 5 and 1%, respectively).
The AJCC (7th edition, 2010) (8) suggest that T4 tumors (a
tumor invading the main portal vein or hepatic artery, or
invading two or more extrahepatic organs or structures) with
lymph node metastasis to the periaortic, pericaval, superior
mesenteric and/or celiac arteries (N2) should be classified
as stage IV disease; this classification implies that curative
surgical resection should not be performed. The patient in the
present study was classified as TAN2M1, and was therefore not
a candidate for complete resection. The overall survival time
was predicted to be ~8 months upon consideration of findings
from a previous meta-analysis (4). Furthermore, the AJCC
strongly recommends a second curative surgery for incidental
GBC (=T1b), where the malignancy is found during or after
cholecystectomy for benign gallbladder diseases. The extent of
the surgery should be determined according to the stage of the
cancer. The present study patient had lost the opportunity to
have this second procedure performed after cholecystectomy
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due to the original missed diagnosis that had occurred years
previously at a different institution. The 5-year survival for
incidental GBC has been reported to be as low as 20% when
a second surgery is not performed. Conversely, the 5-year
survival rate has been shown to increase to 80% when patients
undergo this second procedure (12). We believe that the patient
presented in this case report is an example of diagnostic negli-
gence. Better clinical outcomes would almost certainly have
been achieved with correct staging and appropriate medical
treatment administered after the first cholecystectomy.

The NCCN recommends biliary drainage, including
a percutaneous approach (PTCD) or using an endoscopic
technique such as endoscopic retrograde cholangiopan-
creatography, for patients presenting with jaundice (7). These
procedures can result in pain relief and improved quality of
life. However, it is important to note that the treatment should
be performed according to the patient's condition. Treatment
options for patients diagnosed with advanced-stage GBC
include: i) Enrolling in a clinical trial; ii) gemcitabine- or
fluoropyrimidine-based chemotherapy; and iii) best supportive
care as per the NCCN guidelines (7). These recommendations
were followed in the present study, and multidisciplinary
collaboration was introduced into the management plan for
the patient.

The rapid progression of advanced GBC provides
justification for the use of adjuvant therapy, with the efficacy
of chemotherapy being well established (4,13-17). Single-agent
and combination regimens are applied in current clinical
practice. Ueno et al (15) reported an overall response rate of
21.1% using the single chemotherapeutic agent oral fluoro-
pyrimidine derivative S-1. This phase II study also observed
a progression-free survival (PFS) time of 3.7 months and
a median overall survival time of 8.3 months. Furthermore,
gemcitabine has been found to be able to achieve a longer
overall survival time than any of the best supportive care strat-
egies examined (9.1 vs. 2.9 months, respectively), yielding a
disease control rate of 69.2% at the 1-year post-chemotherapy
follow-up (14). In a study that used a pooled analysis of
104 trials, consisting of 2,810 patients with advanced biliary
tract carcinoma, the combination of a gemcitabine- and a
platinum-based regimen demonstrated the highest response
and tumor control rates as compared with other regimens,
including fluoropyrimidines plus platinum compounds,
gemcitabine alone and docetaxel/paclitaxel (4). The results of
a phase II trial assessing the efficacy of gemcitabine combined
with carboplatin in 48 cases of advanced biliary tract carci-
nomas (represented by 35 cholangiocarcinoma, 12 gallbladder
cancer and 1 ampullary cancer) illustrated that the median
PES time, overall survival time and 6-month survival rate
were 7.8 months, 10.6 months and 85.4%, respectively (17).
Finally, another phase II study demonstrated that gemcitabine
and oxaliplatin were associated with superior response rates
(26-50%), time-to-progression (6.5-10 months) and overall
survival (11-14 months) (13,16). Consideration of the afore-
mentioned results and NCCN recommendations led to the
choice of the combination of gemcitabine and oxaliplatin for
treatment of the present study patient.

Chemoradiation aims to relieve symptoms and prolong the
survival time of patients with advanced GBC. Petera et al (18)
emphasized the importance of intensity-modulated
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radiotherapy in a study of patients with inoperable GBC
or cholangiocarcinoma who were treated with a dose of
50-60 Gy/25 fractions; this treatment achieved a median
overall survival time of 10.4 months. The NCCN guide-
lines (7) recommend concurrent chemoradiation as well, but
advise that the therapeutic agents applied should be limited
to either fluorouracil or capecitabine. In a retrospective study
of 23 patients with non-metastatic bile duct carcinoma who
underwent three-dimensional conformal external beam
radiotherapy (total dose, 50.4 Gy) in combination with a
5-fluorouracil-based chemotherapy after curative resection
(4 gallbladder, 7 ampullary and 12 cholangiocarcinomas), the
5-year local-regional control rate and the overall survival rate
were 48.3 and 35.9%, respectively (19). Those patients who
had achieved negative margins after the therapy were shown
to have attained better local control and overall survival rates
than their counterparts with positive/narrow/unknown margins
(67.0 vs.35.9% and 61.4 vs. 16.7%, respectively). In the present
case, chemoradiation was applied following chemotherapy,
which significantly improved the treatment efficacy and the
patient's quality of life.

Even though various cytotoxic chemotherapeutic
combinations and chemoradiation are utilized to treat
advanced GBC, the PFS and overall survival times remain
short. Currently, there is an increasing interest in improving
the knowledge of the molecular pathways involved in carcino-
genesis. Among these pathways, the epidermal growth factor
receptor (EGFR) axis is believed to be one of the most impor-
tant pathways involved in biliary cancers (20). Cetuximab is
a promising EGFR inhibitor and has been demonstrated to
be effective in a phase II trial (21). In this trial, Cetuximab,
in combination with chemotherapy, was employed in unre-
sectable local-regional or metastatic biliary cancers. In total
63% of the patients achieved an objective response, and 30%
underwent a potentially curative secondary resection after
a major response to therapy. In another study investigating
cetuximab-containing therapy for the treatment of 5 advanced
biliary cancer patients, a CR was achieved in 1 patient, a PR
in 3 patients and stable disease (SD) in 1 patient (22). Notably,
a CR was observed in the patient who was wild-type for the
KRAS gene. Additionally, the corresponding K-Ras protein
was expressed at normal levels. Thus, a KRAS gene analysis
was performed for the patient reported in the present to deter-
mine whether a mutation was present at this locus. A genetic
mutation in KRAS can lead to abnormal protein function,
which could affect how a patient responds to anti-EGFR
therapy. Since the KRAS gene was wild-type in the patient,
nimotuzumab was applied.

It has also been indicated that chemotherapy is able to
cause ‘inflammatory changes’ in the tumor microenviron-
ment, such as upregulation of chemokine expression, exposure
of tumor antigens, prevention of immunocyte eradication and
inhibition of vascular structural changes. These changes aid in
enhancing the antineoplastic affect at the tumor site (23). In a
previous study combining gemcitabine, an oxaliplatin, fluoro-
uracil and folinic acid regimen, and GM-CSF/IL-2, patients
with colorectal carcinoma demonstrated a high tolerance to the
treatment and a favorable objective response rate (68.9%) (24).
The results of a phase II multicenter trial of maintenance
biotherapy using IL-2/GM-CSF/interferon a-2b following
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induction chemotherapy revealed superior CR, PR and SD
rates (8, 36 and 29% respectively). The PFS time was extended
to 9 months, and overall survival time was 13.5 months (25).
In the present case, GM-CSF/IL-2 treatment was commenced
48 h after chemotherapy, as immunotherapy can activate
tumor antigen-specific cytotoxic T lymphocyte aggregation at
the tumor site, which may enhance antitumor efficacy.

In summary, at the time of admission, the patient presented
with local invasion of the liver, peritoneum and lymph nodes.
Cancer staging as cT4N2M1, anatomical stage IVB was clear,
and multidisciplinary treatment, including PTCD, chemo-
therapy, chemoradiation, targeted therapy and immunotherapy,
were applied. The therapeutic approach was successful, and
the patient tolerated the treatment well. The overall survival of
the patient was extended to 26 months with a greatly improved
quality of life. We recommend that a multidisciplinary
collaborative approach be integral to the management of
GBC, with individual situations taken into consideration when
interpreting consensus guidelines.
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