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Surgical management of biliary tract cancers
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Abstract: Biliary tract cancers (BTC) are aggressive gastrointestinal malignancies that are associated with a
poor prognosis. This rare group of tumors includes cancers of the gallbladder, intrahepatic, and extrahepatic
biliary tree. Chronic inflammatory processes such as cholelithiasis and chronic bacterial infection of the
biliary system remain the most common underlying risk factor although most cases occur sporadically. The
majority of patients present with advanced disease accompanied by nonspecific symptoms, making BTCs a
therapeutic challenge for clinicians. In patients with localized, resectable disease, the only potentially curative
treatment is a complete resection with negative microscopic margins. Liver transplantation has been used in
selected patients with peri-hilar cholangiocarcinoma, with acceptable results. Recurrence rates remain high
despite surgical treatment and 5-year survival rates range from 8-40% in patients treated with resection. In

this review, we will summarize the current surgical management strategies for BT'Cs, focusing on the role of

resection.
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Introduction

Complete resection remains the only potentially curative
therapy for biliary tract cancers (BTC). Unfortunately,
patients most commonly present with unresectable or
metastatic disease, and recurrence rates remain high after
complete resection. The overall prognosis for patients with
BTC is poor with 5-year overall survival rates as low as
5-15% (1,2). This review focuses on the current surgical
strategies in the management of BT Cs including gallbladder
cancer, intrahepatic, and extrahepatic cholangiocarcinoma.

Gallbladder cancer
Clinical presentation

Gallbladder cancer typically presents one of three ways:
(I) suspicion of malignancy preoperatively; (II) malignancy
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suspected intra-operatively; and (III) malignancy diagnosed
incidentally following cholecystectomy. Incidental diagnosis
of gallbladder cancer on final pathology following a
cholecystectomy for suspected benign biliary disease is
the most common presentation and is reported to occur
following 0.25% of laparoscopic cholecystectomies (3).
Duffy et al. reported their experience from Memorial
Sloan Kettering Cancer Center (MSKCC) in which
nearly half (47%) of the 435 gallbladder cancer cases were
diagnosed incidentally following a cholecystectomy (4).
Early stage gallbladder cancer is commonly asymptomatic.
When symptomatic, abdominal pain is the most common
symptom followed by jaundice and weight loss, which are
typically signs of advanced disease. A gallbladder mass
may occasionally be found during workup of suspected
benign biliary disease (Figure I) (1,3). Jaundice at the time
of presentation is a particularly ominous sign and has been
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Figure 1 (A) Axial and (B) coronal images of a gallbladder mass discovered during workup of right upper quadrant pain. A T2 gallbladder

adenocarcinoma was confirmed on final pathology following cholecystectomy and the patient subsequently underwent definitive resection of

segment IVB and V and lymphadenectomy.

shown to be an indicator of advanced disease and these
patients are unlikely to benefit from surgical resection. A
study investigating the clinical significance of jaundice in
patients with gallbladder cancer by Hawkins ez 4/. found that
of the 82 patients with jaundice, 79 (96%) had advanced-
stage (III and IV) disease with a median disease-specific
survival of 6 months compared to 16 months when jaundice

was absent (P=0.0001) (5).

Surgical management

A macroscopically complete surgical resection with
negative microscopic margins (R0) remains the only
potentially curative treatment for gallbladder cancer. The
surgical approach is often influenced by the circumstances
of diagnosis. The majority of cases will be discovered
incidentally after a cholecystectomy and tumor staging will
then determine what, if any, further resection is indicated.
Thorough preoperative assessment is imperative. The
operative note should be reviewed or direct communication
with the referring surgeon should take place to completely
understand the initial operative findings. Pathology
slides should be obtained and re-reviewed to determine
the exact T-stage, radial margin, and cystic duct margin.
Additionally, the presence of metastatic disease should be
ruled out by updated cross-sectional imaging including
the chest, abdomen and pelvis. Outcomes, compared stage
for stage, have not been shown to be different in patients
who undergo upfront primary curative resection or initial
cholecystectomy followed by definitive resection. Fong
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et al. demonstrated that the survival of 80 patients who
underwent an initial non-curative cholecystectomy followed
by definitive resection was no different than 22 patients who
had an initial definitive resection (6). Shih ez 4/. similarly
found no significant difference in survival in 53 patients
who underwent resection during the original operation
compared to those that were resected at a separate setting
after cholecystectomy (7). However, these reports must
be interpreted with caution, given the significant selection
bias among the patients who ultimately undergo definitive
resection after cholecystectomy. When a definitive operation
is undertaken, the T-stage determined at the time of
cholecystectomy dictates the extent of the resection (Zable I).

Tla

Tla tumors are confined to the lamina propria and are most
commonly an incidental finding following cholecystectomy.
A simple cholecystectomy alone has been accepted as the
gold standard for these patients as long as the margins,
including the cystic duct, are negative. As the dissection
during a cholecystectomy is done within the perimuscular
layer, and by definition, Tla tumors have not invaded the
muscularis layer; a simple cholecystectomy is the definitive
operation. Contemporary series report the 5-year survival
following simple cholecystectomy for T1la gallbladder
cancer to be excellent ranging 97-99% (9,10). Survival rates
this high make it difficult to argue for a more extensive
resection. Recurrence rates for Tla tumors are low and
have been reported to range 0.6-3.4% (9,10).
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Table 1 The American Joint Committee on Cancer (AJCC) staging
for gallbladder cancer

Stage T N M
0 Tis NO Mo
| T NO Mo
Il T2 MO NO
A T3 NO MO
1113} T1-3 N1 Mo
IVA T4 NO-1 Mo
VB Any T N2 Mo

Any T Any N M1

“, used with permission of the American Joint Committee on
Cancer (AJCC), Chicago, lllinois. The original and primary
source for this information is the AJCC Cancer Staging Manual,
Seventh Edition [2010] published by Springer Science +
Business Media [Reprinted with permission (8)].

T1b

T1b tumors invade into the muscular layer and have been
the topic of debate regarding the appropriate extent of
resection. Several studies have advocated that a simple
cholecystectomy alone is an adequate approach for T1b
tumors (11-14). However, other groups have shown that
patients with T'1b tumors are at a higher risk for recurrence
given the risk of residual disease in the gallbladder fossa
after simple cholecystectomy (15-17). Rates of residual
hepatic disease in patients with T1b tumors have been
reported in up to 10% of patients, with rates of lymph
node positivity of up to 15% (18). It is currently the
recommendation of the National Comprehensive Cancer
Network (NCCN) as well as the American Hepato-
Pancreato-Biliary Association that patients with T1b
gallbladder cancer undergo an extended cholecystectomy
with en bloc resection of adjacent liver parenchyma to
include segments IVb and V, in addition to a regional lymph
node dissection (19,20). Bile duct resection should only be
performed if the cystic duct margin is positive necessitating
a wider margin. Elective bile duct resection (when not
necessary to achieve R0 resection) has not been associated
with a survival benefit or improved nodal yield (21,22).

T2

T2 tumors extend through the perimuscular connective

© Chinese Clinical Oncology. All rights reserved.

Ccco.amegroups.com

Page 3 of 11

tissue and are associated with a high rate of nodal
positivity, which is seen in 39-46% of patients (23,24).
The 5-year overall survival rates for patients with T2
tumors undergoing simple cholecystectomy and extended
cholecystectomy is 17-38% and 59-90%, respectively
(12,24-26). The recommended operative approach is
identical to that of T'1b tumors—hepatic resection including
segments IVb and V with a regional lymphadenectomy of
the hepatoduodenal ligament. If the cystic duct margin is
positive for cancer on the original assessment, re-excision of
the cystic duct or a bile duct resection to achieve a negative
margin is required.

T3 and T4

While T3 tumors penetrate the gallbladder serosa and/
or invade the liver or an adjacent organ, T4 tumors invade
two or more adjacent organs or invade the main portal
vein or hepatic artery. These locally advanced gallbladder
tumors create a challenge for surgeons in order to balance
the morbidity of an extensive operation with a possible
survival benefit. Historically, extensive resection was
considered futile in this group. Resections in this group
of patients depend on the extent of tumor but can require
major hepatic resections (extended right hepatectomy)
or bile duct resection to obtain negative margins. These
operations are associated with significant morbidity and
more limited resections, whenever possible, should be
attempted. In a series from France, 85% of the 724 patients
included had T3/T4 tumors with a reported median
survival of 3—6 months (27). However, more recently, more
favorable results have been reported for both T3 and T4
tumors (25,28,29). In a study from MSKCC that included
63 patients with T3/T4 tumors who underwent resection,
the 5-year overall survival was reported to be 25%, with
nearly all of these long-term survivors having NO disease
(up to 26% of these cases) (22). These results demonstrate
a potential survival benefit to resection; however, they apply
to a select subgroup of patients who have locally advanced
disease without evidence of lymph node metastases outside
the regional lymph node basin or distant metastatic disease.

Extent of resection for pre- or intra-operative suspicion for

gallbladder cancer

When gallbladder cancer is suspected intra-operatively
during cholecystectomy for presumed benign disease,
a frozen section should be obtained to confirm the
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diagnosis. If the operating surgeon is skilled in the area of
hepatobiliary surgery, a curative intent operation should be
performed—a complete en bloc resection of the gallbladder
with segment IVb and V of the liver, and a portal
lymphadenectomy. More extensive resection including
the right lobe of the liver and bile duct are only necessary
to achieve clear margins. If the skill and resources are not
available, the patient should be transferred to a specialized
hepatobiliary center. If a gallbladder mass is detected on
preoperative imaging, and is suspicious for tumor, it is
appropriate to proceed to definitive resection understanding
the risk that the ultimate pathology may demonstrate
benign disease. In general, biopsies of the gallbladder
should be avoided because of the propensity of gallbladder
cancers to spread to the peritoneum. If there is a suspicion
for gallbladder cancer intra-operatively, care must be taken
to avoid spillage of bile that could lead to peritoneal tumor
dissemination. Any evidence of peritoneal spread such as
nodules or plaques should be biopsied to aid in disease
staging.

Bile duct resection

Routine bile duct resection is an area of debate with prior
groups reporting conflicting impacts on survival (21,30,31).
More recently, D’Angelica ez 4l. used a prospective database
to investigate the impact of the extent of resection for
gallbladder cancer on morbidity and survival (22). Sixty-
eight of the 109 patients (65%) identified underwent
resection of the common bile duct, of which 36 patients
had gross involvement of the bile duct requiring resection
while 32 patients underwent empiric bile duct resection.
Bile duct resection had no significant impact on disease-
specific survival and was associated with a higher morbidity.
While portal lymph node dissection may be facilitated by
concomitant bile duct resection, there was no difference
in the number of lymph nodes removed between those
who underwent bile duct resection and those who did not.
Bile duct resection should be reserved for those patients
with suspected tumor involvement of the porta hepatis and
should not be done empirically.

Lymph node dissection

Portal lymph node dissection is recommended for T1b-
T4 tumors and should include porta hepatis, gastrohepatic
ligament, and retroduodenal lymph nodes. Celiac,
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retropancreatic and/or inter-aortocaval lymph nodes
should be assessed early in the procedure, as if positive,
the procedure should be aborted due to the associated
poor prognosis. There is no universally accepted minimum
number of lymph nodes that should be removed. The
number of lymph nodes removed has, however, been shown
to correlate with overall survival (32,33). A cutoff of three
lymph nodes has been suggested, whereby less than three
nodes removed has been shown to be associated with a
worse survival (34). The American Hepato-Pancreato-
Biliary Association on the other hand recommends resecting
at least six lymph nodes (20). Lymph node dissection
provides important prognostic information and may provide
regional disease control.

Staging laparoscopy

Staging laparoscopy at the time of a planned resection
for gallbladder cancer has the potential of identifying
unresectable disease and thus sparing the patient a
laparotomy. Weber et al. prospectively reviewed 44 patients
at MSKCC with potentially resectable gallbladder cancer
and found that the yield of staging laparoscopy was 48%,
identifying 21 patients with unresectable disease (35). More
recently, Butte et /. reported that only 10 of 48 patients
(21.8%) undergoing staging laparoscopy were found to have
disseminated disease, concluding that staging laparoscopy
has a limited role in gallbladder cancer (36). The authors
did find that disseminated disease was present in nearly
one-third of patients with T3 tumors and that a positive
cholecystectomy margin and poor tumor differentiation
were independent factors associated with the likelihood
of disseminated disease, suggesting the benefit of staging
laparoscopy should be limited to this patient subset.

Port site recurrences

A port site recurrence is a theoretical risk when resecting a
malignancy laparoscopically. As the majority of gallbladder
cancers are incidentally discovered following a laparoscopic
cholecystectomy, the potential of tumor dissemination from
bile spillage and port site seeding has been a great concern.
While some groups have routinely resected either the site
of specimen removal or all port sites, there is no data to
support this practice. In a recent study from MSKCC,
113 patients who were incidentally discovered to have
gallbladder cancer following laparoscopic cholecystectomy,
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port site recurrences were seen in 19%, however, port site
resection had no association with survival or recurrence (37).
Importantly, port site metastases are associated with diffuse
peritoneal recurrence and a poor prognosis (38,39).

Cholangiocarcinoma
Clinical presentation

Clinical presentation will vary depending on the location
of the tumor. Initial symptoms are commonly nonspecific.
Extrahepatic cholangiocarcinoma will typically present
with signs and symptoms of biliary obstruction including
jaundice, pruritus, dark urine, and pale stool, in addition to
weight loss and anorexia. Intrahepatic cholangiocarcinoma
is less likely to present with biliary obstruction and often
presents as an asymptomatic hepatic mass found incidentally
on imaging or in advanced disease with abdominal pain or

Figure 2 Axial images of an intrahepatic cholangiocarcinoma.
The patient underwent a left hepatic resection to achieve tumor

clearance.

Table 2 Blumgart tumor staging system for hilar cholangiocarcinoma
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weight loss. In a series of 294 patients with cholangiocarcinoma,
Nakeeb ez a/. found that approximately 90% of patients with
extrahepatic cholangiocarcinoma presented with jaundice
while abdominal pain was more common in patients
with intrahepatic cholangiocarcinoma (40). Although
biliary obstruction is common, cholangitis is an unusual
presentation.

Surgical management

Intrahepatic cholangiocarcinoma

Intrahepatic cholangiocarcinomas arise from within the
hepatic parenchyma from the biliary tree proximal to the
bifurcation of the left and right hepatic duct (Figure 2).
Complete resection with negative microscopic margins is the
only treatment that is associated with long-term survival and
cure. Five-year overall survival rates after complete resection
range from 22-42% (41-43) (Table 2). Unfortunately, two-
thirds of patients will present with unresectable disease (44).
Contraindications to resection include involvement of
inflow or outflow bilaterally, multiple intrahepatic tumors,
and metastatic disease to distant sites (7zble 3). The goal
of hepatic resection is to resect the tumor with a negative
margin. While a parenchymal sparing resection is preferred,
due to the typically large size at presentation, major liver
resection is often required to achieve a negative margin.
Endo et al. reviewed the MSKCC experience in which 78%
of patients (n=64) undergoing resection of intrahepatic
cholangiocarcinoma required a major hepatectomy with
extrahepatic bile duct resection and vascular resection (portal
vein and/or inferior vena cava) required in 17 patients (21%)
and 7 patients (9%), respectively (44). In a study from the
Italian Intrahepatic Cholangiocarcinoma Study Group
that included 434 patients, RO resection was associated

Stage* Criteria

T1 + Unilateral extension to second order biliary radicals

T2 + Unilateral extension to second order biliary radicals AND; ipsilateral portal vein involvement + ipsilateral hepatic lobar
atrophy

T3 Bilateral extension to second order biliary

Unilateral extension to second-order biliary radicals AND contralateral portal vein involvement OR contralateral hepatic

artery lobar atrophy

Main or bilateral portal vein involvement

*, all tumors involve the biliary confluence.
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Table 3 Relative contraindications to resection for hilar cholangiocarcinoma

Hepatic duct involvement with tumor extension bilaterally to second order radicals

Encasement of the main portal vein

Lobar atrophy with tumor involvement of contralateral second order biliary radicals

Lobar atrophy with tumor involvement of contralateral portal vein branches

Presence of distant metastasis

with improved 5-year overall survival (39.8% vs. 4.7%,
P<0.0.001) and lower recurrence rates (53.9% vs. 73.6%,
P=0.005) compared to patients with a positive margin (45).
The dismal 5-year overall survival in patients with positive
margins indicates that resection should only be undertaken
with the intent of an RO resection.

The utility of routine lymph node dissection is
unclear in patients undergoing resection for intrahepatic
cholangiocarcinoma. The presence of lymph node
metastases has been shown to be one of the most important
prognostic factors (44,46). A recent systematic review by
Amini ez al. reported that the majority of patients (78.5%)
undergo lymph node dissection in addition to hepatic
resection, of which 45.2% were found to have lymph
node metastasis, which was associated with a 3- and S-year
overall survival 2% and 0%, respectively (47). However,
there although there is no data to demonstrate a therapeutic
benefit to performing a routine lymph node dissection, due
to its prognostic value, lymph node dissection should be
considered at the time of resection.

Extrahepatic cholangiocarcinoma

Extrahepatic cholangiocarcinoma is the most common
type of cholangiocarcinoma. These tumors are sub-
classified into hilar cholangiocarcinomas (Klatskin tumors)
which occur at the junction of the right and left hepatic
ducts, and distal cholangiocarcinoma which occur in the
extrahepatic bile duct proximal to the ampulla of Vater.
Hilar cholangiocarcinoma is the most common subtype
and account for 40-60% of all cases. Complete resection
provides the only potential curative treatment (Figure 3).
The goal of resection is a complete resection with
negative microscopic margins, which commonly requires
a partial hepatectomy to achieve this in the case of hilar
cholangiocarcinoma and a pancreaticoduodenectomy in the
case of a distal cholangiocarcinoma. Rarely, isolated mid bile
duct resections can achieve an RO resection of a small bile
duct tumor.

© Chinese Clinical Oncology. All rights reserved.

Ccco.amegroups.com

Hilar cholangiocarcinoma

Resectability of hilar cholangiocarcinoma is dependent on
multiple factors (Tables 2,3). In addition to assessing the
clinical status of the patient and their ability to undergo
an extensive operation, preoperative imaging is required
to assess the degree of bile duct and vascular involvement
in order to determine stage (Tuble 4). Hepatic duct
involvement with bilateral tumor extension to second
order biliary radicals or encasement of the main portal
vein are relative contraindications to curative resection.
Tumor involving ipsilateral second order biliary radicals
or ipsilateral portal vein branches may be amenable to
resection while contralateral involvement would generally
not be. Additionally, tumor that results in an ipsilateral
lobar atrophy would not necessarily preclude resection,
while contralateral atrophy likely would since this implies
vascular involvement contralateral to the tumor. Series of
resections for patients with extensive biliary and/or vascular
involvement requiring vascular reconstruction have been
reported but have not been universally accepted. Careful
assessment is also required to rule out distant metastases to
lymph nodes outside of the regional lymph node basin.

In patients that are deemed to have resectable disease and
proceed to the operating room, up to one-half of patients
will be found to have unresectable disease (48). Diagnostic
laparoscopy for hilar cholangiocarcinoma is not routinely
recommended. A recent review by Ruys et 4/. found that in
175 patients with hilar cholangiocarcinoma who underwent
diagnostic laparoscopy, 24 were deemed unresectable for
a yield of 14% (49). In addition, of the 76 patients that
were unresectable, only 24 were identified by laparoscopy
resulting in an accuracy of only 32%. Once the abdomen
has been explored thoroughly and the absence of metastatic
disease has been confirmed, tumor resection proceeds with
en bloc hepatic resection. Very rarely is a segmental bile
duct and biliary reconstruction sufficient and is generally
discouraged due to the high likelihood of a positive margin

Chin Clin Oncol 2016;5(5):63
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Figure 3 MRI and ERCP images of hilar cholangiocarcinoma. (A) Tumor is seen in the left hepatic duct with a normal right hepatic duct;

(B) tumor is seen in the common hepatic duct; (C) MRCP; and (D) ERCP reveal stricture at the biliary confluence. MRI, magnetic

resonance imaging; ERCP, endoscopic retrograde cholangiopancreatography.

Table 4 Contraindications to resection for intrahepatic cholangiocarcinoma

Locally advanced tumor involving inflow and outflow vessels bilaterally

Multiple liver tumors

Presence of distant metastasis

(R1 resection). Routine en bloc hepatic resection with an
extrahepatic bile duct resection results in RO resection
rates of 60-80% (50-54). This typically requires a major
hepatic resection to include the caudate as part of either an
extended right or left hepatectomy. Frozen section analysis
should be performed to ensure an RO bile duct resection
margin. Patients with a secondary RO resection margin after
additional resection have been shown to have an equivalent
survival (30.6 months) to those with a primary RO resection
(29.3 months), however, this is accompanied by an increase
incidence of biliary fistula (44.4% vs. 17.5%, P=0.02) (45).
It is important to note that the frozen section analysis of
the bile duct margin is inaccurate in 9% of patients (55).
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Dysplasia at the margin (including high grade) has not been
shown to be associated with worse outcomes (56).
Resection of the caudate lobe should be performed
in almost all cases as a central biliary tumor at the
confluence, by definition, involves the caudate ducts.
Routine lymphadenectomy includes lymph nodes within
the hepatoduodenal ligament extending from the level of
the common hepatic artery and retroduodenal area up to
the base of the liver. The extent of lymphadenectomy in
patients with hilar cholangiocarcinoma continues to be
an area of debate. Studies have shown that the presence
of nodal metastasis beyond the hepatoduodenal ligament
is associated with a dismal prognosis with 5-year overall
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survival rates reported to range 0-12.3% (57,58). As a
result, an extended lymphadenectomy to include lymph
nodes along the common hepatic artery or celiac axis is
not recommended and any involvement of these nodal
basins represents unresectable disease. For accurate
staging, the estimated total lymph node count for hilar
cholangiocarcinoma should be seven lymph nodes (54,59).
Finally, biliary continuity is reestablished with a Roux-en-y
hepaticojejunostomy.

For patients undergoing an RO resection, the 5-year
overall survival rates range between 20-40%, with a
median overall survival of 30 to 40 months (48,52,60-62).
Unfortunately, despite a potentially curative resection,
recurrence is common. In a series of 76 patients, 52 patients
(68%) developed a recurrence at a median time of 20 months.
Recurrence location in this series was evenly split between
local and distant sites (41% wvs. 36%). Median overall
survival following recurrence was 29 months. In a another
study from Japan, Kobayaski et 4/. reported 3- and 4-year
cumulative recurrence rates of 52% and 56% in a series of
79 patients (63). Distant recurrences were more common
(81%) compared to locoregional recurrences (19%).
Positive lymph nodes, moderate to poorly differentiated
tumors, and stage 1'3/T4 were independent risk factors for
recurrence.

Distal cholangiocarcinoma

Distal cholangiocarcinoma most commonly occurs within
the pancreatic portion of the common bile duct and
account for 30-40% of cholangiocarcinomas (40,60).
Given their location, resection is almost exclusively
limited to a pancreaticoduodenectomy. Very rarely are
these tumors amenable to a segmental bile duct resection
without compromising the oncologic integrity of the
operation. In a series of 147 patients who underwent
pancreaticoduodenectomy, 63% had evidence of nodal
metastasis and 87% had evidence of pancreatic invasion (64).
An R1 resection, moderate or poorly differentiated tumor, in
addition to the presence of lymph node metastasis have been
found to be independent adverse prognostic factors (59).
Adequate lymphadenectomy for accurate staging should
ideally include at least 11 lymph nodes (59). Peri-operative
mortality for distal cholangiocarcinoma following
pancreaticoduodenectomy has been reported to be
approximately 3% (60). Five-year overall survival for distal
cholangiocarcinoma, following RO resection, ranges from
27-44% with median overall survival of 18 months (60,65).
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Due to the rarity of these tumors, as well as the surgical
complexity, referral to a hepatobiliary specialized center for
management is recommended.

Conclusions

Management of BTC tumors requires significant expertise
in patient selection, interpretation of imaging, and technical
surgery. As the incidence of these tumors increase, they
continue to present a diagnostic and therapeutic challenge
for clinicians. The common development of symptoms
late in the disease process leads to the majority of patients
presenting with locally unresectable or metastatic disease.
In resectable, non-metastatic patients, complete resection
remains the only potentially curative treatment. However,
despite potentially curative surgery, recurrence rates remain
high. Given the rarity of these tumors, further multi-
institutional and international collaborative efforts are vital
to continue to optimize management of these challenging
cancers.
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