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Abstract
Background: Gallbladder cancer is a relatively rare malignancy. The current study aimed to define the

incidence and patterns of recurrence following gallbladder cancer resection.

Methods: Using a multi-institutional cohort we identified 217 patient undergoing curative intent surgery

for gallbladder cancer. Patterns of recurrence were classified as locoregional and distant recurrence.

Results: At last follow-up, 76 patients (35.0%) had experienced a recurrence (locoregional only, n = 12,

15.8%; distant only, n = 50, 65.8%; locoregional and distant, n = 14, 18.4%). Median time to recurrence

was 9.5 months (IQR 4.7–17.6) and was not associated with recurrence site (all p > 0.05). On multi-

variable analysis, T3 disease (HR = 8.44, p = 0.014), lymphovascular invasion (HR = 4.24, p < 0.001) and

residual disease (HR = 2.04, p = 0.042) were associated with an increased risk of recurrence. Patients

who recurred demonstrated a worse 1-, 3- and 5-year OS (1-year OS: 91.3% vs. 68.6%, p = 0.001, 3-

year OS: 79.3% vs. 28.7%, p < 0.001, and 5-year OS: 75.9% vs. 16.0%, p < 0.001). After adjusting for

other risk factors, recurrence was independently associated with a decreased OS (HR = 3.71, p = 0.006).

Of note, receipt of adjuvant therapy was associated with improved OS (HR = 0.56, p = 0.027) among

those patients who developed a tumor recurrence.

Discussion: Over one-third of patients experienced a recurrence after gallbladder cancer surgery. While

chemotherapy did not decrease the rate of recurrence, patients who experienced recurrence after

administration of adjuvant treatment faired better than patients who did not receive adjuvant therapy.
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Introduction

Gallbladder cancer (GBC) is a relatively rare malignancy esti-
mated to affect approximately 10,500 patients in the United
States in 2016.1 Many patients who present with GBC are diag-
nosed incidentally following a laparoscopic cholecystectomy.2,3

In fact, many cases of GBC are unapparent on gross evaluation
and may initially go undiagnosed until the cholecystectomy
specimens are closely examined on pathology.4 Another subset of
patients will have non-incidental GBC and will frequently be
asymptomatic, resulting in delayed diagnosis that, in turn, is
associated with advanced disease.5,6 As a result, only around 10%
of patients diagnosed with non-incidental GBC are eligible for
potentially curative surgery.7 While the prognosis of patients
with GBC ranges widely and depends on disease stage, prognosis
can be dismal even after surgical resection.8 The poor prognosis
associated with GBC is largely due to postoperative recurrence
that can be as high as 30–65% in certain patients.9,10

To date, only a few studies have investigated factors associated
with postoperative recurrence of GB cancer.11,12 For example,
lymph node metastasis, positive resection margin, moderate or
poor tumor differentiation and a tumor located on the “hepatic
side” have been associated with a shorter time to recurrence.11,12

Most previous studies, however, examined GBC along with other
bile duct malignancies, such as cholangiocarcinoma under the
‘umbrella’ of biliary tract cancers.9 GBC differs, however, from
other biliary tract cancers in terms of pathogenesis, surgical
management and long-term outcomes.13 As such, the validity
and applicability of these data to patients with GBC is somewhat
questionable. In addition, the low incidence of GBC in most
Western countries and a lack of centralized care has precluded
large institutional studies. Most reports derive from Asian
countries while contemporary data from the United States are
lacking.12,14,15 In fact, one of the largest studies from a North
American center comprised fewer than 100 patients with GBC.9

Furthermore, detailed data on recurrence are currently lacking.
Given this, the objective of the current study was to define the
overall incidence of recurrence following curative intent resec-
tion of GBC, as well as to characterize patterns of recurrence.
Additionally, we sought to identify clinicopathologic factors
associated with recurrence-free survival utilizing a large cohort of
patients derived from multiple institutions in the United States.

Methods

Data sources and patient population
Patients undergoing surgical resection for GBC between January
01, 2000 and December 31, 2014 were identified at one of ten
academic institutions participating in the Extra-hepatic Biliary
Malignancies Consortium (Johns Hopkins University, Baltimore,
Maryland; Emory University, Atlanta, Georgia; Stanford Uni-
versity, Stanford, California; University of Wisconsin, Milwau-
kee, Wisconsin; Ohio State University, Columbus, Ohio;

Washington University, St. Louis, Missouri; Vanderbilt Univer-
sity, Nashville, Tennessee; New York University, New York, New
York; University of Louisville, Louisville, Kentucky; Wake Forest
University, Winston-Salem, North Carolina). Only patients un-
dergoing a curative intent resection were included in the study
population; patients presenting with metastatic disease, grossly
positive surgical margins at resection (R2 disease), advanced N2
nodal disease, or AJCC 7th edition stage T4 tumors were
excluded (Fig. 1).
Sociodemographic data including patient age, sex and race, as

well as clinicopathologic information including American Soci-
ety of Anesthesiologist (ASA) physical classification score, pre-
operative peak serum bilirubin, serum CA-19-9, tumor size,
AJCC T-Stage, histologic grade, presence of lymph node
metastasis, final resection margin, and the presence of vascular/
perineural invasion were recorded. For patients with multiple
lesions, tumor size was defined using the diameter of the largest
tumor as per the 7th Edition of the AJCC Staging System.16

Similarly, histologic grade was classified according to the high-
est observed tumor grade and categorized as either well, mod-
erate, or poorly differentiated. Surgical margin status and the
presence of lymph node metastasis were determined using the
final histopathology report. Additionally, operative details
including the type and extent of surgery, as well as information
pertaining to the administration of neoadjuvant and adjuvant
chemotherapy and/or radiation therapy were recorded.

Recurrence of disease, recurrence-free and overall
survival
The primary outcomes of interest were disease recurrence and
recurrence-free survival. Tumor recurrence was defined as
radiological evidence of disease or the presence of biopsy-proven
disease following surgical resection. According to the site of
tumor recurrence, recurrence was classified as either local (he-
patic resection margin, bilioenteric anastomosis, porta hepatis,
retroperitoneal lymph nodes) or distant (intrahepatic, perito-
neum, or other extra-abdominal sites). Recurrence-free survival
(RFS) was calculated from the date of surgery to the date of
recurrence or last follow-up. Similarly, overall survival (OS) was
calculated from the date of surgery to the date of death or last
follow-up, as appropriate. For each patient, death was confirmed
using hospital charts, as well as through the social security death
index.

Statistical analysis
Continuous variables were reported as medians with inter-
quartile range (IQR) or as means with standard deviation (SD) as
appropriate and compared using Student’s t-test or the Krus-
kal–Wallis test. Categorical data were reported as whole numbers
and proportions and then compared using Pearson’s chi-squared
test. RFS and OS were estimated using the Kaplan–Meier
method. Differences in RFS and OS were compared between
patient groups using the log-rank test. Univariable and
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