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allbladder Cancer: Differences in Presentation,
urgical Treatment, and Survival in Patients Treated
t Centers in Three Countries

ean M Butte, MD, Kenichi Matsuo, MD, Mithat Gönen, PhD, Michael I D’Angelica, MD, FACS,
nrique Waugh, MD, Peter J Allen, MD, FACS, Yuman Fong, MD, FACS, Ronald P DeMatteo, MD, FACS,
eslie Blumgart, MD, FACS, Itaru Endo, MD, Hernán De La Fuente, MD, FACS,
illiam R Jarnagin, MD, FACS

BACKGROUND: Gallbladder cancer (GBCA) is a rare malignancy with a variable incidence worldwide. This
study analyzed GBCA patients treated at centers in 3 countries. The aim was to assess for
location-specific differences in presentation and outcomes, which might suggest differences in
pathogenesis or disease biology.

STUDY DESIGN: Data for consecutive patients submitted to operation at Instituto Oncológico Fundación Arturo
López Pérez (FALP, Chile), Yokohama City University (YCU, Japan), and Memorial Sloan-
Kettering Cancer Center (MSKCC, USA) between 1999 and 2007 were studied retrospectively.
Patient demographics, disease- and treatment-related variables and outcomes were analyzed by
chi-square, Kruskal-Wallis, and log-rank test.

RESULTS: Two hundred sixty-one patients (MSKCC, 130; FALP, 85; YCU, 46) underwent exploration,
and 160 (MSKCC, 91; FALP, 33; YCU, 36) underwent R0 resection. Patients treated at FALP
were younger (median 57 years, p � 0.001) and more often female (80%, p � 0.005); at YCU
there were fewer patients with incidental tumors (19.5% compared with more than 60% at
FALP and MSKCC, p � 0.001). En bloc liver and bile duct resections were performed more
commonly at MSKCC and YCU (p � 0.001). Patients treated at FALP had more advanced
tumor stage compared with those treated at MSKCC and YCU (p � 0.001). Disease-specific
survival (DSS) was not different among the groups when patients submitted to an R0 resection
were analyzed (p � 0.12). On multivariate analysis, T-stage, nodal involvement, and bile duct
involvement were predictors of DSS; center was not significant.

CONCLUSIONS: Despite some differences in presentation, disease extent, and surgical treatment, DSS after
curative intent resection was similar among all 3 groups. The most important predictors of
outcomes were related to tumor extent rather than country of origin. (J Am Coll Surg 2011;

212:50–61. © 2011 by the American College of Surgeons)
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allbladder cancer (GBCA) is an aggressive and highly
ethal malignancy,1 the most common cancer of the biliary
ract and the sixth most common gastrointestinal cancer.2
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espite an increasing number of patients diagnosed inci-
entally, most are found with advanced disease, when po-
entially curative treatment is not feasible and palliative
herapy is the only option.3

The incidence of GBCA worldwide follows a geographic
attern with considerable variability. The highest inci-
ences are found in India, Asia, Eastern Europe, and South
merica.1,4 In a recent world epidemiology report on
BCA, the highest mortality rate was seen in Chile, where
BCA is the primary cause of cancer death in women.4,5

apan is another country with a relatively high incidence,
here GBCA is responsible for 3.5% of cancer deaths in
omen and 1.25% in men.6 By contrast, North America is
n area of low incidence, with approximately 1 to 2 new
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ases per 100,000 persons diagnosed annually; however,
ative American populations, particularly in the South-
est, and immigrants from high-incidence areas have
reater risk.1 In different regions, factors associated with
he development of GBCA and the clinical presentation at
iagnosis may vary widely.7,8 Although gallstones com-
only coexist with GBCA and appear to play a role in

arcinogenesis,9 the nature of this relationship is ill-
efined, and it is equally uncertain if this or other factors
ccount for the marked differences in incidence rates in low
nd high risk areas around the globe.

Complete resection is the standard of care in patients
ith localized disease, and is potentially curative.1,10,11 De-

pite this, controversy persists regarding the extent of liver
esection and lymph node dissection and the benefit of
mpiric excision of the common bile duct and/or major
epatectomy, major vascular resection, and resection of ad-

acent organs.1,10 Optimal resection extent is not well de-
ined and tends to differ worldwide. A recent study from
sia showed that more aggressive surgical treatment is not
ecessarily better, with essentially the same long-term sur-
ival compared with less extensive resections;12 we have
eported similar results.10

This study analyzed 3 cohorts of GBCA patients treated
t centers in 3 countries with different disease incident rates
Instituto Oncológico Fundación Arturo López Pérez
FALP, Santiago, Chile], Yokohama City University [YCU,
okohama, Japan], and Memorial Sloan-Kettering Cancer
enter [MSKCC, New York, NY]). Demographic, disease-,

nd treatment-related variables were examined for center-
elated differences in presentation and outcomes, which if
resent, might suggest location-dependent differences in dis-
ase biology.

ETHODS
ubjects and data collection
fter Institutional Review Board approval from all 3 insti-

utions, records of patients with potentially resectable
BCA submitted to operation were identified and ana-

yzed retrospectively. At each institution, data were ob-
ained from departmental databases supplemented with re-

Abbreviations and Acronyms

DSS � disease-specific survival
FALP � Instituto Oncológico Fundación Arturo López

Pérez
GBCA � gallbladder cancer
MSKCC � Memorial Sloan-Kettering Cancer Center
YCU � Yokohama City University
iew of the medical record. Recorded data included patient t
emographics, preoperative laboratory values, operative
rocedures, perioperative outcomes, tumor histopathology
nd staging, follow-up, and survival.

Preoperative assessment included physical examination
nd imaging studies (thoracic CT, abdominal CT or MRI,
nd 18F-fluorodeoxyglucose positron emission tomogra-
hy [18FDG PET-CT] in selected patients). Postoperative
ollow-up included physical examination and CT, MRI,
nd/or 18FDG PET-CT every 4 to 6 months. In patients
ith incidental tumors (ie, a previous noncurative chole-

ystectomy), review of the gallbladder specimen was per-
ormed in order to determine T stage, the results of which
ere used to select patients for further surgical therapy (see
elow).
Surgical mortality was defined as death resulting from

ostoperative complications at any time after surgery. At
he time of last follow-up, patient status was categorized as
ollows: no evidence of disease, alive with disease, dead of
isease, surgical mortality, or dead of other causes. The
ollow-up was the interval between the date of the defini-
ive operation and the date of last follow-up or death. Only
ead of disease was considered an event in the analysis of
isease-specific survival (DSS).
Final disease staging was based on the 6th edition of the

merican Joint Committee on Cancer manual.13 Curative
ntent treatment (R0 resection) was defined as a complete
esection without microscopic involvement of any mar-
ins; R1 and R2 resections were defined as microscopic or
acroscopic (or gross) disease, respectively, at 1 or more
argin.

perative details
ur operative approach to resection of GBCA has been

ocumented previously.10,14,15 There were no differences in
ndications for operation nor in the general operative strat-
gy across centers. In patients with incidental gallbladder
ancers, T1a lesions were considered cured by cholecystec-
omy alone; tumors with invasion deeper into the wall were
elected for reoperation and definitive resection. The opti-
al management of T1b tumors remains controversial, but

eoperation was generally recommended for these lesions as
ell. In this analysis, the small number of patients with

ncidental T1b and T2 tumors who refused or otherwise
id not undergo reoperation were placed in the R0 resec-
ion group.

Staging laparoscopy was performed selectively just be-
ore laparotomy to exclude metastatic disease in patients
ith advanced disease or suspicious radiographic findings.
he type of liver resection selected was based on the extent
f disease and possible compromise of surgical margins.
ajor hepatectomy was defined as a right or left hepatec-
omy or extended hepatectomy. Extended right hepatec-
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omy included Couinaud’s segments 4, 5, 6, 7, and 8.
xtended left hepatectomy included resection of segments
, 3, 4, 5, and 8. Right hepatectomy included resection of
egments 5, 6, 7, and 8, and left hepatectomy included
egments 2, 3, and 4. Minor hepatectomy was defined as
esection of segments 4B and 5 or less. Common bile duct
esection was typically performed when it was not possible
o obtain a negative cyst duct margin or if there was clear or
uspected ductal involvement; some patients underwent
mpiric bile duct resection in order to facilitate lymph node
learance. Lymph node dissection included resection of
ymphatic tissue in the porta hepatis and portocaval areas,
rom the common hepatic artery on the left and the su-
raduodenal area on the right and extending up to the base
f the liver. Vascular involvement (portal vein, hepatic ar-
ery) was generally indicative of advanced disease, but vas-
ular resection and reconstruction were performed in se-
ected patients.

athologic examination
ncidental GBCA was defined as a tumor identified in the
inal gallbladder specimen, typically removed for symp-
oms related to gallstones and not suspected during preop-
rative staging or during initial cholecystectomy. In these
atients, a re-review of the specimen was carried out to
onfirm the final diagnosis and depth of tumor invasion.
rimary tumor size was defined as the largest diameter axis
hrough the sectioned specimen. In patients submitted to
eoperation, the final disease stage was determined based
n examination of all available specimens; in patients
ound to have unresectable disease, the final stage incorpo-
ated the intraoperative findings (ie, nodal involvement,
eritoneal or liver metastases). Patients were staged accord-
ng to the American Joint Committee on Cancer staging

anual, 6th edition.13 Histologic type, differentiation or
rade (well, moderate, or poor), the presence of perineural
nvasion and/or vascular invasion, and bile duct involve-

ent were determined. Bile duct involvement by tumor
as based on histopathologic analysis in patients submitted

o resection or clinical and/or intraoperative findings in
atients who had unresectable disease. Lymph node in-
olvement (N1 disease) was defined as tumor present in at
east 1 lymph node. Staging was based on analysis of the
esected specimens; however, in patients who did not un-
ergo a resection, the final stage was based on operative
indings combined with analysis of any available tissue.

urvival analysis
SS information was obtained and compared among the 3

enters from 255 patients, after excluding 2 patients who
ied perioperatively and 4 patients with neuroendocrine

umors. Also, DSS was obtained and compared in patients c
reated with curative intent (R0 resection) after excluding
atients with neuroendocrine tumor (n � 157).

tatistical analysis
ategorical variables were summarized using proportions

nd continuous variables were summarized using mean (�
tandard deviation) and median (range). Characteristics of
atients were compared across centers using chi-square test
or categorical variables and the Kruskal-Wallis test for con-
inuous variables. Survival curves were constructed by the
aplan-Meier method and were compared using the log-

ank test. Univariate Cox proportional hazards regression
as used to identify factors individually predictive of DSS

or the entire cohort and separately for patients who under-
ent an R0 resection; the small number of patients with
1a tumors treated at each center were included in the

urvival calculations. All variables significant at the 10%
evel in univariate analysis were considered for multivariate
nalysis on a Cox model with 2 exceptions: (1) Numbers of
xamined and positive nodes were not recorded for approx-
mately 10% of the patients and we chose to use N stage in
he multivariate analysis instead; (2) Incidental diagnosis,
bdominal pain, and jaundice were highly correlated and
nly incidental diagnosis was considered in the Cox model,
o avoid problems of colinearity. P values from the univar-
ate and multivariate Cox models were from the score test.
ll tests were 2-sided and statistical significance was de-

ined at p � 0.05. Statistical analysis was performed with
AS version 9.2 and R version 2.9.

ESULTS
linical presentation
etween 1999 and 2007, 261 patients underwent surgical

reatment for GBCA: 130 from MSKCC, 85 from FALP,
nd 46 from YCU. There were 2 postoperative deaths
0.77%), leaving 259 evaluable patients. Women com-
rised 175 patients (67%) and median age was 63 years
range 28 to 91 years) (Table 1). The proportion of women
as significantly higher at MSKCC (63.1%) and FALP

80%) compared with YCU (54.3%), where the ratio was
loser to 1 (p � 0.005). Patient age was also notably dif-
erent; those treated at FALP were significantly younger
median age 57 years, range 41 to 91 years) compared with
hose at MSKCC (median age 66 years, range 28 to 90
ears) and YCU (median age 69 years, range 48 to 85 years)
p � 0.001). Not surprisingly, the ethnic distribution dif-
ered among centers. At MSKCC, there was greater heter-
geneity, but Caucasians represented the large majority
n � 99, 76.2 %). By contrast, Hispanics accounted for
early all patients at FALP (n � 81, 95.3%), and Asians

omprised the entire group (n � 46, 100%) at YCU. The
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ajority of patients had undergone a previous noncurative
holecystectomy and incidental diagnosis before definitive
urgery (n � 152, 58.2%); however, incidental tumors
ere far less common at YCU (19.5%) compared with the
ther 2 centers (p � 0.001) (Table 1).

reatment
etails pertaining to operative intervention are outlined in
able 2. The majority of patients (61.3%) underwent a
omplete resection (ie, R0 or curative intent), although the
roportion of such resections was higher at YCU (78.3%)
nd MSKCC (70%) compared with FALP (38.8%) (p �
.001). Partial hepatectomy was part of the surgical treat-
ent in nearly two-thirds of patients (n � 164, 61.5%),

nd a bile duct resection was carried out in one-third (n �
4, 36%). Differences were found in the extent of surgery
mong the 3 centers, with more liver and bile duct resec-
ions in MSKCC and YCU versus FALP (77.1% vs 68% vs.
3.7% and 43.8% vs 67.4% vs 7.1%, respectively) (p �
.001). Likewise, although the majority of patients were

able 1. Clinical Presentation of 261 Patients with Gallblad
ariable Total 261 MSKCC n � 1

ex, n (%)
Female 175 (67) 82 (63.1)
Male 86 (32.9) 48 (36.9)

ge, y
Mean � SD 64 � 10.7 65 � 10.6
Median 63 66
Range 28–91 28–90

ace, n (%)
White 99 (37.9) 99 (76.2)
Hispanic 86 (33) 5 (3.8)
Asian-Japanese 46 (17.6) 0
African-American 10 (3.8) 10 (7.7)
Pacific-Islander 7 (2.7) 7 (5.4)
Native-American 4 (1.5) 0
No information 4 (1.5) 4 (3.1)
Indian 3 (1.2) 3 (2.3)
Asian-American 1 (0.4) 1 (0.8)
Arabic 1 (0.4) 1 (0.8)
iagnosis, n (%)
Incidental 152 (58.2) 88 (67.7)
Pre-/intraoperative 109 (41.8) 42 (32.3)

Jaundice 30 17
Weight loss 23 11

allstone associated
Yes 215 (82.4) 106 (81.5)
No 46 (17.6) 24 (18.5)

ALP, Instituto Oncológico Fundación Arturo López Pérez; MSKCC, Memo
reated with curative intent (n � 160, 61.3%), this oc- w
urred more frequently in MSKCC and YCU versus FALP,
70% vs 78.3% vs 38.8%, respectively) (p � 0.001).

In those treated with curative intent (n � 160), the
rimary resections were: 4B and 5 liver segmentectomy in
15 patients, extended hepatectomy in 20, hepatectomy in
, pancreaticoduodenectomy combined with 4B and 5

iver segmentectomy in 3 patients, and cholecystectomy
lone in 17 patients. These procedures were combined with
orta hepatis lymphadenectomy (except in patients treated
ith cholecystectomy alone) and in selected patients, in-

luded bile duct resection, adjacent organ resection, or vas-
ular reconstruction. The R0 resection group included 13
atients with T1 tumors (9 T1a and 4 T1b). Palliative
holecystectomy or exploration and biopsy were the most
ommon procedures performed in patients with unresect-
ble disease (Table 2).

athologic characteristics
wo hundred twenty-four patients presented with invasive
isease at the time of diagnosis or re-exploration in those

Cancer
FALP n � 85 YCU n � 46 p Value

�0.005
68 (80) 25 (54.3)
17 (20) 21 (45.7)

�0.001
59 � 9.9 68 � 9

57 69
41–91 48–85

�0.001
0 0

81 (95.3) 0
0 46 (100)
0 0
0 0

4 (4.7) 0
0 0
0 0
0 0
0 0

�0.001
55 (64.7) 9 (19.5)
30 (35.3) 37 (80.5)

13 No information
12 No information

�0.001
85 (100) 24 (52.2)

0 22 (47.8)

loan-Kettering Cancer Center; YCU, Yokohama City University.
der
30
ith incidental tumors (T2 in 124 [47.5%], T3 in 95
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36.4%], and T4 in 5 [1.9%], [Tables 3 and 4]). There were
ore T1 and T2 tumors in patients from FALP and YCU

ompared with MSKCC (64.7% vs 60.9% vs 49.2%, re-
pectively) (p � 0.004), and more T3 and T4 tumors in
atients treated at MSKCC versus FALP and YCU (46.2%
s 25.9% vs 39.2%, respectively) (p � 0.004). In 14 pa-
ients (5.4%) the depth of tumor invasion was not ob-
ained. The most frequent histologic tumor type was adeno-
arcinoma (n � 240, 91.5%), seen in nearly 90% or more of
atients at all sites. Other less common types included adeno-
quamous (n � 13, 5%), squamous (n � 3, 1.5%), neuroen-
ocrine (n � 4 [high grade in 3], 1.5%), and undifferentiated
n � 1, 0.4%) (p � 0.04). Two hundred eleven (81%) pa-
ients had at least 1 lymph node resected, and this was more
ommon at MSKCC (86.9%) and YCU (95.7%) compared
ith FALP (63.5%) (p � 0.001) (Table 4).The median num-
er of lymph nodes resected was 3 (range 0 to 94). One hun-
red (38.3%) patients had positive lymph nodes, 111

able 3. Site of Residual Disease after Re-exploration in Pa
ite of disease involvement, n (%) Total (n � 152) M

iver 38 (25)
ile duct 8 (5.3)
oth 10 (6.6)

able 2. Extent of Surgical Treatment

ariable

Total
(n � 261) (

n % n

ype of operation
Curative intent (R0-resection)* 160 61.3 91
R1/R2 resection 83 31.8 31
No resection 18 6.9 8

ype of resection
Segmentectomy 4b/5 134 50.2 77
Extended hepatectomy 25 9.4 19
Hepatectomy 5 1.9 5
Pancreatoduodenectomy† 6 2.2 1
Cholecystectomy‡ 17 6.4 0

dditional resection
Bile duct 94 36 57
Other organ 24 9.2 15
Vascular (and reconstruction) 3 1.2 0

alliative resection/no resection§

Cholecystectomy only 61 22.8 21
No resection (biopsy only) 18 6.9 8

p � 0.001 when segmentectomy 4b/5�extended hepatectomy�pancreato
ared among the 3 institutions.
Pancreatoduodenectomy�Segmentectomy 4b/5, 5 patients, pancreatoduod
Including 17 patients treated with only cholecystectomy (T1a, 9; T1b, 4; T
Does not include R1 resections.
ALP, Instituto Oncológico Fundación Arturo López Pérez; MSKCC, Memo
ALP, Instituto Oncológico Fundación Arturo López Pérez; MSKCC, Memorial S
42.5%) had negative lymph nodes, and 50 (19.2%) had none
valuated histologically. The median number of positive
ymph nodes for all patients was 1 (range 1 to 43), and was
igher in patients treated in YCU (p � 0.001).

For the entire cohort, liver involvement was seen in 104
atients (39.8%), the bile duct was involved in 49 (18.8%),
nd both the liver and bile duct in 33 (12.6%). Liver in-
olvement was more common in patients treated at
SKCC (n � 69, 53.1%) versus FALP (n � 21, 24.7%) or

CU (n � 14, 30.4%) (p � 0.001), and there were no
ifferences among the 3 groups in either bile duct
MSKCC [n � 27, 20.8%], FALP [n � 15, 17.6%], and
CU [n � 7, 15.2%] [p � 0.67]) or both liver and bile
uct involvement (MSKCC [n � 20, 15.4%], FALP [n �
, 8.2%], and YCU [n � 6, 13%] [p � 0.3]). Likewise, in
atients with incidental tumors (n � 152), residual disease
n the liver was more common at MSKCC (n � 30,
4.1%) versus FALP (n � 7, 12.3%) or YCU (n � 1,

ts with Incidental Diagnosis
(n � 88) FALP (n � 55) YCU (n � 9) p Value

(34.1) 7 (12.3) 1 (11.1) �0.03
(4.6) 4 (7.3) 0 0.792
(8) 3 (5.5) 0 0.792

CC
30)

FALP
(n � 85)

YCU
(n � 46)

p Value% n % n %

�0.001
70 33 38.8 36 78.3
23.8 42 49.4 10 21.7
6.2 10 11.6 0

�0.001*
58.8 29 33.7 28 56 �0.001
14.5 0 6 12 �0.001
3.8 0 0
0.8 1 1.2 4 8

7 8.1 10 20

43.8 6 7.1 31 67.4 �0.001
11.5 1 1.1 8 17.4

0 3 6.5

16 39 45.3 1 2 �0.001
6.2 10 11.6 0

enectomy�hepatectomy vs cholecystectomy only�no resection were com-

my�cholecystectomy, 1 patient.

loan-Kettering Cancer Center; YCU, Yokohama City University.
tien
SKCC

30
4
7

MSK
n � 1

duod

enecto
2,4).
loan-Kettering Cancer Center; YCU, Yokohama City University.
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1.1%) (p � 0.03), although there was no significant dif-
erence in biliary tract involvement (Table 3). For the entire
ohort, the final disease staging is detailed in Table 4 and
as as follows: stage I or II, 175 (67%); stage III or IV, 74

able 4. Histopathologic Characteristics and Disease Stage

ariable
Total

(n � 261)

athology, n (%)
Adenocarcinoma 240 (91.5)
Adenosquamous 13 (5)
Squamous 3 (1.5)
Endocrine* 4 (1.5)
Undifferentiated 1 (0.4)
ifferentiation (n � 210), n (%)
Well 17 (8.1)
Moderated 114 (54.3)
Poor 79 (37.6)
stage, n (%)
T1a 9 (3.4)
T1b 14 (5.4)
T2 124 (47.5)
T3 95 (36.4)
T4 5 (1.9)
Tx 14 (5.4)

ymph nodes (patients evaluated), n 261
Positive, n (%) 100 (38.3)
Negative, n (%) 111 (42.5)
Unknown, n (%) 50 (19.2)
Lymph nodes resected, n

Mean � SD 7.3 � 9.9
Median 3
Range 0–94

Positive lymph nodes (patients evaluated), n 100
Mean � SD 1.3 � 3.8
Median 1
Range 1–43

argin, n (%)
R0 resection 160 (61.3)
R1/2 resection or no resection 101 (38.7)

tage†, n (%)
IA 21 (8.05)
IB 53 (20.3)
IIA 35 (13.4)
IIB 66 (25.3)
III 2 (0.8)
IV 72 (27.6)
Unknown 12 (4.6)

3 patients from MSKCC had high grade neuroendocrine tumor.
Lymph-node involvement not assessed when M1 disease was identified.
ALP, Instituto Oncológico Fundación Arturo López Pérez; MSKCC, Memo
28.4%); not classifiable, 12 (4.6%). There were fewer (
ALP patients with stages I to II tumors (n � 47, 55.3%)
ompared with MSKCC (n � 95, 73.1%) and YCU (n �
3, 71.7%) patients (p � 0.001). By contrast, FALP had a
reater proportion of patients with more advanced disease

All Patients
MSKCC
n � 130)

FALP
(n � 85)

YCU
(n � 46) p Value

15 (88.4) 83 (97.6) 42 (91.3) �0.04
9 (6.9) 2 (2.4) 2 (4.3)
3 (2.3) 0 0
3 (2.3) 0 1 (2.2)

0 0 1 (2.2)
0.242

7 10 No information
68 46 No information
50 29 No information

�0.004
0 4 (4.7) 5 (10.9)

7 (5.4) 4 (4.7) 3 (6.5)
57 (43.8) 47 (55.3) 20 (43.5)
60 (46.2) 22 (25.9) 13 (28.3)

0 0 5 (10.9)
6 (4.6) 8 (9.4) 0
130 85 46 �0.001

44 (33.8) 33 (38.8) 23 (50)
69 (53.1) 21 (24.7) 21 (45.7)
17 (13.1) 31 (36.4) 2 (4.3)

�0.001
4.7 � 3.9 6.8 � 6.4 22 � 20.6

3 1 0
0–20 0–33 0–94

44 33 23 �0.001
0.8 � 1.4 1.1 � 1.5 3.04 � 7.6

1 1 2
1–9 1–7 1–43

�0.001
91 (70) 33 (38.8) 36 (78.3)
39 (30) 52 (61.2) 10 (21.7)

�0.001
6 (4.6) 7 (8.2) 8 (17.3)

29 (22.3) 15 (17.6) 9 (19.5)
30 (23.1) 3 (3.5) 2 (4.3)
30 (23.1) 22 (25.9) 14 (30.4)

0 0 2 (4.3)
34 (26.2) 28 (32.9) 10 (21.7)

1 (0.8) 10 (11.7) 1 (2.2)

loan-Kettering Cancer Center; YCU, Yokohama City University.
for

(

1

n � 28, 32.9%) (p � 0.001) (Table 4).
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Differences among centers in several histopathologic vari-
bles became much less apparent when the analysis was lim-
ted to patients treated with curative intent resection (Table 5).
he most notable difference was in regard to extent of nodal

esection or evaluation, although the overall proportion of
ode positive patients was not different. Likewise, 36% of

able 5. Histopathologic Characteristics and Disease Stage

ariable
Total

(n � 160)

athology, n (%)
Adenocarcinoma 142 (88.8)
Adenosquamous 12 (7.5)
Squamous 2 (1.25)
Endocrine 3 (1.9)
Undifferentiated 1 (0.6)
ifferentiation, n (%) 128
Well 13 (10.2)
Moderated 71 (55.5)
Poor 40 (31.3)
stage, n (%)
T1a 9 (5.6)
T1b 14 (8.8)
T2 83 (51.9)
T3 52 (32.5)
T4 2 (1.3)

ile duct involvement, n (%)
Yes 23 (14.4)
No 137 (85.6)

ymph nodes (patients evaluated), n 160
Positive, n (%) 54 (33.8)
Negative, n (%) 100 (62.5)
No data, n (%) 6 (3.8)
Lymph nodes evaluated (all patients), n

Mean � SD 8 � 8
Median 6
Range (0–55)

Lymph nodes evaluated (node positive only), n
Mean � SD 1 � 3.7
Median 1
Range 1–43

tage, n (%)
IA 21 (13.1)
IB 51 (31.9)
IIA 30 (18.8)
IIB 47 (29.4)
III 1 (0.6)
IV 9 (5.6)
Unknown 1 (0.6)

4 T1a patients and 1 T1b patient treated with cholecystectomy.
One T2 patient treated with cholecystectomy.

ALP, Instituto Oncológico Fundación Arturo López Pérez; MSKCC, Memorial S
atients underwent bile duct resection, and the proportion
as higher at YCU and MSKCC; however, bile duct involve-
ent by tumor (determined histologically) was seen in only

4.4% of patients and was not significantly different across
enters. The proportion of patients with more locally ad-
anced (T3) tumors was slightly different (Table 5).

atients Treated with R0 Resection
MSKCC
(n � 91)

FALP
(n � 33)

YCU
(n � 36) p Value

0.745
79 (86.8) 31 (94) 32 (88.8)
8 (8.8) 2 (6.1) 2 (5.6)
2 (2.2) 0 0
2 (2.2) 0 1 (2.8)

0 0 1 (2.7)
0.299

6 (6.6) 7 (21.2) No information
52 (57.1) 19 (57.6) No information
33 (36.3) 7 (21.2) No information

0.023
0 4 (12) 5 (13.8)

7 (7.7) 4 (12) 3 (8.3)
46 (50.5) 21 (63.6) 16 (44.4)
38 (41.8) 4 (12) 10 (27.8)

0 0 2 (5.6)
0.49

15 (16.5) 5 (15.2) 3 (8.3)
76 (83.5) 28 (84.8) 33 (91.7)

91 33 36 0.596
28 (30.8) 11 (33.3) 15 (41.7)
63 (69.2) 17 (51.5) 20 (55.5)

0 5 (15.2)* 1 (2.7)†

�0.001
5 � 4 11.3 � 6.2 18.6 � 14

4 9 13
(1–20) (0–33) (0–55)

�0.001
0.6 � 1.4 0.7 � 1.3 2 � 7.4

2 2 2
1–9 1–6 1–43

0.180
6 (6.6) 7 (21.2) 8 (22.2)

29 (31.9) 13 (39.4) 9 (25.0)
26 (28.6) 2 (6.1) 2 (5.6)
26 (28.6) 11 (33.3) 10 (27.8)

0 0 1 (2.8)
4 (4.4) 0 5 (13.9)

0 0 1 (2.8)†
in P
loan-Kettering Cancer Center; YCU, Yokohama City University.
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urvival analysis
edian DSS of all patients of the series (n � 255) was

6.97 months (range 1 to 117 months), and it was higher
n patients treated at MSKCC (median 18.9 months; range
to 117 months) and YCU (median 19 months; range 3 to
2 months) versus FALP (median 13.2 months; range 3 to
2 months) (Fig. 1A, p � 0.003). By contrast, the median
SS of patients treated with curative intent (R0 resection;
�157), again excluding patients with neuroendocrine tu-
or, was 25.4 months (range 1 to 117 months), and it was

ot significantly different among the 3 groups: MSKCC
median 28.4 months; range 1 to 117 months), FALP (me-
ian 24.7 months; range 5.5 to 94.2 months), and YCU
median 23 months; range 3 to 82 months) (Fig. 1B, p �
.12). The median DSS of patients who did not undergo
esection (n � 91) was 9 months (range 1 to 55 months)
nd was slightly but not significantly different among the 3
roups: MSKCC (median 11.8 months; range 2 to 48
onths), FALP (median 8.5 months; range 1 to 55
onths), and YCU (median 8.3 months; range 1to 17
onths, p � 0.17)
Because of the significant variability in disease extent at

resentation, analysis of variables predictive of outcomes
as limited to patients submitted to an R0 resection. Uni-
ariate analyses identified the following predictors of DSS:
re- or intraoperative diagnosis, jaundice, weight loss at
resentation, number of lymph nodes sampled, and num-
er of positive lymph nodes (Table 6). On multivariate
nalysis, T stage, N stage, and bile duct involvement were
he only independent predictors of survival; center of ori-

Figure 1. (A) Disease-specific survival among all pa
specific survival among patients treated with cura
Oncológico Fundación Arturo López Pérez; MSKCC
hama City University.
in was not a significant factor (Table 7). s
ISCUSSION
BCA is the most common biliary tract malignancy
orldwide.1 Many studies have compared various aspects
f this disease between different regions of the world, dem-
nstrating some variability in ethnic, racial, and gender
istribution.4,7,16 However, earlier publications have not
xtensively evaluated differences in disease presentation,
reatment, and survival among institutions in different
ountries. This study did identify a number of differences
n demographics, presentation, surgical treatment, and dis-
ase extent among the 3 centers. However, although there
as a modest survival difference in the entire cohort, DSS
f patients treated with curative intent was similar at all
ites, and in the final analysis, only factors related to disease
xtent independently predicted outcomes.

This study confirmed the findings of previous reports
hat, in general, the rate of GBCA among women is almost
wice that for men in Chilean and American populations,
ut not in Japan.1,6,7 Additionally, patients treated at cen-
ers in Chile and America were significantly younger than
apanese patients, and those treated in Japan had fewer
ncidental tumors.

The basis of these observed differences is not clear, but
olecular biologic studies support the existence of differ-

nt pathways of carcinogenesis, as well as the potential for
egional pathogenetic differences. For example, mutations
n the K-ras gene have been shown to be frequent in pa-
ients with anomalous pancreaticobiliary duct junction, a
ancer risk factor that appears to be relatively common in
apanese patients,17 but are rarely identified in GBCA as-

evaluated at MSKCC, FALP and YCU. (B) Disease-
intent at MSKCC, FALP and YCU. FALP, Instituto
morial Sloan-Kettering Cancer Center; YCU, Yoko-
tients
tive
, Me
ociated with an adenoma.18-21 Furthermore, differences
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able 6. Univariate Analysis of Variables Associated with Survival in Patients Treated with R0 Resection
ariable n Median survival, mo (range) Hazard ratio 95% CI p Value

ncidental diagnosis

Yes 104 26.2 (1–117) 0.26 0.15–0.42 �0.001

No 56 22.5 (2–98) 1

bdominal pain

No 112 27 (1–117) 0.84 0.44–1.62 0.62

Yes 19 27 (2–98) 1

aundice

No 123 28 (1–117) 0.43 0.25–0.72 �0.001

Yes 8 20 (7–32) 1

eight loss

No 128 27 (1–117) 0.59 0.36–0.98 �0.05

Yes 3 2 (27–88) 1

epatic resection

No 17 25 (12–56) 1.03 0.62–1.7 0.9

Yes 143 26 (1–117) 1

ile duct resection

No 82 27 (1–98) 1.04 0.59–1.83 0.8

Yes 78 22 (1–117) 1

ile duct involvement

Yes 23 18 (6–108) 1.57 0.96–2.57 0.06

No 134 27 (1–117) 1

umor size (continuous variable) 0.92 0.58–1.48 0.75

istology

Adenocarcinoma 143 26 (1–117) 0.65 0.09–1.52 0.28

Adenosquamous 12 24 (11–94) 0.27 0.04–3.67

Squamous 2 39 (5–74) 0.09 0.01–1.32

Endocrine 3 14 (4–28) 1

stage

T3–4 54 21 (1–117) 1.66 1.04–2.67 0.03

T1–2 106 27 (1–109) 1

ymph node metastases

Positive 54 19 (3–108) 1.87 0.87–4.03 0.1

Negative 100 28 (1–117) 1

umber of lymph nodes examined (continuous variable) 1.04 1.01–1.06 �0.001

umber of positive lymph nodes (continuous variable) 1.07 1.00–1.15 0.03

rade

Poor 40 21 (1–98) 2.81 0.67–11.74 0.32

Moderate 70 27 (1–117) 2.82 0.68–11.72

Well 13 37 (6–94) 1

oor differentiation

Yes 40 21 (1–98) 1.10 0.69–1.76 0.7

No 83 28 (1–117) 1

erivascular invasion

Yes 40 17 (1–99) 1.47 0.81–2.69 0.19

No 57 25 (1–98) 1

erineural invasion

Yes 37 22 (1–99) 1.22 0.64–2.32 0.5

No 60 22 (1–82) 1

tage

3–4 10 16 (3–108) 1.51 0.91–2.53 0.1

1–2 150 26 (1–117) 1

reatment center

YCU 36 23 (3–82) 1.99 0.98–4.02 0.08

MSKCC 91 28 (1–117) 0.89 0.56–1.42

FALP 33 25 (6–94) 1.0
ALP, Instituto Oncológico Fundación Arturo López Pérez; MSKCC, Memorial Sloan-Kettering Cancer Center; YCU, Yokohama City University.
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he spectra of deregulatory mutations in the TP53 gene
ave been documented in areas of high disease prevalence
Japan and Chile).18,22 So, epidemiologic and molecular
ata suggest that GBCA may arise and progress through
ifferent mechanisms; however, it remains to be proven
hat such differences result in biologically distinct cancers,
ith clear and measurable dissimilarities in clinical
ehavior.
Previous studies have shown that gallstones are an im-

ortant risk factor for GBCA, and in patients with GBCA
ue to gallstones, the cancer risk appears to be related to the
uration of the calculus disease.23 In Chile and high-risk
opulations of the US, the main risk factor for GBCA is
allstones,5,24 and these tend to be present at a relatively
oung age, particularly in women. Diet and obesity also
ontribute to the risk of GBCA.25 People with high fat diets
ppear to have a greater risk of GBCA, in contrast to those
ith high intake of fish.26 In a recent study of 4,424 Japa-
ese patients with GBCA by Kayahara and colleagues,17

ess than half (44.6%) were associated with cholelithiasis,
nd 50% had no obvious risk factors.The average age in the
ormer group was 66.9 years, similar to that of Japanese
atients in this study, although the gender distribution was
ore than 2:1 in favor of women; by contrast, in the largest

roup without stone disease, the male-to-female ratio was
early 1:1. The results of this study are in line with those
rom previous reports showing a lower incidence of
allstone-associated GBCA in Japanese patients. This fact,
ombined with the higher dietary fat content and obesity
ates in Western countries compared with Japan23 could

able 7. Multivariate Analysis of Variables Associated with
urvival in Patients Treated with R0-Resection
ariable Hazard ratio 95% CI p Value

reatment center
YCU 1.26 0.50–3.15 0.54
MSKCC 0.84 0.42–1.69
FALP 1.0
Stage
3–4 1.9 1.14–3.18 0.01
1–2 1.0

ymph node metastases
Positive 1.88 1.14–3.11 0.01
Negative 1.0

ncidental diagnosis
No 1.56 0.89–2.92 0.16
Yes 1.0

ile duct involvement
Yes 2.5 1.41–4.78 0.002
No 1.0

ALP, Instituto Oncológico Fundación Arturo López Pérez; MSKCC, Me-

aorial Sloan-Kettering Cancer Center; YCU, Yokohama City University.
ell account for the age and sex differences observed in this
tudy, with later development of gallstones in Japanese pa-
ients. However, the Kayahara study17 would suggest an
mportant carcinogenetic pathway independent of biliary
alculus disease, which seems to be particularly prevalent in
apanese patients.

The very low proportion of incidental GBCA was an-
ther area of notable discrepancy between patients from
apan compared with those from Chile and America.

orldwide, the proportion of patients with incidental tu-
ors (diagnosed after cholecystectomy) has increased over

he past several years, likely a consequence of the increasing
se and availability of laparoscopic cholecystectomy.27,28

lthough most patients in this study had incidental
BCA, the rate in the Japanese patients was 19.5%, far

ower than in the other 2 centers. The reason for this dis-
repancy is unclear, although the finding is in line with the
ata reported by Kayahara and associates,17 in which 84%
f 4,424 cases were diagnosed preoperatively, a figure that
s much greater than typically seen in studies from Western
enters. A high proportion of patients with advanced tu-
ors, and therefore more easily identified on imaging,

ould account for this observation, and although plausible
n the large population-based study,17 the data in this study
howed just the opposite, with more than 70% of Japanese
atients having T1 and T2 tumors. Differences in imaging
echniques or interpretation and/or level of suspicion for a
ancer diagnosis are all potential contributing factors in
his regard.

When considering the entire study cohort, notable vari-
tions in disease extent were evident among the 3 centers,
articularly the higher proportion of Chilean patients pre-
enting with more advanced stage disease. This resulted in
ifferences in the R0 resection rate and the type of surgical
herapy rendered, as well as an overall decreased DSS com-
ared with the other 2 groups. It is tempting to invoke
isease biology as a possible explanation for this observa-
ion, but other factors would seem more plausible, such as
ifferences in access to health care and treatment ap-
roaches to patients with advanced disease. Support for
his argument is apparent when the analysis was limited to
atients submitted to a complete resection. Although mi-
or disease-related disparities persisted, they were not im-
ortant enough to result in significant differences in disease
tage. Most importantly, when completeness of resection
as not a variable, survival was nearly identical at all 3 sites,

nd only T stage, nodal involvement, and bile duct involve-
ent were independent predictors of survival.
From a technical standpoint, the results of this study do

ot support any particular operative approach, other than

chievement of an R0 resection. The majority of hepatic
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esections were segmental in nature, reflecting the general
rend in the management of GBCA. Differences were
oted in the number of lymph nodes evaluated among the
centers. Although this may be related to differences in

athologic review, there were likely also disparities in the
xtent of lymphadenectomy; however, given the lack of
urvival difference in patients submitted to a complete re-
ection, the data would argue against any benefit of ex-
ended lymphadenectomy. A similar argument may be
ade for empiric bile duct resection. The proportion of

atients who underwent bile duct resection varied widely
cross centers, although the proportion with actual bile
uct involvement was similar and relatively low. Again,
iven the survival rates across centers after an R0 resection,
emoval of the bile duct empirically (ie, not needed to
chieve a complete resection) would appear to offer little
enefit.
Several limitations of this study must be recognized.

irst, any suggestion of location-specific differences in dis-
ase pathogenesis, although possible based on the demo-
raphic data, is speculative and cannot be proved defini-
ively, given the limitations of the dataset. Second, if these
ifferences are real, the relative contributions by genetic
nd environmental factors are unknown. In a recent epide-
iologic study,29 the high mortality of GBCA in first-

eneration South Asian immigrants to the United King-
om was reduced in later generations, suggesting not only
n important environmental influence in disease patho-
enesis, but also that GBCA incidence in immigrants ulti-
ately reflects that of the adopted country; whether disease

ehavior in these patients is the same as that for the native
opulation is unclear. For this study, this observation is
ermane primarily for the American cohort, which was
ore ethnically diverse compared with patients at the other
centers. Finally, the subjects in this study represent a small

ample of GBCA patients in each country, with the as-
umption that they reflect their respective national popu-
ations; however, the small sample size makes it impossible
o account for differences in small subgroups.

ONCLUSIONS
n summary, in patients with GBCA, disease extent at pre-
entation appears to be a more important and powerful
redictor of survival than center of origin. Regional differ-
nces in pathogenesis are likely, particularly regarding
allstone-related disease among Japanese patients com-
ared with those from Chile and America, but do not result
n tumors with significantly different clinical behaviors. It
hould be emphasized that this report does not represent a
omprehensive analysis of patients from each of the 3 re-

ions. Studies with larger numbers of patients, and indeed,
atients from other regions of the world, will be needed to
onfirm these results.
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