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Abstract

AIM: To investigate the impact of surgical procedures
on prognosis of gallbladder cancer patients classified
with the latest tumor-node-metastasis (TNM) staging
system.

METHODS: A retrospective study was performed
by reviewing 152 patients with primary gallbladder
carcinoma treated at Peking Union Medical College
Hospital from January 2003 to June 2013. Postsurgical
follow-up was performed by telephone and outpatient
visits. Clinical records were reviewed and patients were
grouped based on the new edition of TNM staging system
(AJCC, seventh edition, 2010). Prognoses were analyzed
and compared based on surgical operations including
simple cholecystectomy, radical cholecystectomy (or
extended radical cholecystectomy), and palliative surgery.
Simple cholecystectomy is, by definition, resection of the
gallbladder fossa. Radical cholecystectomy involves a
wedge resection of the gallbladder fossa with 2 cm non-
neoplastic liver tissue; resection of a suprapancreatic
segment of the extrahepatic bile duct and extended
portal lymph node dissection may also be considered
based on the patient’s circumstance. Palliative surgery
refers to cholecystectomy with biliary drainage. Data
analysis was performed with SPSS 19.0 software. Kaplan-
Meier survival analysis and Logrank test were used
for survival rate comparison. £ < 0.05 was considered
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statistically significant.

RESULTS: Patients were grouped based on the
new 7" edition of TNM staging system, including 8
cases of stage 0, 10 cases of stage I, 25 cases of
stage I, 21 cases of stage IIA, 21 cases of stage
B, 24 cases of stage IVA, 43 cases of stage IVB.
Simple cholecystectomy was performed on 28 cases,
radical cholecystectomy or expanded gallbladder
radical resection on 57 cases, and palliative resection
on 28 cases. Thirty-nine cases were not operated.
Patients with stages 0 and I disease demonstrated
no statistical significant difference in survival time
between those receiving radical cholecystectomy and
simple cholecystectomy (P = 0.826). The prognosis
of stage I patients with radical cholecystectomy was
better than that of simple cholecystectomy. For stage
I patients, radical cholecystectomy was significantly
superior to other surgical options (P < 0.05). For stage
IVA patients, radical cholecystectomy was not better
than palliative resection and non-surgical treatment. For
stage IVB, patients who underwent palliative resection
significantly outlived those with non-surgical treatment
(P <0.01)

CONCLUSION: For stages 0 and I patients, simple
cholecystectomy is the optimal surgical procedure,
while radical cholecystectomy should be actively
operated for stages 1I and 1I patients.

Key words: Gallbladder cancer; Simple cholecystectomy;
Tumor-node-metastasis staging; Radical cholecystectomy;
Prognosis

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Surgical resection is still the only cure for
gallbladder cancer. Choice of surgery procedure based
upon disease stages remains an important topic. This
study showed that simple cholecystectomy would be
the best choice for stages 0 and I gallbladder cancer
(GBC) patients; stages I and II patients should
actively seek for radical cholecystectomy (or extended
radical resection surgery); and palliative treatment
should be the major method for patients with stage
IV GBC, and careful evaluation was necessary before
applying any more aggressive surgical procedure.
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aggressive malignant disease in the biliary system!".
With the development of imaging technique in recent
years, more and more GBC cases were diagnosed.
However, due to the lack of specific signs and
symptoms, most of the cases were either diagnosed
incidentally or at an advanced stage, which led to
poor prognosis®, Advanced GBC is characterized
by local invasion, extensive regional lymph node
metastasis, vascular encasement, and distant
metastases. Interdisciplinary collaboration among
surgeons, oncologists, and endoscopy experts in the
treatment of GBC patients is very important™®. Surgical
resection is still the only chance for cure, yet the
prognosis is poor due to high recurrence, morbidity
and mortality™ ). Choice of surgery procedure based
upon disease stages remains an important topic.
Currently no guidelines have been established for the
treatment of GBC. Surgical management of GBC that
had been documented from different countries or
areas demonstrated different results of prognosis'®.
This retrospective study aimed to assess the surgical
approaches and patient prognosis based on the tumor-
node-metastasis (TNM) staging system (AJCC, seventh
edition, 2010)® in the Chinese population, seeking to
generalize an effective strategy that could be suitable
for the majority of patients.

MATERIALS AND METHODS

Postsurgical follow-up was performed by telephone
and outpatient visits on 152 GBC patients who were
treated from January 2003 to June 2013 at the Peking
Union Medical College Hospital. Clinical records were
reviewed and patients were re-grouped based on the
new edition of TNM staging system (AJCC, seventh
edition, 2010; Table 1). Prognoses were analyzed and
compared based on surgical operations.

A variety of surgical procedures were involved in the
treatment of GBC, including simple cholecystectomy,
radical cholecystectomy (or extended radical cholecyste-
ctomy), and palliative surgery. Simple cholecystectomy
is, by definition, resection of the gallbladder fossa.
Radical cholecystectomy involves a wedge resection
of the gallbladder fossa with 2 cm non-neoplastic liver
tissue; resection of a suprapancreatic segment of
the extrahepatic bile duct and extended portal lymph
node dissection may also be considered based on the
patient’s circumstance. Palliative surgery refers to
cholecystectomy with biliary drainage.

Data analyses were performed with SPSS 19.0 (IBM.
United States). Kaplan-Meier survival analysis and
Logrank test were used for survival rate comparison.
P < 0.05 was considered statistically significant. The
statistical methods of this study were reviewed by
Professor Guangliang Shan’s group from Teaching and
Research Section of Peking Union Medical College.

INTRODUCTION

RESULTS

Gallbladder cancer (GBC) is the most common and
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A total of 152 patients were reviewed, including
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Table 1 AJCC staging classification system of gallbladder

carcinoma, 7™ edition

Primary tumor (T)
TX Primary tumor cannot be assessed
TO No evidence of primary tumor
Tis Carcinoma in situ
T1 Tumor invades lamina propria or muscle layer
Tla Tumor invades lamina propria
T1b Tumor invades muscle layer
T2 Tumor invades muscle layer, no extension beyond the serosa or
into the liver
T3 Tumor perforates the serosa and/or directly invades the liver and/
or one other adjacent organ or structure
T4 Tumor invades main portal vein or hepatic artery or invade two or
more extrahepatic organs or structures
Regional lymph nodes (N)
NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastases
N1 Metastases to nodes along the cystic duct, common bile duct,
hepatic artery, and/or portal vein
N2 Metastases to periarotic, pericaval, and/or celiac artery lymph
nodes
Distant metastasis (M)
MO No distant metastasis
M1 Distant metastasis

Stage 0 Tis NO Mo
Stage 1 T1 NO MO
Stage 1l T2 NO MO
Stage MA T3 NO MO
Stage B T1-3 N1 MO
Stage VA T4 NO-1 MO
Stage IVB Any T N2 MO

Any T Any N M1

61 males and 91 females, with a median age of 68
ranging from 29-89 years old. Among them, 36 cases
are still alive currently, 97 cases were deceased with
a median survival time of 8 mo (ranging from 1 to
67 mo), and the remaining 19 (12.5%) cases were
censored. The results of this study showed that the 1-,
3- and 5-year survival rates of patients with GBC were
54.40%, 34.70% and 25.75%, respectively.

One hundred and thirty-five of the 152 patients
underwent pathological examination, among whom the
majority (n = 122) had adenocarcinoma, and the rest
had adenosquamous carcinoma (n = 3), squamous
carcinoma (n = 2), sarcoma (n = 1), gallbladder
adenoma with focal adenocarcinoma (n = 5), or
metastatic hepatocellular carcinoma (n = 2). The other
17 patients who were not suitable for surgery due to
late presentation were diagnosed and staged based
on clinical data and imaging findings. Among the 135
cases with pathological examination, 26 were well-
differentiated carcinoma, 50 moderately differentiated,
42 poorly differentiated, and 17 had no report of tumor
differentiation grade. The proportions of patients from
each differentiation grade that has been implemented
with certain surgical procedures are shown in Table 2.

Patients were grouped based on the new 7" edition
of TNM staging system, and correlation of prognoses
and surgical procedures were analyzed in each group,
including 8 cases of stage 0, 10 cases of stage I, 25
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cases of stage I, 21 cases of stage IMA, 21 cases of
stage I B, 24 cases of stage IVA, 43 cases of stage IVB.
Simple cholecystectomy was performed on 28 cases,
radical cholecystectomy or expanded gallbladder
radical resection on 57 cases, and palliative resection
on 28 cases. Thirty-nine cases were not operated
(Table 3). Fourteen postoperative complications were
documented as fat liquefaction of incision and severe
MODS (Table 4).

Due to limited case number, stages 0 and I were
combined into one group, 12 of them were operated
by simple cholecystectomy and 6 by radical cholecy-
stectomy. No significant differences in survival time
were found between the two surgery procedures (;°
= 0.048, P = 0.826) (Figure 1A). In the stage Il
group, 16 patients underwent simple cholecystectomy
while 9 underwent radical cholecystectomy. Since all
the cases have been censored, survival time cannot
be calculated. However, by comparing two sets of
data, we believed that the prognosis of the radical
surgery group may be better than that of the simple
cholecystectomy group. The simple cholecystectomy
group included 7 dead cases (a survival range of
12-24 mo, with a median survival time of 28 mo)
and 3 survivors (survival time was currently 77, 66,
and 59 mo), while in the surgery group (9 cases), 6
cases survived (a current survival range of 2-82 mo,
with a median survival time of 12.5 mo) (Figure 1B).
Among the 42 stage Il patients, 23 were operated
by extended radical cholecystectomy and the other
19 underwent palliative resection. Survival analysis
showed a statistically significant difference between
the two operation procedures (P < 0.05, Figure 1C).
Among the 21 stage TIA patients, 12 were operated
by extended radical cholecystectomy and the other
9 underwent palliative resection. Survival analysis
showed a statistically significant difference between
the two operation procedures (P < 0.05, Figure 1D).
Different result was observed from the stage 1B group
in which 7 patients were operated by extended radical
cholecystectomy and 10 by palliative resection (P >
0.05, Figure 1E). In the stage IVA group, extended
radical cholecystectomy did not result in longer survival
time than palliative resection and/or non-surgical
treatment (P > 0.05, Figure 1F). However, we found
significant differences in the stage IVB group in which
palliative resection resulted in longer survival time than
non-surgical treatment (P < 0.05, Figure 1G).

DISCUSSION

To determine the most suitable surgical procedure
for various stages of GBC is always challenging. Most
studies agreed that simple cholecystectomy was
sufficient for TO and T1la (lamina propria invasion)
patients® "', Different opinions existed for T1b
(muscle invasion) GBC treatment. Some studies
supported simple cholecystectomy!*?, whereas others
advocated radical cholecystectomy™**. The American
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Table 2 Patient demographics and tumor differentiation characteristics 7 (%)

Item Number Simple cholecystectomy Radical cholecystectomy  Palliative resection No surgery
Age
mean + SD 63.75 +11.86 66.61 +£11.07 62.75 +11.38 63.53 +13.19 63.68 +£12.01
Range 29-89 50-89 36-85 29-81 39-83
Sex
Male 61 (40.13) 10 (16.39) 22 (36.07) 13 (21.31) 16 (26.23)
Female 91 (59.87) 18 (19.78) 33 (36.26) 18 (19.78) 22 (24.18)
Differentiation
High 26 (17.11) 10 (38.46) 6 (23.08) 8 (30.77) 2 (7.69)
Median 50 (32.89) 9 (18.00) 26 (52.00) 7 (14.00) 8 (16.00)
Low 42 (27.63) 3 (7.14) 20 (47.62) 11 (26.19) 8 (19.05)
No report 34 (22.37) 6 (17.65) 4 (11.76) 4 (11.76) 20 (58.82)
Total 152 28 (18.42) 57 (37.50) 28 (18.42) 39 (25.66)

Table 3 Patient numbers of various treatments in each tumor-node-metastasis staging group n (%)

TNM stage Case Simple Radical Palliative resection Inoperable P value'
cholecystectomy cholecystectomy

0+ 1 18 (11.84) 12 (66.67) 6 (33.33) 0 0 0.826
il 25 (16.45) 16 (64.00) 9 (26.00) 0 0 0.114
mA 21 (13.82) 0 12 (57.14) 9 (42.86) 0 0.034
mB 21 (13.82) 0 11 (52.38) 10 (47.62) 0 0.701
VA 24 (15.79) 0 19 (79.17) 2(8.33) 3 (12.50) 0.686>
VB 43 (28.29) 0 0 7 (16.28) 36 (83.72) 0.001
Total 152 28 (18.54) 57 (37.50) 28 (18.42) 39 (25.66)

'The P value refers to comparisons of survival times between patients with different surgical procedures in the same TNM stage; “Palliative resection and

non-surgical treatment were combined to compare with radical cholecystectomy. TNM: Tumor-node-metastasis.

Table 4 Postoperative complications presented in different stage groups

TNM stage Surgical procedures Age P value Complication
(mean + SD)
0-1 Simple cholecystectomy 61.58 +10.587 0.662 1 Infection under the skin incision with gallbladder
bed bleeding
Radical cholecystectomy 64.17 +13.527 0
I Simple cholecystectomy 71.56 + 9.893 0.371 0
Radical cholecystectomy 68.22 + 6.220 1 Fat liquefaction of incision
MA Radical cholecystectomy 61.67 £12.397 0.367 0
Palliative resection 67.00 £13.991 1 Biliary fistula
B Radical cholecystectomy 65.82£7.973 0.510 0
Palliative resection 62.20 +14.676 2 Biliary fistula, pulmonary embolism
VA Radical cholecystectomy 67.47 +9.553 0.066 3 MODS resulting from biliary tract infection (dead),
deep vein thrombosis, deterioration of liver function
Palliative resection and No surgery ~ 57.80 +11.520 1 Lung infection
VB Palliative resection 65.57 +14.293 0.817 3 Abdominal infection, acute pulmonary edema,
subphrenic effusion
No surgery 64.39 +11.905 2 MODS (dead)

TNM: Tumor-node-metastasis.

NCCN guideline recommends radical resection to T1b
with regional lymph node dissection**. However,
it was difficult to have a confirmed pre-surgical
diagnosis to distinguish T1a and T1b, which explained
the reason that a relative high proportion of radical
cholecystectomy was performed. Nevertheless, our
data provided evidence that simple cholecystectomy
should be the first choice for patients at stage I .
More aggressive resection did not bring more benefit
to patients. Unfortunately, given the rarity of patient
falling into this category™, this observation needs to
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be verified in larger clinical trials.

Radical cholecystectomy was the major surgical
intervention for stage I and more advanced GBC at
our hospital, as widely accepted internationally*'”,
The proportions of patients who underwent radical
cholecystectomy for stages 11, I, and IVA were
47.6%, 50%, and 79.2%, respectively, much higher
than those reported in the United States*®. Some
studies even suggested that for stage I and more
advanced GBC, lymph node dissection should include
N1 and N2 nodes*®!. Although statistics cannot be
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calculated for censored cases, by comparing the two
sets of data, radical gallbladder resection may be
suggested for patients in stage 1 which may have
better prognosis than simple cholecystectomy.

Stage M GBC perforated through the serosa, and
(or) involved the liver and (or) other one adjacent
organs, or hilar lymph nodes (N1). Even though it
was still operable at stage I, substantial morbidity
existed from the GBC itself as well as from the
operation. A previous study suggested that extended
radical surgery can bring a better survival®, One
study even concluded that extended radical resection
is the only chance for patients to survive™!, despite
of its high mortality. In the case of stage A, more
radical resections were performed and resulted in
longer survival time. For stage B patients, however,
relatively more palliative resections were performed at
our hospital, which were proven to be less beneficial.
Our data suggested that, for stage I patients,
especially those with stage A disease, radical
cholecystectomy or extended radical resection should
be pursued.

Stage IV GBC is the most difficult stage for treat-
ment decision, since cancer has invaded the hepatic
artery, portal vein, more adjacent organs, and
distant lymph nodes or organs. The standard simple
cholecystectomy would never be an option for this state.
Whether extended radical cholecystectomy or palliative
resection should be applied remains controversial.
In general extended radical cholecystectomy was
more popular in Japan and China*®*®. Some reports
have suggested certain benefits to perform radical
resection on patients with stage IV GBC®??%, while
other studies concluded differently™™. One notion was
widely accepted that careful consideration should be
taken before applying any surgical treatment due to
high morbidity and mortality!*”. In our study, among
the 24 stage IVA cases, 19 underwent extended
radical cholecystectomy and 5 chose to have palliative
or non-surgical treatment. The number for palliative
and non-surgical treatment was too limited to have a
statistical comparison. Nevertheless, data suggested
that extended radical cholecystectomy might not a
good choice for patients at this terminal stage. As
for stage IVB GBC patients, it is generally considered
that palliative treatment would be the most suitable
measure®?%, Our data suggested that the palliative
resection group significantly outlived the non-surgical
treatment group.

In summary, based on the new TNM classification
system, we concluded that (1) simple cholecystectomy
would be the best choice for stages 0 and I GBC
patients; (2) stages 1T and I patients should actively
seek for radical cholecystectomy (or extended radical
resection surgery); and (3) palliative treatment should
be a major method for patients with stage IV GBC, and
careful evaluation was necessary before applying any
more aggressive surgical procedure.
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COMMENTS

Background

Gallbladder cancer (GBC) is the most common and aggressive malignant
disease in the biliary system. Due to the lack of specific signs and symptoms,
most of the cases were either diagnosed incidentally or at an advanced stage,
which led to poor prognosis. Surgical resection is still the only chance for cure,
however, choice of surgery procedure based upon disease stages remains an
important topic. Surgical management of GBC that had been documented from
different countries or areas of territorial locations demonstrated different results
of prognosis.

Research frontiers

A variety of surgical procedures were involved in the treatment of GBC,
including simple cholecystectomy, radical cholecystectomy (or extended radical
cholecystectomy), and palliative surgery. The current research hotspot is to
determine the most suitable surgical procedure for various stages of GBC.

Innovations and breakthroughs

The data provided evidence that simple cholecystectomy should be the first
choice for patients at stage I . More aggressive resection did not bring more
benefit to patients. Radical cholecystectomy or extended radical resection
should be pursued for stages I and II GBC patients. Extended radical
cholecystectomy might not be a good choice for patients at IVA stage. As for
stage IVB GBC patients, our data suggested that the palliative resection group
significantly outlived the non-surgical treatment group.

Applications

It is necessary to thoroughly evaluate tumor stages for GBC patients by
interdisciplinary collaboration among surgeons, oncologists, endoscopy experts
before applying any surgical treatment.

Terminology

Gallbladder cancer is a highly lethal and aggressive disease with a poor
prognosis. It is the most common malignant lesion of the biliary tract. Simple
cholecystectomy is, by definition, resection of the gallbladder fossa. Radical
cholecystectomy involves a wedge resection of the gallbladder fossa with 2
cm non-neoplastic liver tissue; resection of a suprapancreatic segment of the
extrahepatic bile duct and extended portal lymph node dissection may also be
considered based on the patient’s circumstance. Palliative surgery refers to
cholecystectomy with biliary drainage.

Peer-review

This is a very interesting study about the impact of surgical procedures on
prognosis of gallbladder cancer patients. In this study, the authors performed
a review of 152 patients with primary gallbladder carcinoma. This study
showed that simple cholecystectomy would be the best choice for stages
0 and I GBC patients; stages II and II patients should actively seek for
radical cholecystectomy (or extended radical resection surgery); and palliative
treatment should be a major method for patients with stage IV GBC, and
careful evaluation was necessary before applying any more aggressive surgical
procedure.
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