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Background/Purpose

The optimal surgical extent for T1 gallbladder cancer (GBC) remains

controversial. Simple cholecystectomy is routinely performed for T1

GBC while several guidelines recommend extended cholecystectomy

for T1b GBC. However, evidence regarding the optimal surgical

extent for T1 GBC is lacking. This study aims to systematically

evaluate the optimal surgical extent for early GBC with regard to

long-term survival.

Methods

A comprehensive literature search in MEDLINE was performed to

identify studies with histologically proven GBC and survival data. A

total of 22 articles with a total of 2,578 patients were included in the

final analysis. Dichotomous data regarding cancer-related death in all

T1, T1a, and T1b GBC cases were extracted Risk ratios, risk

differences, and 95% confidence intervals (CIs) were pooled.
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Results

The risk ratio between simple and extended cholecystectomy in T1

GBC patients was 1.06 (95% CI 0.97-1.16); T1a, 0.82 (95% CI

0.70-0.96); and T1b, 1.06 (95% CI 0.93-1.22). No significant difference

was found according to the extent of surgery in all T1 or T1b GBC

cases (P=0.17 and P=0.36, respectively). Simple cholecystectomy had

significantly lower cancer-related death in T1a GBC patients (P=0.01).

Conclusion

Simple and extended cholecystectomy showed comparable survival

outcomes in T1 GBC patients.

Keywords : Gallbladder neoplasm; Cholecystectomy; Laparoscopic

cholecystectomy; Surgical oncology

Student Number: 2017-25026
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INTRODUCTION

Early gallbladder cancer (GBC) is defined as carcinoma confined to

the mucosa (T1a) and muscularis (T1b).(1, 2) GBC is the most

common biliary tract malignancy, but its incidence rate, particularly

that of early GBC, is low,(3) because it is mostly diagnosed at

advanced stages.(3, 4) The incidence of GBC varies greatly between

regions, and its preoperative diagnostic modalities, surgical

methodologies, and pathologic evaluations differ greatly. As a

consequence, the overall survival rate differs between countries. Due

to the increased and widespread utilization of laparoscopic

cholecystectomy, incidental diagnosis of early GBC has increased.

However, whether simple cholecystectomy alone is sufficient in the

management of T1 GBC remains unclear.

Several studies have reported the oncologic safety of performing

simple cholecystectomy, either open or laparoscopic approach, in

patients with T1a GBC, with a recent overall survival of 95-100%.(5,

6) Simple cholecystectomy is generally accepted as an adequate

treatment for T1a GBC, whereas the standard surgical extent for T1b

GBC remains controversial.(7) Whether simple cholecystectomy is

oncologically safe or extended cholecystectomy, including lymph node

dissection and hepatectomy, should be performed has been long

debated.

The current guidelines for the management of early GBC lack

substantial evidence and vary greatly depending on the institutional



- 7 -

or national policy. The National Comprehensive Cancer Network

(NCCN) guidelines for early GBC recommend radical resection.(8)

These established guidelines are based on low-level evidence, and

current practices do not conform to guideline recommendations.(9)

Furthermore, the Japanese guidelines recommend open

cholecystectomy for early GBC, which conflicts with the current

trend.(10)

Due to the rarity of early GBC, randomized prospective trials are

impractical. Moreover, preoperative staging is challenging, with a

diagnostic accuracy of 40-60% contributing to the difficulties in

performing clinical trials.(11) Several studies have investigated the

oncologic safety of simple and extended cholecystectomy in patients

with T1 GBC. However, data regarding the long-term outcomes in

patients who underwent surgical resection for T1 GBC vary greatly.

Furthermore, most of the reports are retrospective in nature and

include only a small number of patients with low-level evidence.

Therefore, in this study, we aimed to perform a meta-analysis to

evaluate the optimal surgical extent in patients with T1 GBC with

regard to oncologic safety.

METHODS

Literature search strategy

A thorough search of MEDLINE was performed to identify relevant

original studies on the survival outcomes in patients with early GBC

assessed based on surgical extent. A combination of search terms,
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including early GBC or carcinoma, cholecystectomy, surgery,

laparoscopy, and T stage, was used.

Inclusion criteria

Full English publications since 1990 were considered eligible for

inclusion. Studies that conformed to all of the following criteria were

considered for eligibility and were included in the analysis: (1)

population: T1, either T1a or T1b GBC undergoing simple or

extended cholecystectomy via open or laparoscopic approach (studies

containing at least 5 patients were included); (2) reference standard:

histologically proven early GBC by surgically resected specimen; (3)

study design: observational or cohort studies of the overall survival

of patients with early GBC undergoing simple or extended

cholecystectomy; and (4) outcomes: sufficient data that suffice

reference standard with details of cancer-related deaths and survival.

Exclusion criteria

Case reports and case series with a sample size of less than five

were excluded. Review articles, editorials, and consensus proceedings

were also considered ineligible. Studies that do not identify the

surgical extent as either simple or extended cholecystectomy were

excluded. Articles without pathological diagnosis using surgically

resected specimen were also excluded. Furthermore, studies not within

the field of interest or those without sufficient data were excluded. In

cases of overlapping data from the same database or registry, studies
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with adequate information were selected and those with insufficient

data were excluded. Studies conducted based on the same data with

different study periods were included.

Data extraction

Data were obtained by two reviewers (H Lee and Y Han)

independently according to the predefined inclusion criteria. All data

were extracted according to a standardized data collection form. The

two reviewers examined all extracted data to eliminate any

discrepancies. A third reviewer (JY Jang) was consulted for any

disagreements to reach consensus.

Quality assessment

The quality of included studies was assessed utilizing the

Newcastle-Ottawa Scale(12) by two reviewers (H Lee and W Kwon).

Data synthesis and statistical analysis

Interpretative analysis of the risk ratio and risk difference between

simple and extended cholecystectomy for T1 GBC was carried out.

Subgroup analysis with respect to T1a and T1b was also performed.

Since most survival data of patients with early GBC were insufficient

because of censoring, missed evaluation, or loss to follow-up,

dichotomous analysis of cancer-related death as events was

conducted. Due to lack of events, risk difference analysis was

performed, and risk ratio was analyzed ancillary to it. Fixed-effects
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model was utilized in studies with heterogeneity less than 50%, and

random-effects model in studies with heterogeneity more than 50%.

Statistical analysis was performed using the Review Manager

(RevMan) (version 5.3; The Cochrane Collaboration, The Nordic

Cochrane Center, Copenhagen, Denmark). All stages of this

meta-analysis adhere to the MOOSE guideline.(13)

RESULTS

Search results

The search process is described in Figure 1. A thorough literature

search on MEDLINE identified 982 publications potentially relevant to

this study. A total of 887 studies were excluded after screening, and

39 studies were further excluded after reviewing the abstracts.

Full-text assessment of 60 eligible publications was then performed.

Of these 60 publications, 38 studies were excluded after detailed

review due to insufficient data regarding T1 GBC, absence of

separate data according to surgical extent, lack of histologic

confirmation, or insufficient sample size. Finally, 22 publications were

included in the analysis.(5, 6, 14-33)

Characteristics of the included studies

The characteristics of included publications are described in Table 1.

A total of 22 publications with 2,578 patients diagnosed with early

GBC, either T1a or T1b GBC, were included. Eighteen studies with

descriptive analysis on the survival of 2,270 patients diagnosed with
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T1 GBC who underwent simple or extended cholecystectomy were

identified. Subgroup analysis included 14 and 15 publications on T1a

and T1b GBC, respectively.

Types of surgical intervention

The risk difference was analyzed due to lack of events in risk ratio

analysis. The pooled risk difference between simple and extended

cholecystectomy in patients with T1 GBC was 0.05 [95% confidence

interval (CI) 0.02-0.12]. The risk difference was insignificant between

the extent of surgery (P=0.17). The pooled risk ratio between simple

and extended cholecystectomy in patients with T1 GBC was 1.06

(95% CI 0.97-1.16). The risk ratio between the two surgical

interventions was also statistically insignificant (P=0.17) (Figure 2).

With respect to T1a GBC, the risk difference according to surgical

extent was -0.03 (95% CI -0.13 to -0.08), which was statistically

insignificant (P=0.60). The risk ratio was 0.82 (95% CI 0.70-0.96).

Compared with extended cholecystectomy, simple cholecystectomy had

significantly reduced risk of death (P=0.01) (Figure 3).

The risk difference between simple and extended cholecystectomy in

patients with T1b GBC was 0.03 (95% CI -0.03-0.10). Risk difference

analysis showed no difference between the two surgical interventions

(P=0.33). The risk ratio according to surgical extent for T1b GBC

was 1.06 (95% CI 0.93-1.22), which was statistically insignificant

(P=0.36). No difference in events was noted when simple or extended

cholecystectomy was performed (Figure 4).
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Subgroup analysis to evaluate regional differences between Eastern

and Western countries was performed. The risk difference between

simple and extended cholecystectomy for T1 GBC in Eastern

countries was 0.03 (95% CI –0.06-0.12) which was statistically

insignificant (P=0.56). The risk ratio was 1.48 (95% CI 0.54-3.99), but

did not show statistical significance (P=0.44) (Figure 5). The risk

difference and risk ratio between different surgical extent in T1 GBC

in Western countries was 0.12 (95% CI –0.05-0.28) and 1.18 (95% CI

0.83-1.67) respectively. However, there was no difference in

performing simple or extended cholecystectomy in T1 GBC in

Western countries (P=0.16 and 0.36 respectively) (Figure 6).

Substantial heterogeneity was also not observed in all analyses.

Moreover, no significant publication bias was observed (Figure 7).

DISCUSSION

The incidence of GBC differs according to region; GBC often affects

populations in South America and Asia.(34) The overall survival rate

of patients with early GBC varies greatly between each institute and

country. The actual long-term outcomes in patients with early GBC

remain unclear owing to several reasons. Preoperative diagnosis of

early GBC is challenging. The highest rate of diagnosis is achieved

through high resolution or endoscopic ultrasonography, which may not

be available in many hospitals. The anatomically thin gallbladder

walls and the presence of Rokitansky-Aschoff sinuses make

estimation of the tumor depth challenging. Moreover, in many cases,
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early GBC is not thoroughly assessed pathologically, making exact

staging even more difficult and providing a chance for understaging.

Furthermore, owing to lack of standardized pathologic reporting

systems, the pathologic diagnosis of GBC is mainly dependent on the

attending pathologist.

Standardized pathologic reporting systems for GBC are required to

evaluate the actual overall survival in patients with early GBC

according to surgical extent. Moreover, when assessed by expert

pathologists, 70% of early GBC cases can be missed leading to

misdiagnosis.(35) Due to a lack of standardization, advanced GBC is

understaged as early, obscuring the long-term outcomes of early

GBC. The overall survival of patients with early GBC is dismal in

European countries where GBC is not prevalent, whereas survival

rates are exceptional, reaching 100% in GBC endemic areas. Such

disparity is probably caused by undersampling in countries where

GBC is less prevalent, thereby more advanced GBC is misclassified

as earlier lesions leading to a misinterpreted low survival rate.

Routine pathologic sampling protocols from endemic regions should be

adopted elsewhere to achieve accurate diagnosis and staging.(36)

Producing sufficient pathologic sections according to protocol is of

great significance in the diagnosis of early GBC.(37) Standardized

reporting systems are crucial to better establish a well-supported

guideline.

Treatment of GBC is important due to its aggressive nature and poor

prognosis. Patients are often asymptomatic and present with advanced
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stages. GBC is unresponsive to chemotherapy, and radical resection

remains the mainstay of treatment. Overall survival is improved when

GBC is radically resected at an early stage. Due to recent

implementation of routine health checkup campaigns and advancement

of imaging modalities, the number of early findings with respect to

GBC at less advanced stages have increased, thereby allowing for

earlier aggressive treatment.(38, 39) Moreover, due to the widespread

practice of laparoscopic cholecystectomy, incidental detection of early

GBC has increased. However, the optimal surgical extent for T1 GBC

has been a long-standing issue of debate due to the relatively low

incidence of this disease.

Whether simple or extended cholecystectomy is oncologically

acceptable for T1 GBC remains debatable. Several studies have

reported long-term survival after surgery in patients with early GBC,

but the evidence remains weak. Although simple cholecystectomy is

widely performed in patients with T1a GBC and seems to be

adequate, substantial evidence is lacking. Furthermore, the role of

simple or extended cholecystectomy in T1b GBC is highly

controversial, and no evidence supports the oncologic safety of either

treatment. Therefore, the treatment of T1b GBC depends mainly on

the preference and experience of the surgeon.(9)

According to current guidelines, simple cholecystectomy is sufficient

for T1a GBC, and re-resection is recommended for patients with T1b

GBC. However, there is increasing evidence to suggest otherwise;

simple cholecystectomy alone does not deteriorate the long-term
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outcome in patients with T1b GBC.(6, 40, 41)

Different countries have varied treatment guidelines. For example,

when early GBC is diagnosed, open surgical resection is

recommended and performed in Japan. However, such practice is

based on studies that were performed long ago and is outdated to

adopt the current guidelines.(42, 43) The increasing knowledge and

expertise in laparoscopic surgery lead to results comparable to those

of open surgeries, such as in rectal cancers.(44) Therefore, the

current Japanese guidelines recommending open cholecystectomies

may be in conflict with the present trend in surgery. In the United

States, simple cholecystectomy is recommended for T1a GBC, and

radical resection is recommended for T1b GBC according to the

NCCN guidelines.(8) Related literature quoted in the NCCN guidelines

consists of studies with less than ten patients or national database

with insufficient data regarding cancer-related death and survival.

Analyses with such a small sample size do not sufficiently support

the current treatment guidelines. In Germany, extended

cholecystectomies are performed in cancers higher than T1b stage,

and further liver resection and regional lymphadenectomy are

performed when diagnosed after the initial surgery. According to

reports based on the German registry, the 5-year overall survival is

70% after extended cholecystectomy and 40% after simple

cholecystectomy in patients with T1 GBC.(45, 46) However,

considering that the overall survival of patients with T1 GBC

reported worldwide is 90-100%, the overall survival reported in the



- 16 -

German registry is extremely low, and other factors that may have

affected overall survival should be considered. The main limitations of

the national registry data are unreported staging and cause of death,

which may affect the actual overall survival. Not only cancer-related

deaths, but also other causes of deaths, such as cardiopulmonary or

neurologic diseases, are included. Deaths due to cancers other than

GBC are also included in this registry distorting the true overall

survival. Furthermore, other factors that can affect survival is

unadjusted in the national registry data to truly reflect the long-term

outcomes of surgical extent according to T staging.

In this study, simple cholecystectomy is preferred over extended

cholecystectomy for T1a GBC. This is compatible with the current

global trend of performing laparoscopic cholecystectomy for T1a GBC.

Due to concerns with respect to port-site recurrence, laparoscopic

surgery was previously avoided.(47, 48) However, with accumulating

evidence that open or laparoscopic approach in cancer surgery is

comparable,(44, 49, 50) laparoscopic cholecystectomy has been

performed widely in patients with T1 GBC. Incidental detection of

early GBC has increased with the increasing use of laparoscopic

cholecystectomy.(51) Recent studies have reported that laparoscopic

cholecystectomy in patients with early GBC allows for complete

resection and provides acceptable long-term outcomes.(15, 52, 53)

Moreover, laparoscopic surgery is performed in patients with

advanced GBC, and the long-term outcomes are promising.(54)

Comparison between open and laparoscopic cholecystectomy in early
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GBC was not performed owing to lack of sufficient data on

cancer-related survival and death according to the type of approach.

Further studies are needed to validate the safety of laparoscopic

cholecystectomy for early GBC.

In this study, both approaches showed no difference in patients with

T1b GBC. Such a result is contradictory to the current NCCN

guidelines for radical cholecystectomy performed in patients with T1b

GBC. Overall, no difference was found between simple or extended

cholecystectomy for T1 GBC. This study is important because it is

the first meta-analysis to evaluate the optimal surgical extent for

early GBC. The current meta-analysis has several limitations. First,

the surgical extent or cancer-related survival data were insufficient in

many cases. Second, pooled risk ratio may be misinterpreted due to

lack of events that hinder exact estimation. Finally, the surgical

methodology and pathology reports in the studies included in the

analysis were not standardized, which may lead to misinterpretation

of the results.

In conclusion, simple cholecystectomy is comparable to extended

cholecystectomy in the treatment of early GBC with regard to overall

survival. This finding suggests that simple cholecystectomy is the

optimal surgery for T1 GBC. However, additional large-scale cohort

studies involving patients with GBC and using standardized reporting

systems and databases on comorbidity, surgical methodology (surgical

extent whether simple or radical cholecystectomy and type of

approach whether open or laparoscopic), and pathologic criteria are
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warranted to further corroborate the findings of this study and

establish evidence-based guidelines for the treatment of T1 GBC.
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Table 1. Characteristics of included studies

First
author

Affiliation Study
period
(publicati
on
year)

Total

numbe
r (n)

Mean
age

(years)

M:F
(n)

T
stage

SC/EC
(N/n)

LC/O
C
(N/n)

5YSR
(%)

Death
(n)

Cangemi
et al14

University
La
Sapienza,
Italy

1980-2001
(2006)

15 65.8 5:10 T1a,
T1b

T1a:
4/0
T1b:
8/3

N/A T1a
100
T1b
SC
37.5
T1b
EC
100

T1a: 0
T1b: 5
(SC: 5,
EC: 0)

Cavallaro
et al15

University
of Catania
Medical
School,
Italy

1998-2008
(2012)

6 T1a:
55
T1b:
65.3

3:3 T1a,
T1b

T1a:
2/0

T1a:
2/0
T1b:
1/3

T1a:
100
T1b:
100

T1a: 0
T1b: 0

Chan et
al16

Chang
Gung
Memorial
Hospital,
Taiwan

1987-2004
(2006)

33 N/A N/A T1a,
T1b

T1b:
1/3

T1a:
9/5
T1b:
5/14

87.1 T1a: 1
T1b: 2

C o b u r n
et al17

University
of Toronto,
Canada

1988-2003
(2008)

642 N/A N/A T1 613/29 N/A N/A SC: 459
EC: 15
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Hari et
al18

John
Wayne
Cancer
Institute,
USA

1988-2008
(2013)

1115 N/A N/A T1a,
T1b

T1a:
236/64
T1b:
427/109

N/A N/A SC 668
EC: 166
T1a:
207
(SC:
156, EC:
51)
T1b:
397
(SC
319, EC
78)

Jang et
al6

Seoul
National
University
College of
Medicine,
South
Korea

2000-2014
(2016)

195 63.4 85:11
2

T1a,
T1b

T1a:
94/30
T1b:
28/43

T1a:

77/48
T1b:

17/88

T1a:
98.2
T1b:
96.4

T1a: 0
T1b: 0

Kwon et
al19

Kansai
Medical
University,
Japan

1992-2004
(2008)

19 T1a:
65.6
T1b:
45

8:11 T1a,
T1b

T1a:
17/0
T1b:
2/0

T1a:
17/0
T1b:
2/0

T1a:
100
T1b:
100

T1a: 0
T1b: 0

Otero et
al20

Universidad
Nacional de
Rosario,
Argentia

1982-2000
(2006)

51 T1a:
74.2
T1b:
71.8

46:5 T1a,
T1b

T1a:
25/0
T1b:
26/0

T1a:

10/15
T1b:
9/17

N/A T1a: 0
T1b: 9

Ouchi et Tohoku 1979-1991 8 N/A N/A T1 5/3 N/A SC: SC: 1
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al21 University
School of
Medicine,
Japan

(1994) 71
EC:
100

EC: 0

Ouchi et
al22

Miyagi
Cancer
Center
Hospital,
Japan

N/A
(2002)

179 N/A N/A T1a 167/12 N/A 99 SC: 1
EC: 0

P u h a l l a
et al23

University
of Vienna,
Austria

1984-1999
(2002)

9 N/A N/A T1a,
T1b

T1a:
3/0
T1b:
5/1

0/8 N/A T1a: 0
T1b: 0

Shirai et
al24

Niigata
University,
Japan

1982-2009
(2012)

39 N/A N/A T1 39/1 N/A 100 SC: 1
EC: 0

Sun et
al25

Yonsei
University
College of
Medicine,
South
Korea

1995-2003
(2005)

15 N/A N/A T1a,
T1b

T1a:
10/0
T1b:
5/0

T1a:
10/0
T1b:
5/0

100 T1a: 0
T1b: 0

Suzuki et
al26

Fujimnomiy
a City
General
Hospital,
Japan

1992-1998
(2000)

25 N/A N/A T1a,
T1b

T1a:
19/0
T1b:
6/0

25/0 92 T1a: 0
T1b: 0

Tantia et ILS 2004-2007 8 T1a: 4:4 T1a, T1a: 16/0 N/A T1a: 0
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al27 multispecial
ty clinic,
India

(2009) 54.8
T1b:
53.8

T1b 3/1
T1b:
1/0

T1b: 1
(SC: 0,
EC: 1)

Wakai et
al28

Niigata
University,
Japan

1981-1999
(2001)

25 N/A N/A T1b 13/12 12/1 N/A SC: 0
EC: 2

Xu et al29 Peking
Union
Medial
College
Hospital,
China

1993-2011
(2013)

16 N/A N/A T1 16/0 16/0 100 SC: 0
EC: 0

Yagi et
al30

Keio
University,
Japan

1990-2004
(2006)

13 66 N/A T1a,
T1b

T1a:
12/0
T1b:
1/0

N/A 100 T1a: 0
T1b: 0

Yi et al31 Xiangya
Hospital,
China

1992-2009
(2013)

14 54.5 5:9 T 1 a ,
T1b

T1a:
1/2
T1b:
8/3

T1a:
1/2
T1b:
6/5

57.1 T1a: 0
T1b: 8
(EC: 1,
SC: 7,
LC: 5,
OC: 3)

Yoon et
al32

Seoul
National
University
Bundang
Hospital,
South
Korea

2004-2014
(2015)

45 69 11:34 T1 13/32 N/A 100 T1a: 0
T1b: 0
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-M: male, F: female, SC: simple cholecystectomy, EC: extended cholecystectomy, LC: laparoscopic cholecystectomy,
OC: open cholecystectomy, 5YSR: 5-year survival rate

Yoon et
al33

Ulsan
University
Hospital,
South
Korea

1997-2010
(2014)

54 59.9 27:27 T1b 36/18 19/17 SC:
88.8
EC:
93.3
LC:
84.2
OC:
94.1

SC: 2
EC: 0

You et
al5

Samsung
Medical
Center,
South
Korea

1998-2007
(2008)

52 60.9 25:27 T1a,
T1b

T1a:
23/4
T1b:
11/14

T1a:

13/14
T1b:
1/24

T1a:
96.2
T1b:
96

T1a: 1
(SC: 1,
EC: 0)
T1b: 0
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Figure 1. Flow diagram of included studies
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Figure 2. Forest plot of (a) risk difference and (b) risk

ratio in patients with T1 GBC. SC, simple

cholecystectomy; EC, extended cholecystectomy
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Figure 3. Forest plot of (a) risk difference and (b) risk

ratio in patients with T1a GBC. SC, simple

cholecystectomy; EC, extended cholecystectomy
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Figure 4. Forest plot of (a) risk difference and (b) risk

ratio in patients with T1b GBC. SC, simple

cholecystectomy; EC, extended cholecystectomy
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Figure 5. Forest plot of (a) risk difference and (b) risk

ratio in patients with T1 GBC in Eastern countries.

SC, simple cholecystectomy; EC, extended

cholecystectomy
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Figure 6. Forest plot of (a) risk difference and (b) risk

ratio in patients with T1 GBC in Western countries.

SC, simple cholecystectomy; EC, extended

cholecystectomy
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Figure 7. Funnel plot assessing publication bias with

respect to (a) T1, (b) T1a, and (c) T1b GBC



- 31 -

REFERENCE

1. Oh TG, Chung MJ, Bang S, Park SW, Chung JB, Song SY, et al. 

Comparison of the sixth and seventh editions of the AJCC TNM 

classification for gallbladder cancer. J Gastrointest Surg. 2013;17(5):925-30.

2. Adsay NV, Bagci P, Tajiri T, Oliva I, Ohike N, Balci S, et al. 

Pathologic staging of pancreatic, ampullary, biliary, and gallbladder cancers: 

pitfalls and practical limitations of the current AJCC/UICC TNM staging 

system and opportunities for improvement. Semin Diagn Pathol. 

2012;29(3):127-41.

3. Hundal R, Shaffer EA. Gallbladder cancer: epidemiology and outcome. 

Clin Epidemiol. 2014;6:99-109.

4. Boutros C, Gary M, Baldwin K, Somasundar P. Gallbladder cancer: past, 

present and an uncertain future. Surg Oncol. 2012;21(4):e183-91.

5. You DD, Lee HG, Paik KY, Heo JS, Choi SH, Choi DW. What is an 

adequate extent of resection for T1 gallbladder cancers? Ann Surg. 

2008;247(5):835-8.

6. Jang JY, Heo JS, Han Y, Chang J, Kim JR, Kim H, et al. Impact of 

Type of Surgery on Survival Outcome in Patients With Early Gallbladder 

Cancer in the Era of Minimally Invasive Surgery: Oncologic Safety of 

Laparoscopic Surgery. Medicine (Baltimore). 2016;95(22):e3675.

7. Lee SE, Jang JY, Lim CS, Kang MJ, Kim SW. Systematic review on 

the surgical treatment for T1 gallbladder cancer. World J Gastroenterol. 

2011;17(2):174-80.

8. Benson AB, 3rd, Abrams TA, Ben-Josef E, Bloomston PM, Botha JF, 

Clary BM, et al. NCCN clinical practice guidelines in oncology: 



- 32 -

hepatobiliary cancers. J Natl Compr Canc Netw. 2009;7(4):350-91.

9. Jensen EH, Abraham A, Habermann EB, Al-Refaie WB, Vickers SM, 

Virnig BA, et al. A critical analysis of the surgical management of 

early-stage gallbladder cancer in the United States. J Gastrointest Surg. 

2009;13(4):722-7.

10. Yoshitomi H, Miyakawa S, Nagino M, Takada T, Miyazaki M. Updated 

clinical practice guidelines for the management of biliary tract cancers: 

revision concepts and major revised points. J Hepatobiliary Pancreat Sci. 

2015;22(4):274-8.

11. Jang JY, Kim SW, Lee SE, Hwang DW, Kim EJ, Lee JY, et al. 

Differential diagnostic and staging accuracies of high resolution 

ultrasonography, endoscopic ultrasonography, and multidetector computed 

tomography for gallbladder polypoid lesions and gallbladder cancer. Ann 

Surg. 2009;250(6):943-9.

12. Stang A. Critical evaluation of the Newcastle-Ottawa scale for the 

assessment of the quality of nonrandomized studies in meta-analyses. Eur J 

Epidemiol. 2010;25(9):603-5.

13. Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD, Rennie D, 

et al. Meta-analysis of observational studies in epidemiology: a proposal for 

reporting. Meta-analysis Of Observational Studies in Epidemiology (MOOSE) 

group. JAMA. 2000;283(15):2008-12.

14. Cangemi V, Fiori E, Picchi C, De Cesare A, Cangemi R, Galati G, et 

al. Early gallbladder carcinoma: a single-center experience. Tumori. 

2006;92(6):487-90.

15. Cavallaro A, Piccolo G, Panebianco V, Lo Menzo E, Berretta M, 



- 33 -

Zanghi A, et al. Incidental gallbladder cancer during laparoscopic 

cholecystectomy: managing an unexpected finding. World J Gastroenterol. 

2012;18(30):4019-27.

16. Chan KM, Yeh TS, Jan YY, Chen MF. Laparoscopic cholecystectomy 

for early gallbladder carcinoma: long-term outcome in comparison with 

conventional open cholecystectomy. Surg Endosc. 2006;20(12):1867-71.

17. Coburn NG, Cleary SP, Tan JC, Law CH. Surgery for gallbladder 

cancer: a population-based analysis. J Am Coll Surg. 2008;207(3):371-82.

18. Hari DM, Howard JH, Leung AM, Chui CG, Sim MS, Bilchik AJ. A 

21-year analysis of stage I gallbladder carcinoma: is cholecystectomy alone 

adequate? HPB (Oxford). 2013;15(1):40-8.

19. Kwon AH, Imamura A, Kitade H, Kamiyama Y. Unsuspected 

gallbladder cancer diagnosed during or after laparoscopic cholecystectomy. J 

Surg Oncol. 2008;97(3):241-5.

20. Otero JC, Proske A, Vallilengua C, Lujan M, Poletto L, Pezzotto SM, 

et al. Gallbladder cancer: surgical results after cholecystectomy in 25 

patients with lamina propria invasion and 26 patients with muscular layer 

invasion. J Hepatobiliary Pancreat Surg. 2006;13(6):562-6.

21. Ouchi K, Suzuki M, Tominaga T, Saijo S, Matsuno S. Survival after 

surgery for cancer of the gallbladder. Br J Surg. 1994;81(11):1655-7.

22. Ouchi K, Mikuni J, Kakugawa Y, Organizing Committee TtACotJSoBS. 

Laparoscopic cholecystectomy for gallbladder carcinoma: results of a 

Japanese survey of 498 patients. J Hepatobiliary Pancreat Surg. 

2002;9(2):256-60.

23. Puhalla H, Wild T, Bareck E, Pokorny H, Ploner M, Soliman T, et al. 



- 34 -

Long-term follow-up of surgically treated gallbladder cancer patients. Eur J 

Surg Oncol. 2002;28(8):857-63.

24. Shirai Y, Sakata J, Wakai T, Ohashi T, Ajioka Y, Hatakeyama K. 

Assessment of lymph node status in gallbladder cancer: location, number, or 

ratio of positive nodes. World J Surg Oncol. 2012;10:87.

25. Sun CD, Zhang BY, Wu LQ, Lee WJ. Laparoscopic cholecystectomy 

for treatment of unexpected early-stage gallbladder cancer. J Surg Oncol. 

2005;91(4):253-7.

26. Suzuki K, Kimura T, Ogawa H. Long-term prognosis of gallbladder 

cancer diagnosed after laparoscopic cholecystectomy. Surg Endosc. 

2000;14(8):712-6.

27. Tantia O, Jain M, Khanna S, Sen B. Incidental carcinoma gall bladder 

during laparoscopic cholecystectomy for symptomatic gall stone disease. Surg 

Endosc. 2009;23(9):2041-6.

28. Wakai T, Shirai Y, Yokoyama N, Nagakura S, Watanabe H, 

Hatakeyama K. Early gallbladder carcinoma does not warrant radical 

resection. Br J Surg. 2001;88(5):675-8.

29. Xu XQ, Liu W, Li BL, Hong T, Zheng CJ, Wang C, et al. 

Unsuspected gallbladder cancer during or after laparoscopic cholecystectomy. 

Chin Med Sci J. 2013;28(2):102-6.

30. Yagi H, Shimazu M, Kawachi S, Tanabe M, Aiura K, Wakabayashi G, 

et al. Retrospective analysis of outcome in 63 gallbladder carcinoma patients 

after radical resection. J Hepatobiliary Pancreat Surg. 2006;13(6):530-6.

31. Yi X, Long X, Zai H, Xiao D, Li W, Li Y. Unsuspected gallbladder 

carcinoma discovered during or after cholecystectomy: focus on appropriate 



- 35 -

radical re-resection according to the T-stage. Clin Transl Oncol. 

2013;15(8):652-8.

32. Yoon YS, Han HS, Cho JY, Choi Y, Lee W, Jang JY, et al. Is 

Laparoscopy Contraindicated for Gallbladder Cancer? A 10-Year Prospective 

Cohort Study. J Am Coll Surg. 2015;221(4):847-53.

33. Yoon JH, Lee YJ, Kim SC, Lee JH, Song KB, Hwang JW, et al. What 

is the better choice for T1b gallbladder cancer: simple versus extended 

cholecystectomy. World J Surg. 2014;38(12):3222-7.

34. Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, et 

al. Cancer incidence and mortality worldwide: sources, methods and major 

patterns in GLOBOCAN 2012. Int J Cancer. 2015;136(5):E359-86.

35. Roa I, de Aretxabala X, Araya JC, Villaseca M, Roa J, Guzman P. 

[Incipient gallbladder carcinoma. Clinical and pathological study and 

prognosis in 196 cases]. Rev Med Chil. 2001;129(10):1113-20.

36. Adsay V, Saka B, Basturk O, Roa JC. Criteria for pathologic sampling 

of gallbladder specimens. Am J Clin Pathol. 2013;140(2):278-80.

37. Renshaw AA, Gould EW. Submitting the entire gallbladder in cases of 

dysplasia is not justified. Am J Clin Pathol. 2012;138(3):374-6.

38. Shih SP, Schulick RD, Cameron JL, Lillemoe KD, Pitt HA, Choti MA, 

et al. Gallbladder cancer: the role of laparoscopy and radical resection. Ann 

Surg. 2007;245(6):893-901.

39. Ferrarese AG, Solej M, Enrico S, Falcone A, Catalano S, Pozzi G, et 

al. Diagnosis of incidental gallbladder cancer after laparoscopic 

cholecystectomy: our experience. BMC Surg. 2013;13 Suppl 2:S20.

40. Ito H, Ito K, D'Angelica M, Gonen M, Klimstra D, Allen P, et al. 



- 36 -

Accurate staging for gallbladder cancer: implications for surgical therapy and 

pathological assessment. Ann Surg. 2011;254(2):320-5.

41. Lee SE, Jang JY, Kim SW, Han HS, Kim HJ, Yun SS, et al. Surgical 

strategy for T1 gallbladder cancer: a nationwide multicenter survey in South 

Korea. Ann Surg Oncol. 2014;21(11):3654-60.

42. Kayahara M, Nagakawa T. Recent trends of gallbladder cancer in Japan: 

an analysis of 4,770 patients. Cancer. 2007;110(3):572-80.

43. Miyazaki M, Yoshitomi H, Miyakawa S, Uesaka K, Unno M, Endo I, 

et al. Clinical practice guidelines for the management of biliary tract cancers 

2015: the 2nd English edition. J Hepatobiliary Pancreat Sci. 

2015;22(4):249-73.

44. Jeong SY, Park JW, Nam BH, Kim S, Kang SB, Lim SB, et al. Open 

versus laparoscopic surgery for mid-rectal or low-rectal cancer after 

neoadjuvant chemoradiotherapy (COREAN trial): survival outcomes of an 

open-label, non-inferiority, randomised controlled trial. Lancet Oncol. 

2014;15(7):767-74.

45. Goetze TO, Paolucci V. Immediate re-resection of T1 incidental 

gallbladder carcinomas: a survival analysis of the German Registry. Surg 

Endosc. 2008;22(11):2462-5.

46. Goetze TO. Gallbladder carcinoma: Prognostic factors and therapeutic 

options. World J Gastroenterol. 2015;21(43):12211-7.

47. Lundberg O, Kristoffersson A. Open versus laparoscopic cholecystectomy 

for gallbladder carcinoma. J Hepatobiliary Pancreat Surg. 2001;8(6):525-9.

48. Z'Graggen K, Birrer S, Maurer CA, Wehrli H, Klaiber C, Baer HU. 

Incidence of port site recurrence after laparoscopic cholecystectomy for 



- 37 -

preoperatively unsuspected gallbladder carcinoma. Surgery. 1998;124(5):831-8.

49. Kim HH, Han SU, Kim MC, Hyung WJ, Kim W, Lee HJ, et al. 

Prospective randomized controlled trial (phase III) to comparing laparoscopic 

distal gastrectomy with open distal gastrectomy for gastric adenocarcinoma 

(KLASS 01). J Korean Surg Soc. 2013;84(2):123-30.

50. Haverkamp L, Brenkman HJ, Seesing MF, Gisbertz SS, van Berge 

Henegouwen MI, Luyer MD, et al. Laparoscopic versus open gastrectomy 

for gastric cancer, a multicenter prospectively randomized controlled trial 

(LOGICA-trial). BMC Cancer. 2015;15:556.

51. Darabos N, Stare R. Gallbladder cancer: laparoscopic and classic 

cholecystectomy. Surg Endosc. 2004;18(1):144-7.

52. Cho JY, Han HS, Yoon YS, Ahn KS, Kim YH, Lee KH. Laparoscopic 

approach for suspected early-stage gallbladder carcinoma. Arch Surg. 

2010;145(2):128-33.

53. Ome Y, Hashida K, Yokota M, Nagahisa Y, Okabe M, Kawamoto K. 

Laparoscopic approach to suspected T1 and T2 gallbladder carcinoma. World 

J Gastroenterol. 2017;23(14):2556-65.

54. Shirobe T, Maruyama S. Laparoscopic radical cholecystectomy with 

lymph node dissection for gallbladder carcinoma. Surg Endosc. 

2015;29(8):2244-50.



- 38 -

조기 담낭암에서 장기 생존과

관련한 최적의 치료 범위에 대한

메타분석

조기 담낭암의 최적의 치료에 대해서는 논란이 많다. T1 담낭암에서

단순 담낭절제술이 일반적으로 시행되고 있지만 여러 치료

가이드라인에서는 T1b 담낭절제술에 있어서 확대 담낭절제술을

권고하고 있다. 하지만 이러한 조기 담낭암에서 수술 범위에 대해서는

근거가 부족한 상태로 본 연구를 통해 조기 담낭암 환자의 장기 생존과

관련해 최적의 치료 범위에 대해서 알아보고자 한다.

조직학적으로 조기 담낭암이 진단되고 생존 데이터가 있는 연구들에

대해서 MEDLINE을 통해 포괄적인 문헌 탐색을 시행하였다. 총 22개의

연구를 통해 2,578명의 조기 담낭암 환자가 최종 분석에 포함되었다. T1,

T1a 및 T1b 담낭암 환자에서 암 관련 사망에 대한 이분법적인

데이터를 추출하였고 이를 통해 위험비, 위험차 및 95% 신뢰구간을

산출하였다.

단순 담낭절제술과 확대 담낭절제술 간의 위험비는 T1 담낭암에서 1.06

(95% 신뢰구간 0.97-1.16), T1a 담낭암에서 0.82 (95% 신뢰구간

0.70-0.96), T1b 담낭암에서 1.06 (95% 신뢰구간 0.93-1.22)이었다. 전체

T1 담낭암과 T1b 담낭암에서는 수술 범위에 따른 암 관련 사망에는

유의한 차이는 없었다 (T1 담낭암 P=0.17, T1b 담낭암 P=0.36). T1a

담낭암 환자에서는 단순 담낭절제술이 암 관련 사망이 확대

담낭절제술에 비해 유의하게 적었다 (P=0.01).



- 39 -

결론적으로 조기 담낭암에서 단순 담낭절제술과 확대 담낭절제술은

비교할만한 생존 결과를 보였다.

주요어: 조기 담낭암, 담낭 신생물, 담낭설제술, 단순 담낭절제술,

확대담낭절제술, 종양외과
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