


Early Gallbladder (GB) Cancer

• The definition of early GB cancer

– T1 GB cancer?

– GB cancer confined to the GB?

T stage

T1
T1a
T1b

Tumor invades the lamina propria or muscular layer
Tumor invades the lamina propria
Tumor invades the muscular layer

T2 Tumor invades perimuscular connective tissue on the peritoneal side, without involvement of
the serosa (visceral peritoneum)
Or the tumor invades the perimuscular connective tissue on the hepatic side, with no
extension into the liver

T3 Tumor perforates the serosa (visceral peritoneum) and/or directly invades the liver and/or one
other adjacent organ or structure, such as the stomach, duodenum, colon, pancreas,
omentum, or extrahepatic bile ducts

T4 Tumor invades the main portal vein or hepatic artery or invades two or more extrahepatic
organs or structures



• Early GB cancer

– T1a: simple cholecystectomy

– T1b: controversial

• Advanced GB cancer

– T2 or above: extended cholecystectomy



NCCN guidelines

Benign Malignant



Japanese Society of HBP Surgery

• T1a GB cancer
– Simple cholecystectomy

• T1b GB cancer
– Simple cholecystectomy

• T2 or above
– Extended cholecystectomy



Germany

• T1a: simple cholecystectomy

• T1b: radical cholecystectomy



Where lies the controversy?

Country T1a T1b T2 or above

Korea Simple
cholecystectomy

Controversial Radical
cholecystectomy

USA Simple
cholecystectomy

Radical
cholecystectomy

Radical
cholecystectomy

Japan Simple
cholecystectomy

Simple
cholecystectomy

Radical
cholecystectomy

Germany Simple
cholecystectomy

Radical
cholecystectomy

Radical
cholecystectomy



Why am I here?

To evaluate the optimal surgical
extent in patients with T1 GB cancer
with regard to oncologic safety



T1b GB cancer

For simple cholecystectomy

• Wakai T et al. Br J Surg,
2001

• Ouchi K et al. J
Heaptobiliary Pancreat
Surg, 2002

• Lee SE et al. Korean J
Heatobiliary Pancreat Surg,
2009

• Lee SE et al. World J
Gastroenterol, 2011

• Ito H et al. Ann Surg, 2011
• Lee SE et al. Ann Surg
Oncol, 2014

For radical cholecystectomy

• Tsunoda T et al. Jpn J Surg,
1987

• Varshney S et al. Eur J Surg
Oncol, 2002

• Otero JC et al. J
Hepatobiliary Pancreat
Surg, 2006

• Hardiman KM et al. J
Gastrointest Surg, 2009

• Isambert M et al. J Visc
Surg, 2011



Difficulties of investigation

• Limitations of previous studies
– Retrospective in nature
– Small number of patients
– Low-level evidence



SEER



Difficulties of investigation

• Limitations of previous studies
– Retrospective in nature
– Small number of patients
– Low-level evidence

• Difficult to perform randomized clinical trial
– Preoperative staging is not reliable
– Rarity of T1 GB cancer



• Diagnostic accuracy of GB cancer depth
– HRUS: 62.9%
– EUS: 55.5%
– CT: 44.4%

• Prediction of T1 GB cancer
– HRUS: 69.2%
– EUS: 53.8%
– CT: not possible



To collect 197 pathologically proven T1 GB cancer
• 3 major tertiary referral hospitals
• 2000 to 2014



Difficulties of investigation

• Limitations of previous studies
– Retrospective in nature
– Small number of patients
– Low-level evidence

• Difficult to perform randomized clinical trial
– Preoperative staging is not reliable
– Rarity of T1 GB cancer

• Inaccurate and unreliable results
– Pathologic diagnosis is extremely challenging



We performed a meta-analysis to
evaluate the optimal surgical extent
in patients with T1 GB cancer with

regard to oncologic safety



Literature search strategy

• PUBMED

• Search keyword
• (Early gallbladder cancer OR T1 gallbladder cancer) AND (survival) AND
(cholecystectomy)

• (Early gallbladder cancer) AND (cholecystectomy OR surgery)

• (T1 gallbladder cancer) AND (cholecystectomy OR surgery)

• (Early gallbladder cancer) AND (laparoscop*)

• (T1 gallbladder cancer) AND (laparoscop*)

• (Gallbladder carcinoma) AND (cholecystectomy OR surgery) AND (T1)

• (Gallbladder carcinoma) AND (T1)

• Publication date: 1990-present





Included studies

• 22 studies with 2,578 patients with T1a or T1b GB
cancer
– 5 studies from Western countries

• The USA, Canada, Italy, Argentina, Austria

– 17 studies from Eastern countries
• Korea, Japan, China, Taiwan, India

• 18 studies with descriptive analysis on 2,270 T1 GBC
patients
– 14 publications on T1a

– 15 publications on T1b

• Patient demographics
– Mean age: 55.0-74.2 years

– Male-to-female ratio: 1:1.1





Data extraction and synthesis

• Data extraction
– Two independent reviewers extracted the data according to
predefined inclusion criteria

• Data synthesis
– Risk ratio and risk difference between simple and extended
cholecystectomy for T1 GBC

– Subgroup analysis of T1a and T1b GBC

– Dichotomous data on cancer-related deaths



T1 GB cancer



T1a GB cancer



T1b GB cancer



Conclusion from the result

If so, because simple cholecystectomy
offers less morbidity to the patient, simple
cholecystectomy should be favored over

radical cholecystectomy

T Optimal extent of surgery

T1 Simple cholecystectomy ≒ Radical cholecystectomy

T1a Simple cholecystectomy ≥ Radical cholecystectomy

T1b Simple cholecystectomy ≒ Radical cholecystectomy



Can this conclusion be trusted?

• Are simple cholecystectomies really simple?
• Are survival data cancer-related?
• Pooled risk ratio may be misinterpreted due
to lack of events

• Are pathologic data really accurate?



Pathologically challenges (I)

• Anatomy
– Thin wall
– Rokitansky-Aschoff sinus

Tenderness.co/chronic-cholecystitis/



Pathologically challenges (II)

• In low incidence area, microscopic evaluations
are omitted or over-simplified

• Missed incidental early GB cancer due to
inadequate sectioning

• Over 1/3 advanced GB cancers are missed
during gross examination, and about 70% of
early GB cancers are missed

• Undersampling
– Under-diagnosis
– Under-staging



Pathologically challenges (III)

• Low-incidence countries (Europe and North America)
– Undersampling → Understaging
– 5-YSR of T1b cancer: 35%

• High-incidence countries (Korea, Japan, India and Chile)
– Full mapping → less Undersampling → less Understaging
– 10-YSR: 90%



Minimum 3 sections

Complete sampling
if dysplasia, etc.

Extensive sampling if
cancer



Did I miss anything?

• For simple cholecystectomy, is laparoscopic
cholecystectomy feasible?

– Japanese Society of HBP Surgery recommends open
cholecystectomy

• Port site recurrence?

– Accumulating evidence for laparoscopy
• Comparable outcome in colon cancer, gastric cancer,
thyroid cancer, etc.

• Most of incidental early GB cancers are found after
laparoscopic cholecystectomy and display acceptable long-
term outcomes

• MIS shows promising results even in advanced GB cancer





Not conclusive, but MIS is likely to expand in GB
cancers, especially in early GB cancers.



Early Gallbladder (GB) Cancer

• The definition of early GB cancer

– T1 GB cancer?

– GB cancer confined to the GB?

T stage

T1
T1a
T1b

Tumor invades the lamina propria or muscular layer
Tumor invades the lamina propria
Tumor invades the muscular layer

T2 Tumor invades perimuscular connective tissue on the peritoneal side, without involvement of
the serosa (visceral peritoneum)
Or the tumor invades the perimuscular connective tissue on the hepatic side, with no
extension into the liver

T3 Tumor perforates the serosa (visceral peritoneum) and/or directly invades the liver and/or one
other adjacent organ or structure, such as the stomach, duodenum, colon, pancreas,
omentum, or extrahepatic bile ducts

T4 Tumor invades the main portal vein or hepatic artery or invades two or more extrahepatic
organs or structures



T2 GB cancer

• T2a
– Tumor invades perimuscular connective
tissue on the peritoneal side, without
involvement of the serosa (visceral
peritoneum)

• T2b
– Tumor invades the perimuscular connective
tissue on the hepatic side, with no extension
into the liver



T2 GB cancer

Ann Surg, 2015



T2 GB cancer

• Traditionally, T2 GB cancer surgical extent
is recommended as;

Cholecystectomy + LN dissentionCholecystectomy + LN dissention
+ liver resection



T2 GB cancer

Benign Malignant



• Aim

– To re-investigate whether extended
cholecystectomy is the treatment of
choice

Oncologic outcome of T2 gallbladder
cancer and the optimal surgical treatment
Korean multi-institutional analysis



Materials and methods

• Period: 1987 to 2014
• Subjects: 577 patients operated for T2 GB
cancer

• Participated tertiary institutions

• Survival data and recurrence data
• Demographics
• Pathology report review
• CT review

Seoul National University Hospital (n=283)
National Cancer Center (n=67)
Samsung Medical Center (n=227)



Overall survival

N=577
Median 121 month
5YSR 59.4%



Disease free survival

N=577
Median not reached
5YDFSR 63.6%



Location and operation types

• Subgroup analysis with curatively treated
patients

• T2 GB cancer patients exclusive of;

– R2 resection

– N2 (periaortic, pericaval, SMA, celiac artery LN)

– M1

– Incomplete information on location

500 patients
Seoul National University Hospital (n=222)
National Cancer Center (n=59)
Samsung Medical Center (n=219)



Propensity Score Matching

• Simple cholecystectomy group

– Older patients (68.7 ± 10.1 vs. 62.4 ± 10.4,
p<0.001)

– Higher ASA score (p<0.001)

Corrected for age and ASA score
using 1:2 propensity score matching



Overall survival – location
Serosal side
N=99
Median NA
5YSR 70.6%

Liver side
N=258
Median 90 month
5YSR 57.0%

p=0.102



Overall survival – op type
EC
N=239
Median 167month
5YSR 67.1%

SC
N=118
Median 42 month
5YSR 46.6%

P<0.001



Overall survival – location & op

SC (n=39, 5YSR 56.4%)

Serosal

P=0.001

SC (n=79, 5YSR 42.5%)

Liver

EC (n=179, 5YSR 63.3%)
EC (n=60, 5YSR 79.9%)

P=0.015



Conclusion

• Extended cholecystectomy offers better
survival outcome compared to simple
cholecystectomy regardless of location of
tumor

Extended cholecystectomy should

condition permits regardless of the

Extended cholecystectomy should
be performed for T2 GB cancer
whenever the patients’ physical

condition permits regardless of the
location of tumor



Take home message
(based on our studies)

• Extent of Surgery in early GB cancer
– T1a

• Simple cholecystectomy

• Laparoscopic cholecystectomy likely to be feasible

– T1b
• Simple cholecystectomy, most likely

• Laparoscopic cholecystectomy likely to be feasible

– T2a
• Extended cholecystectomy

– T2b
• Extended cholecystectomy



Future directions

• Standardization of surgical techniques
• Standardization of pathologic examinations

• Additional large-scale cohort studies using more standardized
systems
– surgical extent
– method

To establish evidence-based guidelines for
the treatment of GB cancer




