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Radical Reresection for T2 Gallbladder Cancer Patients Diagnosed
following Laparoscopic Cholecystectomy

Byung Seok Lee, M.D., Dong Hee Kim, M.D., Yeon Soo Chang, M.D.,
Jae Hee Kang, M.D., Tae Seok Lee, M.D., Jun Gil Han, M.D.

Department of Surgery, Eulji Hospital, Eulji University School of Medicine, Seoul, Korea

Purpose: Despite advances in imaging techniques, laparoscopic cholecystectomy (LC) gives many advantages to
some patients with suspected gallbladder cancer. The aim of this study was to investigate clinicopathological features
and to analyze the risk factors of recurrence after radical reresection for T2 gallbladder cancer patients diagnosed
following LC.

Methods: From January 2002 to December 2009, the data of 21 consecutive patients for radical reresection for
T2 gallbladder cancer were reviewed, retrospectively. The significance of the variables for recurrence was examined
by the Kaplan-Meier method and log-rank test followed by multivariate analyses using Cox’s proportional hazard
model.

Results: Of the 21 patients studied, 11 were men and 10 were women. Lymph node metastasis was present in
7 patients (33.4%). The 5-year survival rate and disease-free survival rate in those patients were 75.3% and 67.9%,
respectively. In the univariate analysis, the male gender (P=0.0047), poorly differentiated tumor (P=0.0169),
presence of lymph node metastasis (P=0.0012), presence of lymphovascular invasion (P=0.0259) and presence of
perineural invasion (P=0.0096) were significant factors related to recurrence after radical reresection. In the
multivariate analysis, the presence of lymph node metastasis was an independently significant factor (5-year disease
free survival rate, 20.9% vs. 83.8% in the absence of lymph node metastasis; P=0.015).

Conclusion: For patients with T2 gallbladder carcinoma diagnosed following LC, radical reresection is highly
recommended and the presence of lymph node metastasis is an unfavorable prognostic factor that calls for
additional treatment after radical surgery. (J Korean Surg Soc 2010;78:398-404)
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Table 1. Clinical characterisitics of T2 gallbladder cancer patients
having undergone radical reresection

Table 2. Pathologic characteristics of T2 gallbladder cancer pa-
tients having undergone radical reresection

Clinical characteristics No. of patients (%) (n=21)

Pathological characteristics No. of patients (%) (n=21)

Mean age (year) 64.849.8 (range, 39~ 84)

Gender
Male 11 (52.4)
Female 10 (47.6)
Preoperative diagnosis
Suspected malignancy 9 (42.8)
Cholecystitis with stone 9 (42.8)
Simple polyp 3 (144)
Timing of radical reresection
Simultaneous with LC* 17 (81.0)
Delayed second operation 4 (19.0)
Type of radical reresection
LWR'+LND " 3 (14.3)
LWR+LND+BDR’ 11 (52.4)
Segmentectomy (IVb, V)+LND 3 (14.3)
Segmentectomy (IVb, V)+LND+BDR 4 (19.0)

*LC = laparoscopic cholecystectomy; TLWR = liver wedge re-
section; LND - lymph node dissection; BDR = bile duct
resection.
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Location of tumor
Fundus and/or body 9 (42.9)
Neck 12 (57.1)
Size of gallbladder carcinoma

Less than 2 cm 6 (28.6)

2~5 cm 13 (61.9)

More than 5 cm 2 (9.5)
Type of tumor growth

Polypoid expanding 10 (47.6)

Nodular intermediate 9 (42.9)

Infiltrating growth 2 9.5)
Histology of tumor

Adenocarcinoma 16 (76.2)

Well/moderate 11 (52.4)

Poorly 5 (23.8)

Others* 5 (23.8)
Lymph node metastasis

Absent 14 (66.6)

Present 7 (33.4)
Microvascular invasion

Absent 12 (57.1)

Present 9 (42.9)
Perineural invasion

Absent 14 (66.6)

Present 7 (33.4)

*Others = papillary carcinoma (3 cases), mucinous carcinoma (1
case), undifferentiated carcinoma (1 case).
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Table 3. Clinical outcomes of 5 recurrent cases in 21 patients having undergone radical reresection for T2 gallbladder carcinoma

Outcome (months)

Case No. Age/Sex TNM stage Type of operation Type of recurrence Treatment T
NED* DOD

1 6/M T2NIMO LWR'-+LND'+BDR' Peritoneal seeding IP' chemotherapy 35 43

2 60/M  T2NIMO LWR+LND+BDR Solitary liver metastasis =~ RFA** 20 -

3 68M  T2NOMO LWR-+LND+BDR Local recurrence (colon) Right hemicolectomy 19 -

4 77 T2N2MO0 LWR-+LND+BDR Peritoneal seeding IP chemotherapy 6 12

5 72/M T2N2MO  Segmentectomy (IVb, V)+LND Multiple liver metastasis No treat 10 10

*NED = no evidence of disease; "DOD = dead of disease; TLWR = liver wedge resection; LND = lymph node dissection; 'BDR =
bile duct resection; P = intraperitoneal; **RFA = radio frequency ablation.
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Fig. 1. (A) Overall survival rates in patients with T2 gallbladder carcinoma undergone radical reresection following laparoscopic
cholecystectomy. (B) Disease free survival rates in patients with T2 gallbladder carcinoma undergone radical reresection following
laparoscopic cholecystectomy.

Table 4. Significant prognostic factors for disease free survival of patients with T2 gallbladder carcinoma in univariate and multivariate
analyses

Variables Odds ratio 95% confidence interval P-value

Univariate analysis
Clinical factor

Gender (female vs. male) 8.01 15.15~53.54 0.0047
Pathological factor
Histologicgrade (well/mod. vs. poor) 5.71 10.46~38.54 0.0169
Lymph node metastasis (— vs. +) 10.44 6.02~35.73 0.0012
Lymphovascular invasion (— vs. +) 497 22.98~58.45 0.0259
Perineural invasion (— vs. +) 6.71 10.80~55.49 0.0096
Multivariate analysis
Lymph node metastasis (— vs. +) 15.635 1.719~142.227 0.015
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Fig. 2. Disease free survival rates in patients with T2 gallbladder
carcinoma undergone radical reresection following laparo-
scopic cholecystectomy according to presence of lymph
node metastasis. P<0.05 by the log-rank test.

= AF 54 AEES 83.8%%cHFig. 2).

J-é!-

1000400 o] ¥ %747 B AAES A%HQ £ 71T
of Wt £79) ANAS Belo] b4 g Aol BlZ
Qo ANl weh 1 Fert FAe 57}
S Siehan A% %47 SAAE F dss
Hehe] W Z7ks slglont Wgetel 247 @
FAAES) o Foll tig B o] W3 glek. dirks
o QTN B4 ol IAEE B4 HEAD 5
9131, gd-2 Al FAol Ty Belol ALY A
e gue 5 grkn Basa gl 5

t}.(12-15) Paolucci
il

AR
FAAE FFAA 209 S 17971

T gilg =4

A Bashgleh. aeht o5 AFE AW LA B B

A7 W AAE Al EANA B 5 4 1A

S BA, dlE Sol whd A% 14 F Bl vz

A& GHAIES] B W Fol7h AL AW edekel

A ¥k HAE Aoz, 07 AAY 204 ALA
_0[_

B Mg eEE AR 759l

sto] Zpol7h QlRth(17) HTolle 547 EdAAlEe]

2
dlo
iz

oy

(]
0,
o
£
e
B~
jurpN
iy

5747 Aol e eR
A= AT T 90(42.9%)=
Foto] Bdete] 7hsAol ok A
o 259 AAE Aldste] At A
g A3ke] ThsAle] 7] ulell &
& A=A =
Foll A ol Q] 24
alfok 3= Aol thzto]
A Ao Ak & A AAEL Azke] A
5 ragivke FAolA whE A7 el Ageljok &
o]t} Muratore 518 AAAEE H T 27 o el A
& A ATt T2 AR Husla glon, H AT
TollAe el H7 Aol A48 e g
o) Agkat FAlll Moz gk F XA A-AE
Al 7§ ol F7h Fobs Bk vk Acki 519
il

ghe] Sol%

NIt}
4
frt
%o
rh
e re
U

o > oo
ol o

4

o
=
ol L

it
)
oy, M
40 ot
N,
Y
A
0% ff

il

ol o

)
fo
of
o
£
=
e
lo
fru
ng’ 1'!1 r_>|'1.4 J\-ﬂ‘. r_Tr‘,
N 2 jo gt X o 2@ O mo ot rlo

Y,
o
sk
=)
offt
ity
2
&
- u
o
S B
2 N
ot “;:
L N
o -
N 3
¥ ofo
oto ok
o}o}l f,
AR S ol
T
(T O VI T

ol
o
of
ol
nO
lo
fru
-
N
o
=
30
o oft L
ok
N
o
bl
Ho
2
X

o N
RN d

N
-

=

(19.0%)c BoAp7t 253 =24 AA AdE 24
Asled 22143 AFEs 25 AFE
4

el A= w2 =7ko] glo] skt 19549 Glenn(20)2 w4
ol A A== S| S dAAEe] W E $dAA, &
ot e 7he] d7|ek AA Bl ZHde) A Al FH 9
2 AJelel e, Bartletty} Fong(21)< o] =

Hyslo] FE3 AR FE g8 A S HAEHA Al

gzt 9= AR A
gl

al =
Qshha Shgich2l) ¥ ATl 28 B S

=
[}Ke]
AA el whe} ZHg 71 AT Soll Y A 4bEA I 584



Byung Seok Lee, et al : Radical Reresection for T2 Gallbladder Cancer Patients Diagnosed following Laparoscopic Cholecystectomy 403

Ao AAES A on, g A Foll 914
& A 2] A7 FAAZ Adeldeh 223 e g
AAE FEG DA o] 14014 AujFH el
o] Fol g kol Wl AR sto] Alaelglon] 7HaA W9l

gpe] 3ol 2 Jee uA

T2 % Foll A b= S A AlETt Al33t -5 Lee
22)< 14, i
38.1% % #A7] AESI= 751—%5 gl,o_gi o|z]3t 3z}
et 2A4E 3l <44
L IR o e R %%Z%Xﬂ%ﬂ 4‘13 Hugk
S5 9l Chijiiwa 5(7)< T HdAAlEE A<yt
59 ALl 17%10l vl 2X4 A ES A
T 59 AEEC] 715%2 T BdAEAE F ZkE T2
3t gl A FX A A A gke] A7 AES 7]
otk Haslgl om Suzuki 5(23)2 2042 3zt
SdAAE & A A AEE A 5 A
$o] 77%2+n Rustgdet B ATdAE 59 AES
753%, 59 T AEEL 67.9%2 7|E 8 H1g} 2o)
5 HolA oFgkrt
2 dFolAe
Al A AAAES Al
s TAEE A g
]

3T o I
"z Ho| {7,

kol

3 g

¥, W
2

r
b o o &L

My < o8 oM -\0

==

o
clo N oot

o2 oL
roh
2

i

o

2

i

fu

—

[\ ]
ﬂrng
(e}

i3

=2

o
2
e
o
Jo
e
o,
o =
o

do oL

nE

3
oft
e
1
=
22
o

ox
=
e
e
o X

o

f ok o pz

ot
i

) L.
7F BASAH o2 fo3d
HZA Ho| finte] AR
9] 3kx} F Y=A Ao} Q=
T AEgo] 209%<1d Bl
(66.6%) Aol A Y AEE

< 22¢019] T2 W7 Bl
59 ¥ QYEEo| 88.9%, HZA
2 A g ZA Aol {57t At
AAR Haspd A xH AHAA
A 87} oot shgieh. 2T ) o ol
(25)0] T2 et A 285 AR A3 (=
A 24 L35, A
27l Fx71 A o2 §-o3 ¥t}
= slgict o] e AdE
H

; ¥
s T2 Shdeleld AAlelel SHAlETE Al e

o clr
o ox
gl
L

i Jo
ol & d

B o
o
2

10
g2
o
rt
©
rot L
2+
T
Mo
X o

2
S}
—_

o
o

7} 7@](33.4%); 59
d Ao|7} 9l 149

)

[
mN

FARR =)
o0

8%

o
LY
A gZz4

32,
Lo
=
g
Ev
o
RN

2
e
3
)

Fli‘ o

od
o
o olﬂ 2 ok

o
2
ol

¢

of o
i)
>
o
)
> Kl

o
K
o
N

AAHQ AEES FRATN) SJelo] kA nEA X
2@ E, YA AP} Dol wu.

MU
r

B AT E 277 B AAlE F A% T2 g
Bl 24 AAAES AW F 94 el 5
A zAsgon AE SRt ARE BAusle
2AA AAAE F 590 AF ALES 753%, 59 T
gee oo ZH%}% Saels S1g AR g
A4S G AT AU, 243 3w, YA Ao
S, Wz ﬂ@ S AR AR S AL
2 folelglon, o5 QiAo ek chilek H42 4 A
YA Aol 477 LS sk SUD ABAAZA,
TAH ARAES A B 208 T2 B B4 F
A=A Aolrb Y Mel66%)NA 5 Y AEEL

83.8% o} F=ZA Aolrt & 79(33.4%)°N A= 20.9%
2 EAFoz o3t Ao]E Hlth

REFERENCES

1) 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;250:943-9.

2) Chijiiwa K, Tanaka M. Indications for and limitations of ex-

~

tended cholecystectomy in the treatment of carcinoma of the
gall bladder. Eur J Surg 1996;162:211-6.

3) Toyonaga T, Chijiiwa K, Nakano K, Noshiro H, Yamaguchi

=

K, Sada M, et al. Completion radical surgery after chol-
ecystectomy for accidentally undiagnosed gallbladder carci-
noma. World J Surg 2003;27:266-71.

Akatsu T, Ueda M, Shimazu M, Wakabayashi G, Aiura K,
Tanabe M, et al. Long-term survival of patients with gall-

4

=

bladder cancer detected during or after laparoscopic cholecy-
stectomy. World J Surg 2005;29:1106-9.

5) Yeh CN, Jan YY, Chen MF. Management of unsuspected gall-
bladder carcinoma discovered during or following laparoscopic
cholecystectomy. Am Surg 2004;70:256-8.

6) Edge SB, Byrd DR, Campton CC, Fritz AG, Greene FL, Trotti
A. AJCC Cancer Staging Manual. 7th ed. New York:
Springer; 2009.

7) Chijiiwa K, Nakano K, Ueda J, Noshiro H, Nagai E,
Yamaguchi K, et al. Surgical treatment of patients with T2
gallbladder carcinoma invading the subserosal layer. J Am



404 J Korean Surg Soc. Vol. 78, No. 6

Coll Surg 2001;192:600-7.

8) 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;245:893-901.

9) Sikora SS, Singh RK. Surgical strategies in patients with gall-
bladder cancer: nihilism to optimism. J Surg Oncol 2006;
93:670-81.

10) Shirai Y, Yoshida K, Tsukada K, Muto T. Inapparent carcino-
ma of the gallbladder. An appraisal of a radical second oper-
ation after simple cholecystectomy. Ann Surg 1992;215:326-
31.

11) Choi ST, Hwang S, Lee SG, Lee YJ, Park KM, Kim KH, et
al. Prognosis of patients with the gallbladder carcinoma under-
gone laparoscopic cholecystectomy as an initial operation. J
Korean Surg Soc 2003;65:140-4.

12) Wakai T, Shirai Y, Hatakeyama K. Radical second resection
provides survival benefit for patients with T2 gallbladder car-
cinoma first discovered after laparoscopic cholecystectomy.
World J Surg 2002;26:867-71.

13) Ouchi K, Mikuni J, Kakugawa Y. Laparoscopic cholecystec-
tomy for gallbladder carcinoma: results of a Japanese survey
of 498 patients. J Hepatobiliary Pancreat Surg 2002;9:256-60.

14) Weiland ST, Mahvi DM, Niederhuber JE, Heisey DM, Chicks
DS, Rikkers LF. Should suspected early gallbladder cancer be
treated laparoscopically? J Gastrointest Surg 2002;6:50-6.

15) Braghetto I, Bastias J, Csendes A, Chiong H, Compan A,
Valladares H, et al. Gallbladder carcinoma during laparoscopic
cholecystectomy: is it associated with bad prognosis? Int Surg
1999;84:344-9.

16) Paolucci V, Schaeff B, Schneider M, Gutt C. Tumor seeding
following laparoscopy: international survey. World J Surg
1999;23:989-95.

17) Shukla PJ, Barreto G, Kakade A, Shrikhande SV. Revision
surgery for incidental gallbladder cancer: factors influencing
operability and further evidence for T1lb tumours. HPB
(Oxford) 2008;10:43-7.

18) Muratore A, Amisano M, Vigano L, Massucco P, Capussotti
L. Gallbladder cancer invading the perimuscular connective
tissue: results of reresection after prior non-curative operation.
J Surg Oncol 2003;83:212-5.

19) Aoki T, Tsuchida A, Kasuya K, Inoue K, Saito H, Koyanagi
Y. Is frozen section effective for diagnosis of unsuspected
gallbladder cancer during laparoscopic cholecystectomy? Surg
Endosc 2002;16:197-200.

20) Glenn F. Radical cholecystectomy for carcinoma of the

gallbladder. In: Glenn F, editor. Atlas of Biliary Tract Surgery.

New York: Macmillan; 1963. p.86-9.

Bartlett DL, Fong Y. Gallbladder cancer. In: Blumgart LH,

Fong Y, Jamagin WR, editors. Hepatobiliary Cancer.

Hamilton: B.C. Decker; 2001. p.211-22. (Atlas clinical oncol-

ogy).

22) Lee JY, Seo HI, Sim MS. The efficacy of simple chol-
ecystectomy among patients with T2 gallbladder cancer. J
Korean Surg Soc 2009;76:316-20.

23) Suzuki S, Yokoi Y, Kurachi K, Inaba K, Ota S, Azuma M,
et al. Appraisal of surgical treatment for pT2 gallbladder
carcinomas. World J Surg 2004;28:160-5.

24) Aramaki M, Matsumoto T, Shibata K, Himeno Y, Yada K,
Hirano S, et al. Factors influencing recurrence after surgical

21

~

treatment for T2 gallbladder carcinoma. Hepatogastroenterol-
ogy 2004;51:1609-11.

25) Yeu KJ, Choi JW, Lee DS, Kim HJ. Should the extrahepatic
bile duct be resected for T2 gallbladder cancer? J Korean Surg
Soc 2009;77:113-9.



