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Abstract
AIM: To evaluate the adequacy of surgical treatment 
of T2 gallbladder carcinoma (GBCa) according to tumor 
spread in the subserosal layer.

METHODS: A series of 84 patients with GBCa were 
treated at Saga University Hospital, Japan between April 
1989 and October 2008. The tumor stage was graded 
according to the TNM staging for GBCa from the Ameri-
can Joint Committee on Cancer Manual 6th edition. 
Tumor staging revealed 30 patients with T2 tumors. T2 
GBCa was divided into three groups histologically by the 
extent of tumor spread in the subserosal layer, using a 
score of ss minimum (ss min), ss medium (ss med) or 
ss massive (ss mas).

RESULTS: For ss min GBCa, there was no positive 
pathological factor and patient survival was satisfactory 
with simple cholecystectomy, with or without extra-he-
patic bile duct resection. For ss med GBCa, some patho-
logical factors, h-inf (hepatic infiltration), ly (lymphatic 
invasion) and n (lymph node metastasis), were positive. 
For ss mas GBCa, there was a high incidence of positive 
pathological factors. The patient group with extra-he-
patic bile duct resection with D2 lymph node dissection 
(BDR with D2) and those with S4a5 hepatectomy had 
significantly better survival rates.

CONCLUSION: We suggest that radical surgery is not 
necessary for ss min GBCa, and partial hepatectomy and 
BDR are necessary for both ss med and ss mas GBCa.
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INTRODUCTION
Gallbladder carcinoma (GBCa) is a relatively rare tu-
mor[1-3], however, its mortality has increased worldwide 
over the past few decades[4], and the prognosis still remains 
poor[1,2]. There is no effective therapy for GBCa, except 
for surgical resection. However, the overall 5-year sur-
vival rate is 5%-42.3%, even after radical resection of  the 
tumor[1,2,5,6]. The prognosis for patients with early GBCa, 
defined as pT1a/b lesions, shows a 5-year survival rate of  
82%-100%[6-9]. Due to the anatomical proximity to impor-
tant organs, surgery for advanced gallbladder cancer re-
quires an aggressive approach. For pT2 or more advanced 
tumors, many authors advocate radical resection with 
lymph node dissection[10-14]. Previous reports have shown a 
second radical resection to be associated with significantly 
better survival than cholecystectomy alone in pT2 GBCa 
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patients whose cancers were incidentally found after cho-
lecystectomy[15-18], whereas, Wakai et al[19] have reported that 
40.5% of  patients with unapparent pT2 tumors survived 
> 5 years after cholecystectomy alone. S4a5 hepatectomy 
combined with extra-hepatic bile duct resection (BDR) and 
D2 lymph node dissection is a highly recommended op-
eration for the treatment of  T2 and T3 GBCa[6], although, 
in T2 GBCa, the surgical procedure remains controversial, 
and there is no standard operation. 

Recent reports have shown improved survival in pa-
tients with bile duct cancer who were treated with newly 
developed chemotherapy agents, gemcitabine and S-1. 
Several studies of  single-agent gemcitabine have reported 
response rates of  8%-60%, and a median survival time 
ranging from 6.5 to 11.5 mo[20-25]. S-1 is an oral anticancer 
drug that contains two biochemical modulators, 5-chloro-
2,4-dihydroxypridine and potassium oxonate, which 
improve the tumor-selective toxicity of  5-fluorouracil 
(5-FU)[26]. A phase Ⅱ study of  S-1 has shown promising 
results with response rates ranging from 21% to 35% in 
biliary tract cancer[27,28].

The present retrospective study evaluated the limits 
of  extended resection, such as hepatectomy, extra-hepatic 
BDR, and pancreatoduodenectomy (PD), especially for 
T2 GBCa, according to the extent of  tumor spread in the 
subserosal layer, and to the characteristics of  the clinico-
pathological or the prognostic factors. The good candi-
dates were therefore recommended to receive adjuvant 
chemotherapy in T2 GBCa to obtain better survival.

MATERIALS AND METHODS
Between April 1989 and October 2008, 84 consecutive 
patients, 27 men and 57 women, with GBCa underwent 
surgical resection at Saga University Hospital, Japan. The 
mean age was 67.6 years, with a range of  45-87 years. The 
clinical and histopathological staging was based on the 
6th edition of  the American Joint Committee on Cancer 
Manual[29]. Nine (10.7%) patients were classified as T1a, 
eight (9.5%) as T1b, 30 (35.7%) as T2, 31 (36.9%) as T3, 
and six (7.1%) as T4. We evaluated the 30 patients with 
T2 GBCa who were treated with resection. These patients 
were divided into three groups histologically, according to 
the extent of  tumor spread in the subserosal layer, using 
resected specimens. The pathological sections were exam-
ined and diagnosed using the most invaded slice.

In Table 1, the subserosal cancer invasion score (ss 
score) was histologically determined by dividing the ver-
tical and horizontal tumor spread in the subserosal layer 
into three groups according to the ss score. Finally the 
extent of  the subserosal invasion was divided subjec-
tively into three categories: namely, ss minimum (ss min), 
ss medium (ss med), and ss massive (ss mas). As a result, 
the tumors were classified as ss min in four specimens, 
ss med in 10, and ss mas in 16.

Our fundamental strategy of  S4a5 hepatectomy for 
T2 GBCa was indicated for highly suspected subserosal 
or serosal invasion preoperatively, and BDR for highly 
suspected lymph node metastases along the hepatoduo-

denal ligament. PD or pylorus-preserving PD (PPPD) 
was added for highly suspected retro-pancreatic lymph 
node metastases or direct invasion to the duodenum.

Statistical analysis
The clinicopathological factors and patient survival were 
statistically analyzed. The χ2 and Fisher’s exact tests were 
used to compare the two groups, and the Mann-Whitney 
U test was used for differences between the means. The 
survival was calculated according to the Kaplan-Meier 
method and compared between the groups by the log-rank 
test. Cox proportional hazards models were applied for the 
multivariate analysis. A value of  P < 0.05 was considered 
to be statistically significant.

RESULTS
Relationship between ss score and pathological factors
Table 2 describes the relationship between ss classification 
and clinicopathological factors. The ss min group had no 
positive pathological factors. In the ss med group, patho-
logical factors of  h-inf   (hepatic infiltration), ly (lymphatic 
invasion), pn (perineural invasion) and n (lymph node me-
tastasis) were positive in 50%, 60%, 10%, and 30% of  the 
patients, respectively. All pathological factors were positive 
at a high rate in the ss mas group. The positive rate of  
pathological factors increased along with the degree of  
the ss score. 

Survival according to ss score
Figure 1A shows the disease-specific survival curve of  the 
patients with T2 GBCa by ss classification. All the patients 
with ss min and ss med survived until the end of  the 
follow-up period and the 5-year survival rate was 100% in 

3568 July 28, 2010|Volume 16|Issue 28|WJG|www.wjgnet.com

Table 1  Extent of tumor spread by ss score

Vertical invasion < 1/3 in depth α: score 1
≥ 1/3 and < 2/3 β: score 2

≥ 2/3 γ: score 3
Horizontal invasion < 5 mm A: score 1

≥ 5 mm and < 10 mm B: score 2
≥ 10 mm C: score 3

The sum total of ss score was calculated. ss minimum (ss min): 2; ss medium 
(ss med): 3-4; ss massive (ss mas): 5-6.

Table 2  ss score and clinicopathological factors  n  (%)

ss min (n  = 4) ss med (n  = 10) ss mas (n  = 16)

h-inf (+) 0 5 (50.0)   2 (12.5)
b-inf (+) 0 0 1 (6.3)
ly (+) 0 6 (60.0) 15 (93.8)
v (+) 0 0   5 (35.7)
pn (+) 0 1 (10.0)   6 (37.5)
n (+) 0 3 (30.0)   4 (25.0)

h-inf: Hepatic invasion; b-inf: Bile duct invasion; ly: Lymphatic invasion; v: 
Venous invasion; pn: Peri-neural invasion; n: Lymph node metastasis.



the ss min and ss med groups. In ss mas GBCa, the sur-
vival was significantly worse than for ss min and ss med 
GBCa, and the 5-year survival rate was 59.7%. Figure 1B 
shows the disease-free survival curve. The 5-year survival 
rate in the ss min and ss med groups was 100%. In ss mas 
GBCa, the disease-free 5-year survival rate was 56.6%. 
There were seven patients with cancer recurrence in the ss 
mas group. The pattern of  recurrence was three patients 
with lymph node recurrence, two with local recurrence, 
one with liver metastasis, and one with peritoneal dissemi-
nation.

Evaluation of surgical procedures in T2 GBCa
Table 3 summarizes the surgical procedures in each ss 
group. The procedure in ss min GBCa was based on sim-
ple cholecystectomy, and there was no hepatectomy, PD 
or PPPD. Six of  10 (60.0%) patients with ss med GBCa 
underwent S4a5 hepatectomy. In ss mas GBCa, the surgi-
cal procedures varied from simple cholecystectomy to 
extended right hepatectomy or PD, according to the mode 
of  cancer spread. 

Surgical procedures and survival in ss mas GBCa
To evaluate the appropriate surgical procedure for ss mas 

GBCa, survival was analyzed according to the surgical 
procedures: simple cholecystectomy + extra-hepatic BDR 
+ D2 lymph node dissection (Cx + BDR + D2ex); S4a5 
hepatectomy + BDR + D2ex; S4a5 hepatectomy + PD 
(HPD); and cholecystectomy without BDR [Cx BDR (-)]. 
In ss mas GBCa, the Cx + BDR + D2ex and S4a5 + BDR 
+ D2ex groups showed significantly better survival than 
the other groups (Figure 2). The 5-year survival of  the Cx 
BDR(-) group was 33.3%, which was worse than for the 
Cx + BDR + D2ex group. Other extended operations, 
including HPD, PD, and extended hepatectomy, showed a 
dismal outcome. Surgery in these patients revealed massive 
lymph node metastasis during the operation.

DISCUSSION
In spite of  the recent progress in diagnostic modalities, 
GBCa still tends to be found at an advanced stage[30], 
and only 15%-40% of  patients who present with GBCa 
are candidates for surgical intervention[31]. Surgical man-
agement of  T1 GBCa reveals almost no lymph node in-
volvement and shows a relatively sufficient 5-year surviv-
al rate of  82%-100% with simple cholecystectomy[8,9,19]. 
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Table 3  Surgical procedures in T2 gallbladder carcinoma

Surgical procedure ss min
(n  = 4)

ss med
(n  = 10)

ss mas
(n  = 16)

Cx 3 2 3
Cx + Liver bed resection + D2ex 1
Cx + BDR + D2ex 1 2 1
S4a5 hepatectomy + D2ex 2 3
S4a5 hepatectomy + BDR+ D2ex 2 5
S4a5 hepatectomy + PD or PPPD 2 1
Extended right hepatectomy 1
PD alone 1

BDR: Bile duct resection; PD: Pancreatoduodenectomy; PPPD: Pylorus-
preserving PD.
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Figure 1  Kaplan-Meier survival analysis of patients with T2 gallbladder 
carcinoma by ss score. A: Disease-specific survival; the 5-year survival rate for 
ss min and ss med was 100%. In ss mas gallbladder carcinoma (GBCa), the 5-year 
survival rate was 59.7%; B: Disease-free survival; the 5-year survival rate for ss 
min and ss med was 100%. In ss mas GBCa, the 5-year survival rate was 56.6%.
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Figure 2  Kaplan-Meier survival analysis by surgical procedure for T2 
gallbladder carcinoma. BDR: With extra-hepatic BDR; BDR (-): Without extra-
hepatic BDR; S4a5: S4a5 hepatectomy; Cx: Simple cholecystectomy; D2ex: D2 
lymph node dissection with para-aortic lymph node sampling. BDR: Bile duct 
resection.
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The surgical management of  T2 GBCa remains con-
troversial. In these patients, the appropriateness of  simple 
cholecystectomy versus radical resection remains the sub-
ject of  debate. Some groups believe that most T2 lesions 
require only simple cholecystectomy, thus contending that 
radical resection is unnecessary and should be reserved for 
only a small subset of  patients who meet certain patho-
logical criteria[32-34]. On the other hand, proponents of  radi-
cal resection believe that all T2 lesions should be treated 
with radical resection, because 40% of  these patients will 
have residual lymphatic disease after resection. Radical 
cholecystectomy is associated with a significant survival 
benefit when liver surgery can be performed with minimal 
mortality and acceptable morbidity[35-37]. Radical surgery 
consisting of  partial hepatectomy around the gallbladder 
fossa, and regional lymphadenectomy with or without 
resection of  the extra-hepatic bile duct, yields 50%-86% 
5-year survival rates[38-41]. Wakai et al[33] have reported the 
significance of  the depth of  subserosal invasion in patients 
with pT2 GBCa. The incidence of  lymph node metastasis 
is significantly higher in patients with subserosal invasion 
> 2 mm (63%) than in patients with invasion < 2 mm  
(27%). Sasaki et al[42] have reported that lymph node in-
volvement is seen in 33.3% of  ss1, the upper third of  
subserosal invasion, 37.5% of  ss2, middle third of  subse-
rosal invasion, and 85.7% of  ss3, lower third of  subserosal 
invasion. In the current study, the 5-year survival rate for 
T2 GBCa was 78.3%, including patients who underwent 
whole surgical procedures (data not shown). No positive 
pathological factors were observed in the ss min patient 
group, and simple cholecystectomy with or without extra-
hepatic BDR was associated with good survival (Table 3 
and Figure 1). These data indicate that radical surgery, such 
as a hepatectomy or PD, is not necessary for ss min GBCa. 
For ss med GBCa, there were some positive pathological 
factors, h-inf, ly, pn, and n (Table 1). Partial hepatectomy, 
such as S4a5 hepatectomy or liver bed resection, and com-
plete lymphadenectomy including BDR might therefore 
be necessary for ss med GBCa. For ss mas GBCa, a high 
incidence of  multiple pathological factors was observed. 
Figure 2 shows that patients without BDR had a dismal 
outcome. To achieve better survival for ss mas GBCa, 
partial hepatectomy, such as S4a5 hepatectomy or liver bed 
resection, and complete lymphadenectomy including BDR, 
are the minimum requirement. However, radical surgery, 
such as major hepatectomy or hepatectomy with PD, had 
no survival benefit. In addition, the importance of  S4a5 
hepatectomy and BDR for T2 and T3 GBCa has also been 
previously reported[6]. 

To avoid unnecessary surgery, such as extended resec-
tion for ss min GBCa, the actual depth of  GBCa in the 
subserosal layer should be determined pre- or intraopera-
tively. No report has previously described an effective pre- 
or intraoperative method to determine the actual extent 
of  subserosal invasion. In addition, previous studies have 
employed intraoperative ultrasonography and frozen sec-
tion histology to detect the actual depth of  subserosal 
invasion, but it is still not sufficiently accurate, as well as 

being very difficult to determine the actual depth of  inva-
sion intraoperatively. A new method for the pre- or intra-
operative determination of  the actual extent of  subserosal 
invasion is necessary to avoid unnecessary operation.

There is no current standard chemotherapy in ad-
vanced gallbladder cancer. In previous studies that have 
used chemotherapeutic agents, 5-FU, mitomycin C, 
methotrexate, etoposide, doxorubicin, or cisplatin, against 
biliary tract tumors, only 10%-20% revealed a partial re-
sponse[43-46]. However, gemcitabine has shown remarkable 
biological activity against biliary tract cancers in some clin-
ical studies. Several reports have described the efficacy of  
single-agent gemcitabine, with a response rate of  approxi-
mately 30% and a median survival time of  approximately 
15 mo, and phase Ⅱ investigations into a gemcitabine-
based combination have increased[47,48]. Gemcitabine is 
a novel nucleoside analog that demonstrates biological 
activities in a broad spectrum of  solid tumors[49]. The 
ribonucleotide reductase subunit M1 (RRM1) plays an 
important role in gemcitabine resistance for biliary tract 
carcinomas. The expression of  RRM1 has been investi-
gated as a drug sensitivity marker for gemcitabine therapy 
of  biliary tract carcinoma, through in vitro study and clini-
cal analysis[50]. These results indicate that ss mas cancer 
with low RRM1 expression is therefore a good candidate 
for gemcitabine adjuvant chemotherapy to achieve better 
survival after surgical resection. S-1 has greater inhibition 
of  thymidylate synthase (TS) and pemetrexed is classified 
as a multi-targeted antifolate. Orotate phosphoribosyl 
transferase (OPRT), dihydropyrimidine dehydrogenase 
(DPD) and TS play a critical role in the efficacy of  antifo-
lates. A low level of  DPD and TS activity, and a high level 
of  OPRT activity enhance the antitumor effect of  S-1[51]. 
A phase Ⅱ study of  S-1 in biliary tract cancer has shown 
promising results with a response rate of  21%-35%[27,28], 
and S-1 can be expected to have a good effect on gallblad-
der cancer. In T2 GBCa, ss mas cancers showed a high 
rate of  recurrence, regardless of  the radical surgical ap-
proach. Therefore, patients with ss mas cancer are thus 
considered to be good candidates for gemcitabine or S-1 
adjuvant chemotherapy. Further studies of  adjuvant che-
motherapy against gallbladder cancer are necessary. The 
current algorithm of  therapeutic strategy for T2 GBCa is 
shown in Figure 3.

In conclusion, the surgical management of  T2 GBCa 
remains controversial. Radical surgery is not necessary 
for ss min GBCa. Furthermore, BDR may be necessary 
to complete lymphadenectomy for the hepato-duodenal 
ligament to achieve better survival for ss med and ss 
mas GBCa. S4a5 hepatectomy also contributed to better 
survival for ss med and ss mas GBCa. S4a5 hepatectomy 
with extra-hepatic BDR and lymphadenectomy should 
therefore be a standard operation for the treatment of  
ss med and ss mas GBCa. However, new methods for 
the pre- or intraoperative detection of  the actual extent 
of  subserosal invasion are still necessary to avoid un-
necessary operations. In ss mas GBCa, survival remains 
unsatisfactory. Patients with ss mas GBCa are therefore 
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considered to be good candidates for gemcitabine or S-1 
adjuvant chemotherapy to achieve better survival.

COMMENTS
Background
Gallbladder carcinoma (GBCa) is a relatively rare tumor, however, the mortality of 
this tumor has increased worldwide over the past few decades, and the prognosis 
still remains poor. There is no effective therapy for GBCa, except for surgical 
resection. The prognosis for patients with early GBCa is good even with only cho-
lecystectomy, but that for patients with advanced GBCa is poor even after radical 
surgery. The surgical management of T2 GBCa remains controversial.
Research frontiers
T2 GBCa was divided into three groups histologically by the extent of tumor 
spread in subserosal layer using the ss score. The ss score was histologically 
determined by dividing the vertical and horizontal tumor spread in the subsero-
sal layer. Finally the extent of the subserosal invasion was divided subjectively 
into three categories: ss minimum (ss min), ss medium (ss med) and ss mas-
sive (ss mas).
Innovations and breakthroughs
For ss min GBCa, there was no positive pathological factor and survival was 
satisfactory after simple cholecystectomy. For ss med GBCa, some pathological 
factors were positive. For ss mas GBCa, there was a high incidence of positive 
pathological factors. 
Applications 
After surgical procedure analysis of T2 GBCa, the patient group with extra-
hepatic bile duct resection with D2 lymph node dissection, and the group with 
S4a5 hepatectomy had significantly better survival rates. In ss mas GBCa, the 
survival of the patients remains unsatisfactory. Patients with ss mas GBCa are 
therefore considered to be good candidates for chemotherapy to achieve better 
survival.
Terminology
S4a5 hepatectomy is a type of hepatectomy for advanced GBCa. S4 is the 
lower half of the left medial segment of the liver, and S5 is the anterior medial 
segment of the liver, according to the Couinaud classification of liver segments. 
D2 lymph node dissection is based on the method described in the General 
Rules for Surgical and Pathological Studies on Cancer of the Biliary Tract from 
the Japanese Society of Biliary Surgery, 5th edition, 2003. 
Peer review
This study investigated an important subject, namely, the best therapeutic ap-
proach for GBCa. 

REFERENCES
1	 Henson DE, Albores-Saavedra J, Corle D. Carcinoma of the 

extrahepatic bile ducts. Histologic types, stage of disease, 

grade, and survival rates. Cancer 1992; 70: 1498-1501
2	 Henson DE, Albores-Saavedra J, Corle D. Carcinoma of the 

gallbladder. Histologic types, stage of disease, grade, and 
survival rates. Cancer 1992; 70: 1493-1497

3	 de Groen PC, Gores GJ, LaRusso NF, Gunderson LL, Na-
gorney DM. Biliary tract cancers. N Engl J Med 1999; 341: 
1368-1378

4	 Patel T. Worldwide trends in mortality from biliary tract 
malignancies. BMC Cancer 2002; 2: 10

5	 Tavani A, Negri E, La Vecchia C. [Biliary tract tumors] Ann 
Ist Super Sanita 1996; 32: 615-619

6	 Kohya N, Miyazaki K. Hepatectomy of segment 4a and 5 
combined with extra-hepatic bile duct resection for T2 and 
T3 gallbladder carcinoma. J Surg Oncol 2008; 97: 498-502

7	 Nimura Y. Extended surgery in bilio-pancreatic cancer: the 
Japanese experience. Semin Oncol 2002; 29: 17-22

8	 Ogura Y, Mizumoto R, Isaji S, Kusuda T, Matsuda S, Tabata 
M. Radical operations for carcinoma of the gallbladder: 
present status in Japan. World J Surg 1991; 15: 337-343

9	 Tsukada K, Hatakeyama K, Kurosaki I, Uchida K, Shirai Y, 
Muto T, Yoshida K. Outcome of radical surgery for carcino-
ma of the gallbladder according to the TNM stage. Surgery 
1996; 120: 816-821

10	 Shimada H, Endo I, Togo S, Nakano A, Izumi T, Nakaga-
wara G. The role of lymph node dissection in the treatment 
of gallbladder carcinoma. Cancer 1997; 79: 892-899

11	 Wise PE, Shi YY, Washington MK, Chapman WC, Wright 
JK, Sharp KW, Pinson CW. Radical resection improves sur-
vival for patients with pT2 gallbladder carcinoma. Am Surg 
2001; 67: 1041-1047

12	 Shimizu Y, Ohtsuka M, Ito H, Kimura F, Shimizu H, Toga-
wa A, Yoshidome H, Kato A, Miyazaki M. Should the extra-
hepatic bile duct be resected for locally advanced gallblad-
der cancer? Surgery 2004; 136: 1012-1017; discussion 1018

13	 Kondo S, Nimura Y, Hayakawa N, Kamiya J, Nagino M, 
Uesaka K. Extensive surgery for carcinoma of the gallblad-
der. Br J Surg 2002; 89: 179-184

14	 Taner CB, Nagorney DM, Donohue JH. Surgical treatment 
of gallbladder cancer. J Gastrointest Surg 2004; 8: 83-89; dis-
cussion 89

15	 Fong Y, Heffernan N, Blumgart LH. Gallbladder carcinoma 
discovered during laparoscopic cholecystectomy: aggressive 
reresection is beneficial. Cancer 1998; 83: 423-427

16	 Frauenschuh D, Greim R, Kraas E. How to proceed in pa-
tients with carcinoma detected after laparoscopic cholecys-
tectomy. Langenbecks Arch Surg 2000; 385: 495-500

17	 Yoshida T, Matsumoto T, Sasaki A, Morii Y, Ishio T, Ban-
doh T, Kitano S. Laparoscopic cholecystectomy in the treat-
ment of patients with gall bladder cancer. J Am Coll Surg 
2000; 191: 158-163

18	 Wakai T, Shirai Y, Hatakeyama K. Radical second resection 
provides survival benefit for patients with T2 gallbladder 
carcinoma first discovered after laparoscopic cholecystec-
tomy. World J Surg 2002; 26: 867-871

19	 Wakai T, Shirai Y, Yokoyama N, Nagakura S, Watanabe H, 
Hatakeyama K. Early gallbladder carcinoma does not war-
rant radical resection. Br J Surg 2001; 88: 675-678

20	 Dobrila-Dintinjana R, Kovac D, Depolo A, Uravic M, 
Dintinjana M. Gemcitabine in patients with nonresectable 
cancer of the biliary system or advanced gallbladder cancer. 
Am J Gastroenterol 2000; 95: 2476        

21	 Eng C, Ramanathan RK, Wong MK, Remick SC, Dai L, 
Wade-Oliver KT, Mani S, Kindler HL. A Phase II trial of 
fixed dose rate gemcitabine in patients with advanced bili-
ary tree carcinoma. Am J Clin Oncol 2004; 27: 565-569

22	 Gebbia V, Giuliani F, Maiello E, Colucci G, Verderame F, 
Borsellino N, Mauceri G, Caruso M, Tirrito ML, Valdesi M. 
Treatment of inoperable and/or metastatic biliary tree car-
cinomas with single-agent gemcitabine or in combination 
with levofolinic acid and infusional fluorouracil: results of a 

3571 July 28, 2010|Volume 16|Issue 28|WJG|www.wjgnet.com

Figure 3  Algorithm of therapeutic strategy for T2 gallbladder carcinoma. 
Cx: Simple cholecystectomy; BDR: With extra-hepatic BDR; S4a5: S4a5 hepatec-
tomy; D2ex: D2 lymph node dissection with para-aortic lymph node sampling.
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