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Abstract

Background This study was designed to evaluate the survival outcomes of patients undergoing simple cholecystectomy and
to investigate which patients would benefit from cholecystectomy alone in treating gallbladder carcinoma.

Methods The available medical records of patients who underwent cholecystectomy alone for gallbladder carcinomas from
August 1992 to February 2005 were retrospectively reviewed. Cancer stages were evaluated by clinical meaning based on
the AJCC Cancer Staging Manual, 6th edition. “Clinical” R0, defined as gallbladder confined tumor (pT1-3 with negative
resection margin) with ¢cNO and ¢cMO, was tentatively established to evaluate the quality of simple cholecystectomy.
Results Seventy-five patients underwent cholecystectomy alone for gallbladder carcinomas. Twenty-eight patients were
male, and forty-seven patients were female, with their mean age 63.5 years (range, 29-80 years). Forty-one patients (54.7%)
underwent laparoscopic cholecystectomy, and thirty-four patients (45.3%) underwent open cholecystectomy. T3 lesions
were most common (26 patients), followed by T1 (24 patients), T2 (19 patients), and T4 (6 patients). “Clinical R0” could be
defined in 48 patients (63%) after simple cholecystectomy. Multivariate analysis showed that incidental gallbladder
carcinoma, T stage, and clinical RO status were independent prognostic factors of long-term survival. When comparing
survival outcomes of clinical RO according to the T stage, no patients with Tis, Tla, and T1b had cancer-related mortality
during follow-up. Especially, in patients with T2 gallbladder carcinomas, the mean survival rate was 68.9 months, and the 5-
year survival rate was 77.8%. On the contrary, those with T3 lesions had poor prognoses.

Conclusion Cholecystectomy alone could be proper management for well-selected patients with gallbladder carcinomas
(incidental gallbladder carcinoma, gallbladder confined carcinoma, clinical R0). More experiences and a proper prospective
study must be performed to confirm the meaning of clinical RO in treating gallbladder carcinoma.
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Clinical RO

Gallbladder carcinomas were first described by Maxmillian
de Stoll in 1777." Gallbladder carcinoma is the most
frequent malignant neoplasm of the biliary tract and the
fifth most common cancer of the gastrointestinal tract.”
There is still controversy about surgical treatment of
gallbladder carcinomas. Generally, cholecystectomy alone
is an adequate treatment for pathologic stage T1 (pT1)
gallbladder carcinoma, providing that the resection margins
are not violated by malignant cells.” On the other hand,
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radical resection with regional lymph node dissection for
T2 or more advanced gallbladder carcinoma is advocated.®
However, Shirai et al.” reported that about 40.5% of
patients with T2 gallbladder carcinomas survived more than
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5 years after cholecystectomy alone, which implies that
radical surgery is too much for patients with such favorable
prognoses.

According to anecdotal experiences at our institution,
simple cholecystectomy in certain patients is likely to
provide an acceptable surgical outcome compared to radical
surgery in treating gallbladder carcinoma. This observation
prompted us to plan this study. This retrospective study was
designed to evaluate the results of simple cholecystectomy
in treating gallbladder carcinoma and to investigate which
patients would benefit from simple cholecystectomy in
treatment of gallbladder carcinoma.

Materials and Methods

The medical records of patients with gallbladder carcinomas
who underwent surgical procedures at the Yonsei University
Health System, in Seoul, Korea, between August 1992 and
February 2005 were retrospectively reviewed. We selected
patients who underwent simple cholecystectomies for
gallbladder carcinomas. We investigated the survival results
and clinical predictive factors for favorable survival out-
comes after simple cholecystectomy in treating gallbladder
carcinomas. Incidental gallbladder carcinoma was defined
as carcinoma of the gallbladder first diagnosed at the
histological examination of the resected gallbladder or gall-
bladder mass detected during a medical checkup without
any symptoms. The clinical TNM (cTNM) stage was
evaluated based on the AJCC Cancer Staging Manual; 6th
edition.® ¢cTNM classification is based on evidence acquired
before treatment, including physical examination, image
study, endoscopy, biopsy, and surgical exploration. Nodal
status was determined by preoperative image studies or
histological examination of incidentally sampled lymph
nodes during simple cholecystectomy. We tentatively
developed an additional criterion, “clinical” RO, to evaluate
the quality simple cholecystectomy cases, which was
defined as no malignant cells on gallbladder resection
margins in the pathologic report, no grossly residual
tumors, no lymph node enlargement, and no distant
metastasis based on image studies and operative findings
[that is, gallbladder confined tumor (pT1-3 with negative
resection margin), cNO and cMO]. R1 was defined as the
presence of a microscopic residual tumor (positive resection
margin), and R2 as the presence of a macroscopic residual
tumor. To delineate the characteristics of gallbladder
carcinoma treated by cholecystectomy alone, we compared
cases of patients who underwent radical cholecystectomies
during the same period to those of patients who underwent
simple cholecystectomies by T stage. The standard radical
operation in our department is composed of at least wedge
resection of the gallbladder bed including about 2 cm
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thickness of liver parenchyma, resection of soft tissue along
the hepatoduodenal ligament with or without bile duct
resection, and dissection of regional nodes from the hepatic
artery to the extent of the right side of the celiac axis with
retroperitoneal soft tissue clearance (16A2, 16B1). However,
slight modifications of the extent of surgery according to the
patient’s general conditions, tumor factors, and the surgeon’s
preference were made. Statistical analysis was performed
using SPSS software (Statistical Package for the Social
Sciences, version 10.0). The categorical variables are
expressed as frequencies (%), whereas continuous variables
are presented as a mean with their range or + standard
deviation. Follow-up data were obtained from medical
records and patient or family member telephone interviews.
Survival was calculated from the date of diagnosis to the date
of death or last follow-up. Cumulative survival rates and
plots were estimated using the Kaplan-Meier method. The

Table 1 Characteristics of Gallbladder Carcinoma Treated by Simple
Cholecystectomy

Simple Cholecystectomy Alone

(N=75)
Tumor size (cm) 2.7+1.9
Tumor location
Distal (fundus+body) 40 (61.5)
Proximal (neck+cystic duct) 9 (13.8)
Diffuse 16 (24.6)
Tumor morphology
Polypoid 42 (61.8)
Flat (focal wall thickening) 8 (11.8)
Diffuse wall thickening 13 (19.1)
Diffuse infiltrative 5(7.2)
T stage
Tis 14 (18.7)
Tla 2 (2.7)
T1b 8 (10.7)
T2 19 (25.3)
T3 26 (34.7)
T4 6 (8)
N stage
NX 35 (47.3)
NO 23 (31.1)
N1 16 (21.6)
Distant metastasis 6 (8)
Grade
Well 20 (37)
Moderate 24 (44)
Poor 9 (16)
Undifferentiated 1(1.9)
Residual tumor
R2 19 (26.3)
R1 8 (10.5)
Clinical RO 48 (63.2)

Pathologic RO -
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Table 2 Analysis for Predicting Favorable Survival After Simple
Cholecystectomy in Gallbladder Carcinoma

Variables N Mean p Value
Survival
(Month) Univariate Multivariate
Gender
Male 27 70.7 0.8462
Female 47 81.5
Symptoms
Symptomatic 27 329 0.0012* 0.011
Incidental 46 100.6
Cholecystitis
No 42 85.0 0.210
Yes 25 434
APBDU
No 71 78.7 0.5241
Yes 3 101.3
Tumor morphology
Elevated 49 93.7 0.0312%
(polypoid+flat)
Diffuse 18 30.9
Tumor location
Distal (fundus+ 40 97.8 0.1848*
body)
Proximal (neck+ 8 65.3
cystic duct)
Diffuse 18 27.7
Ca 19-9
<37 22 82.8 0.402°
>37 12 24.1
T stage
Tis 14 NA <0.0001?* 0.004
Tla 2 NA
T1b 7 117.9
T2 19 54.3
T3 25 26.3
T4 6 6.5
N stage
NO 22 130.3 <0.0001°
NX 35 81.0
N1 15 18.8
M stage
MO 68 85.4 0.024*
M1 6 11.3
R status
R2 19 8.9 <0.0001? 0.041
R1 8 46.5
Clinical RO 48 113.7
Grade
Well 20 88.6 0.0132%
Moderate 22 35.1
Poor 9 15.4

Undifferentiated 1 7.2

#The Bonferroni correction was made.

log-rank test was applied to check for statistical significance.
Cox multivariate analyses were performed to determine the
independent prognostic factors for survival. Differences in p
value less than 0.05 were considered significant.

Results
General Characteristics of Patients

Between August 1992 and February 2005, a total of 217
patients with gallbladder carcinomas underwent surgical
procedures at our institution. Among them, 75 patients
underwent cholecystectomy alone for gallbladder carcino-
mas. Twenty-eight patients were male, and forty-seven
patients were female. The mean age at time of surgery was
63.5 years (range, 29-80 years). Forty-six patients (62.2%)
had incidental gallbladder carcinomas. Abdominal pain and
discomfort were the most frequent symptoms, found in 48
patients (63.2%). Gallstone disease was associated in 34
patients (48.6%), and GB empyema was noted in 10 patients
(14.5%). Forty-one patients (54.7%) underwent laparoscopic
cholecystectomy, and thirty-four patients (45.3%) underwent
conventional open cholecystectomy. Five operation-related
complications (6.6%) occurred. Bile leak was found in three
patients, bleeding in one, and wound infection in one patient;
however, there were no mortalities (<30 days after chole-
cystectomy alone).

Characteristics of Gallbladder Carcinoma

All gallbladder carcinomas were adenocarcinomas. Polyp-
oid tumors were mainly located in the distal part of the
gallbladder (fundus and body, more than 60%). T3 lesions
were the most common (26 patients), followed by T1 (24
patients) and T2 (19 patients). Left supraclavicular lymph
nodes (two patients), liver metastasis (three patients), and
peritoneal seeding (positive rectal shelf, one patient) were
present in six cases of distant metastasis at the time of
surgery. Clinical RO could be defined in 48 patients
(63.2%) after simple cholecystectomy (Table 1).

Table 3 R Status According to pT Stage

R2 R1 Clinical RO Total
Tis 1 13 14
Tla 2 2
Tlb 1 7 8
T2 3 2 14 19
T3 10 4 12 26
T4 6 6
Total 19 8 48 75
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Figure 1 Survival outcomes of clinical RO according to T stage after
simple cholecystectomy.

Prognostic Factors for Favorable Survival Outcomes:
Univariate Analysis

Overall survival of patients with gallbladder carcinomas who
underwent simple cholecystectomy was mean 80.2 months
with a 5-year survival rate 0f 47.9%. The survival differences
according to T stage were statistically significant, as shown
in Table 2 (p<0.0001). The 5-year survival rate of patients
with gallbladder carcinomas with Tis, T1b, and T2 lesions
was 100, 75, and 56.2%, respectively. Residual tumor status
after simple cholecystectomy alone significantly influenced
survival differences. That is, considerable survival differ-
ences between clinical RO and R1 or R2 were noted
(clinical RO vs R2, p<0.0001, and clinical RO vs R1 p=
0.0045). In addition, clinical lymph node metastasis and
distant metastasis, tumor grade, tumor morphology, and
incidental gallbladder carcinoma were all significant prog-
nostic factors in univariate analysis (p<0.05, Table 2).
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Figure 2 Survival differences between clinical RO and RO in T2
gallbladder carcinoma.
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Figure 3 Survival differences between clinical RO and RO in T3
gallbladder carcinoma.

Prognostic Factors for Favorable Survival Outcomes:
Multivariate Analysis

When multivariate analysis (Cox regression) is performed
using variables with significant survival differences in
univariate analysis as covariates, incidental gallbladder
carcinoma (p=0.011), T-stage (p=0.004), and R status (p=
0.041) were independent prognostic factors for good survival
outcomes after simple cholecystectomy in patients with
gallbladder carcinomas (Table 2).

Analysis of Clinical RO Status

Forty-eight patients (61.2%) were defined as having clinical
RO after cholecystectomy alone. With the advancement of T
stage, the frequency of R1 and R2 increases (Table 3). Almost
all early gallbladder carcinomas (T1) were defined as clinical
RO after simple cholecystectomy alone; however, frequently,
R1 and R2 resulted from simple cholecystectomy in patients
with gallbladder carcinomas more advanced than T2 lesions.
When comparing survival outcomes of clinical RO
according to T stage, significant differences were noted
(Fig. 1). No patients with Tis, Tla, and T1b lesions had
cancer-related mortality after simple cholecystectomy.
Especially, patients with T2 gallbladder carcinomas showed
acceptable survival outcomes after cholecystectomy alone.
Their mean survival was 68.9 months, and the 5-year
survival rate was 77.8%. To the contrary, those with T3
lesions had relatively poor prognoses. Their mean survival
was 32.8 months with a 5-year survival rate of 14.6%,
which were considerably different from patients with T1
and T2 gallbladder carcinomas with clinical RO (Fig. 1).
When comparing the survival outcomes according to R
status after surgery in patients with T2 and T3 gallbladder
carcinomas, no survival differences were noted between
patients whose carcinomas were defined as clinical RO and
RO resulting from radical cholecystectomy (Figs. 2 and 3).
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Table 4 Comparison of Simple Cholecystectomy and Radical Cholecystectomy at our Institution (Yonsei Medical Center, Seoul, Korea)

Variables T1b T2 T3 T4

SC (N=8) RC (N=19) SC (N=19) RC (N=33) SC (N=26) RC (N=43) SC (N=6) RC (N=12)
Gender
Male 2 2 6 16 9 17 4 8
Female 6 4 13 17 17 26 2 4
Age (mean+SD, years) 63.4+104 653£8.5 67.1+7.3 62.9+6.7 65.9+129 56.4+8.9 63.2+5.1  62.5£10.6
GB stone
) 4 2 10 21 12 25 4 11
) 3 4 7 9 14 15 2 1
Cholecystitis®
) 4 5 9 26 13 34 6 12
3] 2 8 4 13 5 - -
Incidental
-) 2 2 8 11 10 29 5 12
) 5 4 10 19 16 10 -
Jaundice
) 5 6 15 28 26 35 4 8—
) - - 1 2 - 4 2 4
Morphology
Flat 1 - 1 4 5 7 - -
Polypoid 5 6 13 19 9 17 2 5
Diffuse wall thickening 1 - 4 5 7 3 1 1
Infiltrative - - - 1 3 10 2 5
Tumor size (mean+SD, cm) 2.9+2.4 2.3+1.9 3.0+2.4 32+1.9 2.8+1.6 3.4+1.6 3.0+0.5 5.4+3.5
Tumor site
Fundus 2 3 7 9 3 10 2 2
Body 2 3 2 7 8 4 - 3
Neck 1 - 2 7 3 9 - 2
Cystic duct - - - - 2 3 - 1
Diffuse 1 - 5 4 7 8 3 3
Neural Invasion
) 6 6 15 28 23 33 4 12
) — - - - 2 5 1 -
Lymphatic invasion
-) 5 6 12 27 22 31 5 10
) 1 - 3 1 3 7 - 2
Vascular invasion
-) 5 6 12 26 23 31 5 10
) 1 - 3 2 2 - 2
Grade
Well 6 2 7 12 5 8 - 1
Moderate 1 2 9 9 10 19 3 5
Poorly - - 1 4 6 8 2 1
Undifferentiated - - - 1 1 1 - -
Operative time (mean+SD, min) 70+33.4 192+£55.4*  88+36.2 236+120.5*% 113+68.9 266+£105.4%  123+£39.9 272+155.4%**
Bleeding amount (mean+SD, ml) NA NA 132.5+144.9 664.0+408.8 NA 871.4+606.5 NA NA
Transfusion
) 6 5 16 21 23 15 5 3
3] — - - 9% 22% 8*
Complications - 2 1 9** 3 10 1 2

Both Tis and Tla lesions were excluded because the number of radical cholecystectomies in that lesion is limited

#Including gallbladder empyema

£p<0.05
#xp=0.72
##5p=0.058
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Comparison of Simple Cholecystectomy and Radical
Cholecystectomy at our Institution (Yonsei University
Health System, Seoul, Korea)

One hundred and seven cases of radical cholecystectomy
during the same period were compared with current simple
cholecystectomized cases. A high incidence of cholecystitis
including empyema, incidental diagnosis, shorter operative
time, less bleeding, lower incidence of blood transfusion,
and complications were noted in patients who underwent
simple cholecystectomies compared to the patients who
underwent radical cholecystectomies (Table 4).

Discussion

Gallbladder carcinoma is known as a highly fatal disease
with a poor prognosis. The 5-year survival rate for patients
with cancers of the gallbladder ranges from 0% to 10% in
most reported series.” The poor prognosis of this disease
may be caused by the anatomical position of the gallbladder
and the high proportion of tumors that are advanced at the
time of presentation. Gallbladder carcinoma is difficult to
diagnose clinically because the symptoms and signs are
vague and nonspecific. However, early diagnosis of
gallbladder carcinoma has increased because of the recent
improvement of preoperative imaging'®'? and increased
concerns about people’s own health status in accordance
with improving personal economic status. In addition,
clinical application of extensive radical surgery promises
an improvement in survival.'>* '*

Generally, simple cholecystectomy is accepted as the
proper treatment for Tis and T1a gallbladder carcinomas. In
the case of Tlb lesions, despite the controversy, simple
cholecystectomy is likely to be recommended. Wakai et al.
recently suggested that cholecystectomy alone could be a
standard treatment for T1b gallbladder carcinoma as
cholecystectomy provides patients with a 10-year survival
rate of more than 85%. Whereas on the other hand, radical
cholecystectomy is strongly recommended for patients
whose gallbladder carcinomas are staged as more severe
than T2 lesions."” Shirai et al.” reported a 5-year survival
rate of 90% after patients underwent radical resection for
T2 and T3 tumors compared with a 5-year survival rate of
only 40% for patients who underwent simple cholecystec-
tomies. De Aretxabala et al.'® showed a 50% improved 5-
year survival rate (70 vs 20%) for patients who underwent
radical cholecystectomies versus patients who underwent
simple cholecystectomies. Fong et al.'” reported a 5-year
survival rate of 61% for patients with T2 tumors who
underwent radical cholecystectomies compared with a 5-
year survival rate of only 19% for patients with T2 tumors
who underwent simple cholecystectomies. Furthermore,
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support for radical resection of locally advanced disease
also has been accumulated during the past decade. Five-
year survival rates of 15 to 63% and 7 to 25% have been
reported for T3 and T4 gallbladder carcinomas, respectively.®

Although the number of patients with gallbladder
carcinomas is limited and our clinical data are based on
retrospective observation, which might have had unavoid-
able selection bias, the results of simple cholecystectomy
were not disappointing and seemed to be comparable to
previous reports. The 10-year survival rate of T1b tumors
was 75%, and the S-year survival rate of patients with T2
lesions was 56.2%. Especially, the result of patients with T2
lesions is superior to the results of patients who underwent
simple cholecystectomies in the abovementioned literature.
71517 Then, we hypothesized that this selection bias could
be, in other words, a sort of selection criterion for simple
cholecystectomy in the treatment of gallbladder carcinoma.
Therefore, the purpose of our clinical observation is to
reveal possible selection criterion for simple cholecystecto-
my in gallbladder carcinoma. In fact, this study was
performed to evaluate the results of simple cholecystecto-
mies, and we would like to find which patients could
benefit from simple cholecystectomy as a treatment for
gallbladder carcinoma.

According to our results (Table 4), an overall comparison
of patients who underwent simple cholecystectomies and
radical cholecystectomies according to T stage shows that
less substantial morbidity, shorter operative times, smaller
bleeding amount, and lower incidence of transfusion were
noted in patients who underwent simple cholecystectomies,
which means that limited surgery in patients with gallblad-
der carcinomas is beneficial. If the oncologic outcomes
were comparable in patients who underwent simple
cholecystectomies in well-selected cases of patients with
gallbladder carcinomas, more extended surgery, which
always brings a risk of postoperative morbidity and
mortality, could be avoided in the selected population.

The highlight of this study might determine the validity
of clinical RO as a selection criterion for the choice of
simple cholecystectomy. To some extent, clinical RO
apparently seems to reflect the status of the TNM stage.
As mentioned above, we defined clinical RO as when the
resected gallbladder showed a negative margin on histo-
pathologic examination, preoperative radiologic images
revealed neither distant metastasis nor metastatic lymph
node, and intraoperative findings showed no evidence of
grossly residual tumors. From the viewpoint of this
definition, advanced cases of T3, T4, N1, and M1 tumors
have a high possibility of being excluded from clinical RO.
On the other hand, not only early lesions, T1, but also some
portions of T2 tumors have a high chance of being included
as clinical RO. As a matter of fact, our results show that
most gallbladder carcinomas actually fall into clinical RO in
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cases of early lesions, Tis, Tla, and T1b. In the case of T2
lesions, about 74% of these lesions (14 out of 19 patients)
fall into clinical RO. However, no T4 lesions could be
considered clinical R0, and 48% of the T3 lesions (12 out
of 25 patients) fall into clinical RO (Table 3).

The survival outcomes of patients with clinical RO
gallbladder carcinomas were acceptable for patients with
T1 and T2 tumors (Fig. 1). No cancer-related mortality was
observed in any patients with Tis, Tla, and Tlb tumors
with clinical RO. Especially, with respect to 14 patients with
T2 gallbladder carcinomas with clinical RO (73.7%), the 5-
year survival rate was 77.8%. Interestingly, this result is
definitively superior to recent survival outcomes of patients
who underwent simple cholecystectomies. Fong et al.'’
reported that patients with radiographically resectable
disease but not subjected to repeat resection after undergo-
ing simple cholecystectomies had a 5-year survival rate of
19%, whereas those treated with radical resection had a 5-
year survival rate of 61%, which emphasizes that radical
resection is not only safe but reasonable cancer therapy for
those with T2 gallbladder cancers. Suzuki et al.'® reported
an overall 5-year survival rate in those 20 patients with T2
gallbladder carcinomas of 77% and also concluded that a
radical second operation enhanced the chance for cure in
patients with T2 gallbladder carcinomas. However, accord-
ing to the present results of survival comparison in T2
gallbladder carcinomas, clinical RO and RO from radical
surgery have no considerable survival differences (Fig. 2).
To the contrary, the prognosis for patients with T3 lesions
with clinical RO was relatively poor, compared to patients
with either T1 or T2 lesions with clinical R0O. According to
our results, the 5-year survival rate of patients with pT3
gallbladder carcinomas with clinical RO was 14.6%, which
is significantly different from that of patients with pT2
lesions (Fig. 1, p=0.011). In addition, when comparing the
survival rates according to R status after surgery in patients
with T3 lesions, the survival outcome of patients with
clinical RO was apparently inferior to that of patients with
RO from radical surgery (Fig. 3). Although the differences
between the two groups have no statistic meaning, the
statistical power seems to be too weak to support the
survival comparativeness (p=0.0655). Consequently, we
would like to emphasize that, unlike gallbladder carcinoma
with T2 lesions, the value of clinical RO in T3 gallbladder
carcinoma cannot be guaranteed; therefore, additional or
initial radical surgery should be considered for patients with
T3 lesions to secure the negative resection margin and to
control microscopic extension to the soft tissues, which could
not be detected by macroscopic and radiological findings.

The concept of clinical RO was tentatively used in this
study to evaluate the surgical results after simple cholecys-
tectomy. The critical drawback of this concept is that we
cannot truly evaluate the microscopic lymph node metas-

tasis, which could be definitively investigated in extended
radical surgery. For example, about 30 to 40% of patients
with T2 gallbladder carcinomas are known to have lymph
node metastasis. In turn, these patients can lose the chance
for long-term survival provided by radical surgery. There-
fore, for the purposes of clinical application of this concept,
we might need to design another clinical study that
compares preoperatively predictive clinical RO and patho-
logically provided residual tumor status in the same patients
with gallbladder carcinomas.

The current study has unavoidable weak points in the
analysis of the data. First, this study is based on
retrospective available medical records, which means it is
difficult to find the proper reasons why surgeons did not
perform additional surgery with curative intent after simple
cholecystectomies in patients with T2 and T3 lesions.
Second, more than four surgeons were involved in treating
gallbladder carcinomas according to the history of our
department. We must take surgeon factors into account
when comparing the results of radical surgery and simple
cholecystectomy. Different extents of lymph node dissection
and liver resection must also be considered in data analysis.
However, our retrospective observations suggest that the
survival results of patients who underwent simple cholecys-
tectomies were acceptable for patients with T1 and T2 lesions
with “clinical” RO and provoke the possible role of simple
cholecystectomy in well-selected patients with T2 lesions.

Conclusion

We carefully concluded that patients with incidentally
detected gallbladder carcinomas could be expected to have
good prognoses after undergoing simple cholecystectomy
alone without additional radical surgery, as long as clinical
RO is ensured. However, we could not guarantee the
validity of clinical RO in patients with T3 lesions; therefore,
radical cholecystectomy is warranted in such cases. More
experiences and proper prospective study must be per-
formed to validate surgical meaning of clinical RO in
treating gallbladder carcinomas.

Acknowledgement We give special thanks to Seo Won. Youl
(Biostatistical Supporting Laboratory Yonsei University College of
Medicine) for so much advice in analyzing biostatics data.

References

1. Destoll M. Rationis mendendi. In Batavorum L, Haak ET Socios A
et ] Honkoop, ed. Nosocomio practico vendobonensi, Part I, 1788.

2. DeRegato JA, Spjut HJ. Digestive tract/accessory organo-gallbladder.
In Ackerman LV, DeRegato JA, (eds). Cancer-Diagnosis, Treatment
and Prognosis, 5th ed. St Louis: CV Mosby, 1977, pp 599—-604.

@ Springer



1316

J Gastrointest Surg (2007) 11:1309-1316

10.

11.

. Wakai T, Shirai Y, Yokoyama N, Nagajura S, Watanabe H. Early

carcinoma of the gallbladder. Eur J Surg 1992;158:545-548.

. Togoroki T, Kawamoto T, Takahashi H, et al. Treatment of

gallbladder cancer by radical resection. BrJ Surg 1999;86:622—627.

. Bartlett DL, Fong Y, Fortner JG, Brennan MF, Blumgart LH.

Long-term results after resection for gallbladder cancer: implica-
tions for staging and management. Ann Surg 1955;142:6-16.

. Misra S, Chaturvedi A, Misra NC, Sharma ID. Carcinoma of the

gallbladder. Lancet Oncol 2003;4:167—-176.

. Shirai Y, Yoshida K, Tsukada K, Muto T. Inapparent carcinoma of

the gallbladder: an appraisal of a radical second operation after
simple cholecystectomy. Ann Surg 1992;2155:326-331.

. Frederick LG, David LP, Irvin DF, et al. AJCC Cancer Staging

Manual, 6th ed. Philadelphia: Lippincott-Raven; 2002.

. Piehler JM, Crichlow RW. Primary carcinoma of the gallbladder.

Surg Gynecol Obstet 1978;929-942.

Chijiwa K, Sumiyoshi K, Nakayama F. Impact of recent advances
in hepatobiliary imaging techniques on the preoperative diagnosis
of carcinoma of the gallbladder. World J Surg 1991;15:323-337.
Ueno N, Tomiyama T, Tano S, et al. Diagnosis of gallbladder
carcinoma with color Doppler ultrasonography. Am J Gastroenterol
1996;91:1647-1649.

@ Springer

13.

14.

17.

18.

. Azuma T, Yoshikawa T, Araida T, Takasaki K. Differential

diagnosis of polypoid lesions of the gallbladder by endoscopic
ultrasonography. Am J Surg 2001;181:65-70.

Shoup M, Fong Y. Surgical indications and extent of resection in
gallbladder cancer. Surg Oncol Clin N Am 2002;11:285-294.
Sasaki R, Itabashi H, Fujita T, et al. Significance of extensive
surgery including resection of the pancreas head for the treatment
of gallbladder cancer-from the perspective of mode of lymph
node involvement and surgical outcome. World J Surg 2006;30:
36-42.

. Fong Y. Treatment of T2 gallbladder carcinoma. Ann Surg Oncol

2003;10:490.

. De Aretxabala X, Roa IS, Burgos LA, et al. Curative resection in

potentially respectable tumors of the gallbladder. Eur J Surg
1997;163:419-426.
Fong Y, Jarnagin W, Blumgart LH. Gallbladder cancer: compar-
ison of patients presenting initially for definitive operation with
those presenting after prior noncurative intervention. Ann Surg
2000;232:557-569.
Suzuki S, Yokoi Y, Kurachi K, et al. Appraisal of surgical
treatment for pT2 gallbladder carcinomas. World J Surg
2004;28:160-165.



	Does “Clinical” R0 Have Validity in the Choice of Simple Cholecystectomy for Gallbladder Carcinoma?
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and Methods
	Results
	General Characteristics of Patients
	Characteristics of Gallbladder Carcinoma
	Prognostic Factors for Favorable Survival Outcomes: Univariate Analysis
	Prognostic Factors for Favorable Survival Outcomes: Multivariate Analysis
	Analysis of Clinical R0 Status
	Comparison of Simple Cholecystectomy and Radical Cholecystectomy at our Institution (Yonsei University Health System, Seoul, Korea)

	Discussion
	Conclusion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for journal articles and eBooks for online presentation. Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


