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Abstract

AIM: To evaluate the effect of bursectomy on overall
survival, recurrence-free survival and safety of patients
with gastric cancer by performing a meta-analysis.

METHODS: A literature search was performed in
PubMed, EMBASE, and the Cochrane Library data-
bases for clinical research that compared bursectomy
with non-bursectomy published before October 2013.
Inclusion and exclusion criteria were established and
applied. Overall survival, recurrence-free survival, com-
plications, hospital stay, operative time and blood loss
were compared using hazard ratios (HRs), relative risks
and weighted mean differences. Stata 12.0 software
was used for statistical analysis.

RESULTS: Four studies including 1130 patients were
available for the analysis (430 in the bursectomy group,
700 in the non-bursectomy group). No statistically
significant difference was observed in the rate of com-
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plications between the bursectomy group and the non-
bursectomy group. Bursectomy did not have a signifi-
cant effect (combined HR = 1.14, 95%CI: 0.88-1.47)
on overall survival, and it was not a significant factor
for recurrence-free survival (combined HR = 1.06,
95%CI: 0.82-1.37).

CONCLUSION: Gastrectomy with bursectomy is not
superior to non-bursectomy in terms of survival. Bur-
sectomy is not recommended as a routine procedure
for the surgical treatment of gastric cancer.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: To our knowledge, no large-scale studies have
investigated the survival benefit of bursectomy. Sev-
eral studies have described the relationship between
bursectomy and prognosis in gastric cancer. However,
the results were inconsistent. The purpose of this study
was to determine the survival benefit of bursectomy by
meta-analysis comparing the prognosis in patients un-
dergoing gastrectomy with bursectomy for gastric can-
cer with that in patients undergoing gastrectomy alone.

Shen WS, Xi HQ, Wei B, Chen L. Effect of gastrectomy with bur-
sectomy on prognosis of gastric cancer: A meta-analysis. World J
Gastroenterol 2014; 20(40): 14986-14991 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i40/14986.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.140.14986

INTRODUCTION

Gastric cancer is a common malignant tumor and a major

health problem worldwide!”. Although the incidence of
p g

gastric cancer has been declining in the West, it remains
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the second leading cause of cancer-related death in the
wortld, especially in some Eastern countries, such as Ja-
pan, South Korea and China™”. For curative purposes,
surgery is considered the optimal treatment; however, the
clinical value of bursectomy in addition to gastrectomy in
curable gastric cancer is controversial. The Japanese Gas-
tric Cancer Association’s gastric cancer treatment guide-
lines recommend bursectomy for tumors with invasion
of the serosa, and should be avoided in T1/T2 tumots to
prevent injury to the pancreas or adjacent blood vessels!”.

To the best of our knowledge, no large-scale stud-
ies have investigated the survival benefit of bursectomy.
Several studies have described the relationship between
bursectomy and prognosis in gastric cancer” . However,
the results were inconsistent. Meta-analysis is a popular
and powerful tool that overcomes the limitation of small
sample sizes by combining results from several individual
studies to generate a best assessment' . There is evidence
that pooling of high-quality non-randomized compara-
tive trials (NRCTs) is as credible as pooling of random-
ized controlled trials (RCTs) when comparing surgical
outcomes'”. In this study, we analyzed systematically
high-quality clinical trials, compared bursectomy with
non-bursectomy and performed a meta-analysis of com-
bined RCTs and NRCTs.

The purpose of this meta-analysis was to determine
the survival benefit of bursectomy by comparing the
prognosis of patients undergoing gastrectomy with bur-
sectomy for gastric cancer with that of patients undergo-
ing gastrectomy alone.

MATERIALS AND METHODS

Search strategy and study selection

We searched the electronic databases of PubMed, EM-
BASE, and the Cochrane Library up to October 2013.
The language was restricted to English. We used the
following search terms: gastric cancer, bursectomy, prog-
nosis or prognostic or survival. The references of all
relevant articles were evaluated to identify other related
studies.

Inclusion and exclusion criteria

Eligibility criteria for inclusion in this meta-analysis were
as follows: (1) studies that compared the outcomes of
gastrectomy with non-bursectomy; (2) evaluation of the
correlation between bursectomy and overall survival in
gastric cancer patients; and (3) publication as a full text
in the English language. Studies that included recurrent
gastric cancer, gastrointestinal stromal tumors or benign
gastric diseases were excluded unless the data were pre-
sented separately.

Quality assessment and data collection

Quality assessment was peer-reviewed by two reviewers
independently in each of the included studies. The Jadad
Scale!" assessed the methodological quality of the eligible
RCTs, and the Methodological Index assessed that of the
NRCTs for Nonrandomized Studies (MINORS)™,
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169 reports identified
through database searching

102 reports excluded by screening
of title and abstract

67 reports for abstract review

50 reports excluded: reviews,
editorials, case reports

17 reports for full-text review

l_,

5 reports included in the
Meta-analysis

12 reports excluded:
4 no control group
8 no giving the required outcomes

Figure 1 Identification of eligible studies.

Two investigators (Shen WS, Xi HQ) independently
extracted the data. The data extracted included the au-
thot’s name, year of publication, study location, number
of patients and tumor characteristics. Univariate haz-
ard ratios (HRs) and 95%CI were used to calculate the
overall survival. Some of the studies provided HRs and
95%CI values. If HR and 95%CI values were not directly
reported in the included studies, we assessed the values
in the original studies using the methods illustrated by
Parmar ef a/'”. In addition, if the original studies included
the median, range and the size of a sample, we estimated
the mean and variance using the methods illustrated by
Hozo et al'”.

Statistical analysis

Stata 12.0 software (StatCorp, College Station, TX, United
States) was used for statistical analysis. Weighted mean dif-
ferences (WMDs) were used to compare operative time,
estimated blood loss and hospital stay. HRs were used
to compare overall survival and recurrence-free survival.
Relative risks (RRs) were used to compare complications.
The Cochran Q and I statistics were used to assess het-
erogeneity and were considered significant when P < 0.1.
If heterogeneity was found, the random effects model
was used. Begg’s funnel plot and Egger’s linear regression

[18]

test  were used to assess publication bias.

RESULTS

Study selection and characteristics

A total of 169 articles were retrieved from a search of
the above databases using the described search strate-
gles. After screening the titles and abstracts, 102 reports
were excluded. After reading the abstracts, we excluded
50 reports as they were either a review, editorial, or case
report. On full-text review, four reports were excluded
that lacked a control group. Eight reports were excluded
as the required outcomes were not stated in the studies.
Fujita’s and Imamura’s reports, which were published by
the same institute, were included as one study, and shared
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Table 1 Major features of the included studies

Ref. Year Nation Study type Study year TNM stage Sample size Outcomes Quality score'
Bursectomy(+) Bursectomy(-)

Kochi et al"” 2014 Japan NRCT 2004-2009 plA-IIC 121 133 OS, RFS 15/24

Hasegawaetal® 2013 Japan NRCT 2000-2009 pl-I 98 98 08, RFS 17/24

Eom et al'” 2013 South Korea  NRCT 2001-2006 cl-IV 107 363 OS, RFS 13/24

Fujita et al™ 2012 Japan RCT 2002-2007 cT2-T3 104 106 OS, RFS 3/5

Imamura et al™! 2011 Japan RCT 2002-2007 cT2-T3 104 106 - 3/5

"Jadad score for RCTs, MINORS score for NRCTs. Fujita’s and Imamura’s reports were published by the same institute, were included as one study and

share the same study number (the separately published data was complementary). NRCT: Non-randomized comparative studies; OS: Overall survival;

RFS: Recurrence-free survival.

Study ID HR (95%(CI) %weight
NRCT
Kochi (2012) ! 0.82 (0.37, 1.74) 11.25
Hasegawa (2013) : 1.90 (0.99, 3.65) 15.83
Eom (2013) 74;% 1.24 (0.87, 1.76) 54.30
Subtotal (7 = 26.2%, P = 0.258) e 1.27 (0.95, 1.70) 81.39
RCT ?
Fujita (2012) _— 0.69 (0.38, 1.27) 18.61
Subtotal (* = .%, P =.) 0.69 (0.38, 1.27) 18.61
Overall (72 = 49.0%, P = 0.117) <:> 1.14 (0.88, 1.47) 100.00
274 3.65
Figure 2 Meta-analysis of overall survival. NRCT: High-quality non-randomized comparative trial; RCT: Randomized controlled trial.
Study ID HR (95%CI) %weight
NRCT
Kochi (2012) ; 0.64 (0.24, 1.79) 31.20
Eom (2013) } 1.93 (0.48, 2.77) 34.54
Subtotal (% = 62.0%, P = 0.105) I — 1.14 (0.39, 3.37) 65.74
RCT |
Fujita (2012) ettt S 0.46 (0.19, 1.12) 34.26
Subtotal (2 = .%, P = .) | 0.46 (0.19, 1.12) 34.26
e T E———
Overall (> = 63.7%, P = 0.064) 3 0.84 (0.35, 2.02) 100.00
.189 1 5.28

Figure 3 Meta-analysis of overall survival of serosa-positive patients. NRCT: High-quality non-randomized comparative trial; RCT: Randomized controlled trial.

the same study number, as the separately published data
was complemcntarym’m. Therefore, four studies were eli-
gible for the meta-analysis (Figure 1). The characteristics
of the four eligible studies are summarized in Table 1.

Primary outcomes
There was no significant difference in overall survival
when a forest plot of the individual HRs was constructed
(combined HR = 1.14, 95%CI: 0.88-1.47) (Figure 2). In
the subgroup of serosa-positive patients, the difference
in overall survival between the bursectomy and non-bur-
sectomy groups was not statistically significant (combined
HR = 0.84, 95%CI: 0.35-2.02) (Figure 3).

All studies reported recurrence-free survival of pa-
tients. Figure 4 shows a forest plot of recurrence-free
survival and the results of the meta-analysis. Bursectomy
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did not have a significant association with increased
recurrence-free survival of gastric cancer patients (com-
bined HR = 1.06, 95%CI:0.82-1.37). In the subgroup
of serosa-positive patients, no significant difference in
recurrence-free survival was observed (combined HR =

0.81, 95%CI: 0.55-1.20) (Figure 5).

Secondary outcomes

As indicated in Table 2, we assessed the association be-
tween bursectomy and postoperative complications in
the patients. The difference in complications was not
statistically significant between the groups (combined RR
= 0.98, 95%CI: 0.80-1.21). Operative time was recorded
in the four studies. In a forest plot, operative time was
longer for the bursectomy group than for the non-bur-
sectomy group (combined WMD = 105.61 min, 95%CI:

October 28, 2014 | Volume 20 | Issue 40 |
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Study ID HR (95%CI) %weight

NRCT |

Kochi (2012) ! 0.83 (0.38, 1.77) 11.05

Hasegawa (2013) 3 1.08 (0.67, 1.76) 28.03

Eom (2013) <::> 1.26 (0.84, 1.90) 39.25

Subtotal (/* = 0.0%, P = 0.630) ; 1.12 (0.84, 1.50) 78.33

RCT 5

Fujita (2012) s S 0.85 (0.49, 1.47) 21.67

Subtotal (> = .%, P =.) 0.85 (0.49, 1.47) 21.67

Overall (7 = 0.0%, P = 0.632) <> 1.06 (0.82, 1.37) 100.00
.38 2.63

Figure 4 Meta-analysis of recurrence-free survival. NRCT: High-quality non-randomized comparative trial; RCT: Randomized controlled trial.

Study ID HR (95%CI) %weight

NRCT

Kochi (2012) ; 0.66 (0.24, 1.84) 14.81

Hasegawa (2013) ! 1.13 (0.64, 1.99) 47.74

Subtotal (7 = 0.0%, 2 = 0.366) — | — 0.99 (0.61, 1.63) 62.55

RCT |

Fujita (2012) ©= 0.57 (0.30, 1.08) 37.45

Subtotal (> = .%, P =.) | 0.57 (0.30, 1.08) 37.45

Overall (7 = 24.1%, P = 0.268) <:> 0.81 (0.55, 1.20) 100.00

.24 1 4.17

Figure 5 Meta-analysis of recurrence-free survival of serosa-positive patients. NRCT: High-quality non-randomized comparative trial; RCT: Randomized con-

trolled trial.

Table 2 Results of meta-analysis of the other four secondary outcomes

Outcomes Subgroup n Heterogeneity Effect size 95%CIl of effect P value
r P value
Complications NRCT 3 0.0% 0.794 RR =0.98 0.78-1.22 0.838
RCT 1 - - RR =1.02 0.53-1.98 0.955
Opverall 4 0.0% 0.926 RR =0.98 0.80-1.21 0.866
Operative time (min) NRCT 3 79.6% 0.007 WMD = 57.18 35.57-78.79 0.000
RCT 1 - - WMD = 244.20 230.38-258.02 0.000
Overall 4 99.4% 0.000 WMD = 105.61 2.27-208.94 0.045
Blood loss (mL) NRCT 2 78.9% 0.029 WMD = 229.63 106.77-352.49 0.000
RCT 1 - - WMD = 338.00 184.21-491.79 0.000
Overall 3 68.2% 0.043 WMD = 25491 154.21-355.62 0.000
Hospital day (d) NRCT 2 96.3% 0.000 WMD = 4.83 -12.96- 3.30 0.244
RCT 0 - - - - -
Overall 2 96.3% 0.000 WMD = -4.83 -12.96-3.30 0.244

NRCT: Non-randomized comparative study; RR: Relative risk; WMD: Weighted mean difference.

2.27-208.94). Data regarding blood loss was reported in
three studies. The bursectomy group had more blood
loss than the non-bursectomy group (combined WMD =
254.91 ml,, 95%CI: 154.21-355.62). Two studies reported
data on the adequacy of hospital stay, and there was no
difference in hospital stay between the bursectomy group
and the non-bursectomy group (combined WMD =
-4.83, 95%CI:-12.96-3.30).

Publication bias
The assessment of publication bias showed that Egget’s
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test (P = 0.729) and Begg’s test (P = 1.0) were not signifi-
cant (P > 0.05) in the analysis of overall survival in the
included studies. A funnel plot analysis of the studies is
shown in Figure 6.

DISCUSSION

Gastric cancer can be divided into two levels of sever-
ity, early gastric cancer and advanced gastric cancer.
Advanced gastric cancer accounts for 92%-95% of
cases in China, 40%-60% in Japan, and 80%-90% in Eu-
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Begg's funnel plot with pseudo 95%CI limits
1.0

0.5 -

Log [HR]
o
T

o
(%2}
T

-1.0 ¢

0 0.2 0.4
SE of log [HR]

Figure 6 Funnel plot depicting the distribution of hazard ratios (HRs)
comparing overall survival. HR: Hazard ratio.

rope!”?”. Radical gastrectomy is commonly accepted as
the preferred treatment for advanced gastric cancer. The
five-year survival rate in patients with advanced gastric
cancer is 45% in Japan, 40% in China, only about 20%
in Western countries and as low as 6% in sub-Saharan
Africa® . Bursectomy, a procedure that allows radical
gastrectomy and potentially decreases the incidence of
recurrence, has been described in the Japanese Gastric
Cancer Treatment Guidelines™". However, the effect of
complete bursectomy on overall survival in gastric can-
cer patients remains unclear. In this study, we compared
overall survival, recurrence-free survival, complications,
operative time, blood loss, and hospital stay between the
bursectomy and non-bursectomy groups.

Based on the present meta-analysis, overall survival
was not statistically different between the two groups,
and was slightly better in the non-bursectomy group.
Bursectomy is unlikely to improve overall survival in
gastric cancer patients at all T stages. In the subgroup
of serosa-positive patients, the analysis revealed that the
bursectomy group had better overall survival than the
non-bursectomy group, although this difference was not
statistically significant. Similarly, recurrence-free survival
benefits were not found in the bursectomy group, and no
difference was observed between the two groups (Figure
3). However, the bursectomy group had better recur-
rence-free survival than the non-bursectomy group in the
subgroup of serosa-positive patients. Therefore, bursec-
tomy is not considered an effective treatment for gastric
cancer patients at all T stages, as it results in decreased
overall survival and recutrence-free survival. However, in
serosa-positive patients, bursectomy could improve over-
all survival and recurrence-free survival.

With regard to the safety of bursectomy, we found
that complications and hospital stay were equivalent
between the bursectomy and non-bursectomy groups.
However, bursectomy tended to increase operative time
and blood loss. Although surgical blood loss and opera-
tive time were significantly increased in the bursectomy
group, overall, we concluded that gastrectomy with bur-
sectomy is safe and acceptable.
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We attempted to identify all related studies by per-
forming a literature search using PubMed, Embase, and
the Cochrane library databases. Our review only included
fully published studies. Unpublished studies and confer-
ence abstracts were not included in our meta-analysis,
as the required data were unavailable. In addition, our
search was conducted with language restrictions. This
analysis only included fully published studies in English.
For those reasons, only four studies wete included in this
meta-analysis.

In conclusion, bursectomy did not show superiority
to non-bursectomy in terms of survival in gastric cancer
patients. Although the subgroup analyses suggested that
bursectomy may improve survival in serosa-positive pa-
tients, this was not statistically significant and a definitive
conclusion could not be made. Therefore, well-designed
large-scale studies are required to obtain definitive data.
Based on the current evidence, gastrectomy with bursec-
tomy is not recommended as a routine procedure for the
surgical treatment of gastric cancer.
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