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Abstract

Background: Resection of the omental bursa has been sug-
gested to reduce peritoneal recurrence and facilitate a com-
plete oncological resection during a gastrectomy. The addi-
tion of this procedure increases technical complexity and
prolongs the procedure. Published data regarding the onco-
logical benefit of this procedure are conflicting. We hypoth-
esized that a bursectomy during a radical gastrectomy does
not improve overall survival. Methods: In accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) reporting guideline, a comprehen-
sive literature search of 3 electronic databases (PubMed,
Scopus, and Embase) was conducted to identify the clinical
studies that compared bursectomy with no-bursectomy in
radical gastrectomy for gastric adenocarcinoma. Qualitative
and quantitative data synthesis was performed using Rev-
Man software. A random-/fixed-effect modeling was used
depending upon the heterogeneity. Bias and quality assess-
ment tools were applied. The study was registered with the
International Prospective Register of Systematic Reviews
(PROSPERO) (CRD42019116556). Results: Of 8 studies as-

sessing the role of bursectomy in gastric adenocarcinoma, 6
(75%) were included — of which 2 (33%) are randomized con-
trolled trials. Of 2,904 patients, 1,273 (%) underwent a bur-
sectomy. There was no statistically significant difference in
either overall survival (hazard ratio [HR] = 0.89, 95% C| 0.75-
1.06, I2 = 14%) or disease recurrence (HR=1.01, 95% Cl 0.84—
1.20, I = 22%) in the bursectomy group compared to the
no-bursectomy group. Conclusion: There is no additional
oncological benefit of adding bursectomy to radical gastrec-
tomy in all patients with gastric adenocarcinoma.

© 2021 S. Karger AG, Basel

Introduction

Gastric cancer is the fifth most common and third
most lethal cancer worldwide, with 783,000 deaths in
2018 [1]. Gastrectomy with regional lymphadenectomy is
the preferred surgical treatment for nonmetastatic gastric
adenocarcinoma [2]. Despite multimodal treatment, the
majority of patients with advanced nonmetastatic cancer
recur with the peritoneal disease (29-56%) [3-6].

Omental bursectomy involves the dissection of the
peritoneal lining covering the pancreas and anterior
plane of transverse mesocolon along with omentectomy.
Omental bursectomy was developed as a part of radical
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gastrectomy to achieve - (a) complete elimination of the
microscopic disease from the greater omentum, the lesser
sac, and the pancreas; (b) complete clearance of the sub-
pyloric lymph nodes; and (c) clean meticulous dissection
of celiac-based lymph node basin [7-9].

Despite having the theoretical benefit of removing all
micrometastatic diseases during gastrectomy, there is
equipoise regarding the therapeutic value of a bursecto-
my [10]. Previous studies have demonstrated improve-
ment in survival among patients who underwent bursec-
tomy [11, 12]. Subsequent studies have questioned the
oncological benefit, and a recent well-designed RCT
demonstrated no oncological benefit [13].

The bursectomy requires technical expertise and adds
time and potential morbidity to a gastrectomy. Facing a
consecutive change of the operative access toward mini-
mal invasive techniques in the treatment of gastric cancer,
more traditional operative steps, such as bursectomy, are
reevaluated regarding their oncological benefit to opti-
mize and standardize surgical procedures. Therefore, it is
imperative to understand its oncological value before
performing a routine bursectomy. This systematic review
and meta-analysis aim to synthesize currently available
conflicting data to ascertain the oncological benefit of a
bursectomy in addition to a gastrectomy.

Methods

The protocol of this systematic review was registered in the In-
ternational Prospective Register of Systematic Reviews (PROSPE-
RO) with the registration number - CRD42019116556. This re-
view was completed following PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) and AMSTAR
(Assessing the methodological quality of systematic reviews)
Guidelines [14, 15].

Search Strategy

A comprehensive search strategy was developed following a
consensus among the coauthors in collaboration with an external
expert. The search strategy used variations in text words - (“stom-
ach neoplasm" OR "stomach cancer” OR “gastric cancer” OR “gas-
tric neoplasm”) AND (“omental bursa” OR bursectomy OR omen-
tectomy) - found in the title, abstract, or keyword fields to retrieve
articles referring to the benefit of bursectomy during radical gas-
trectomy performed for gastric cancer. A total of 3 electronic da-
tabases - MEDLINE (PubMed), Embase, and Scopus - were
searched from their inception to March 2020.

Inclusion/Exclusion Criteria for the Studies
Following criteria were used for studies to be suitable for inclu-
sion in the systematic review:

o Clinical trials and observational studies including patients with
operable nonmetastatic gastric cancer.

« Studies reporting (or having data to calculate) hazard ratio
(HR) for overall survival (OS) in patients undergoing bursec-
tomy versus no-bursectomy.

o Studies reported in the English language.
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Studies reporting recurrent gastric cancer or gastric tumors
other than adenocarcinoma were not included in the systematic
review.

Data Extraction

Two authors (P.K.G. and A.].) searched the electronic data-
bases and screened all the titles and abstracts from the selected
articles. Any disagreement was resolved by consensus among the
authors. The full texts of the selected articles were analyzed by the
3 authors (P.K.G., A.],, and R.K.). The relevant information was
extracted using a predefined data extraction sheet.

Assessment of the Quality of the Studies

Quality assessment of the selected studies was performed inde-
pendently by the 2 reviewers. The Cochrane Risk-of-Bias Tool [16]
for eligible RCTs and the methodological index for nonrandom-
ized studies [17] for nonrandomized studies were used to assess
the quality of studies.

Statistical Analysis

Review manager (Cochrane Collaboration’s software) version
RevMan 5.3 was used for analysis [18]. The generic inverse vari-
ance method was used to calculate the estimate of OS and disease
recurrence in patients undergoing bursectomy in radical gastrec-
tomy. The data were entered as a natural logarithm of relative ef-
fect size and standard error of the mean for each of the studies.
Both fixed- and random-effects models were used to pool the data
according to the result of a statistical heterogeneity test. Heteroge-
neity between studies was evaluated using the Cochran Q Statistic
and the I? test, with p < 0.05 indicating significant heterogeneity.

Results

Literature Review

The search strategy retrieved 436 articles, of which 20
were included for initial review (Fig. 1). Of 8 studies, there
were 3 publications from the Osaka-Bursectomy trial -
(a) Imamura et al. [19] reported operative morbidity and
mortality data, (b) Fujita et al. [20] reported the interim
analysis of the trial, and (c) Hirao et al. [11] published the
long-term outcomes of the trial. Six studies — 4 nonran-
domized and 2 randomized - fulfilled inclusion and ex-
clusion criteria and were included in the review (Table 1).
A total of 2,904 patients were included in the meta-anal-
ysis — 1,273 had bursectomy and 1,631 did not undergo
bursectomy during radical gastrectomy.

Quality Assessment

Online supplementary Figure S1 (for all online suppl.
material, see www.karger.com/doi/10.1159/000517654)
displays the assessment of the quality of RCTs included
in the review using the Cochrane Risk-of-Bias Tool. All
nonrandomized studies included in this systematic re-
view were assessed to have a medium quality with a meth-
odological index for nonrandomized study median score
of 17.5 out of 24. Low quality was due to lack of prospec-
tive data collection, calculation of the study size, and in-
complete follow-up. Online supplementary Table S2 il-
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Identification

Screening

Eligibili

Included

Records identified through database
searching — Pubmed, Scopus and Embase
(n= 436)

Records after duplicates removed
(n=264 )

h 4

Records screened — titles
and abstracts
(n=264)

Y

Records excluded
(n=244)

Conference abstracts — 33

Case reports —50
Review articles/meta-analysis — 25
Letter —11
Editorials — 4

Treatment guidelines — 2

Book chapters — 4
Unrelated articles — 115

r

Full-text articles assessed
for eligibility
(n=20)

v

A4

Studies included in
quantitative synthesis

Full-text articles excluded, with reasons
(n=14)

Not in English language — 4
Metastatic disease — 1
Non-comparative study — 2
Omentectomy instead of bursectomy
addressed -5
No survival outcomes described — 1
Articles published from same trial - 2

(meta-analysis)
(n=6)

Fig. 1. Flowchart of PRISMA diagram. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-
Analyses.

Table 1. Studies examining the role of bursectomy during gastrectomy for advanced gastric cancer

S. Author Publi- Study Nation Study design Sample size Inclusion criteria Out-
No. cation period come
bur- no-
year
sectomy  bursectomy
1 Eometal. [22] 2013 2001-2006 Korea Retrospective comparative study 107 363 cT2-T3MO DFS, OS
2 Huetal [12] 2020 2012-2013 China Retrospective comparative study 180 180 cT1-4N0-3MO DEFS, OS
3 Kochietal. [21] 2014 2004-2010 Japan  Retrospective comparative study 121 133 Stage IA-TIIC DFS, OS
4 Zhangetal. [9] 2015 2012-2013 China Retrospective comparative study 159 247 pT2-T4NO-N3MO DFS, OS
5 Hirao et al. [11] 2015 2002-2007 Japan  Randomized controlled trial 104 106 cT2-T3NO-N1MO oS
6 Kurokawa et al. [13] 2018  2010-2015 Japan Randomized controlled trial 602 602 cT3-4bN (not bulky) M0* DFS, OS
OS, overall survival; DFS, disease-free survival; JCGC, Japanese Classification of Gastric Carcinoma. * As per the 14th edition of the JCGC.
Bursectomy in Radical Gastrectomy Visc Med 2021;37:511-520 513
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(A) Duration of surgery

Bursectomy Non Bursectomy Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV,R 95% CI IV, R 95% CI
Eometal 2628 521 107 2119 512 363 165% 5090[39.71,662.09) —
Hirao et al 1776 59 104 1521 #15 106 157% 2550([11.68, 39.32) —
Hu et al 147 234 180 1392 15 180 180%  7.80(3.74,11.86] -
Kochi et al 2286 65 121 2018 728 133 147%  26.80(0.85,43.75) —_—
Kurokowa et al 169.5 141 602 1321 25 602 18.2% 37.40(36.26, 38.54] -
Zhang et al 2601 434 159 2279 486 247 17.0% 3220[2313,41.27) —
Total (95% CI) 1273 1631 100.0% 30.00 [15.33, 44.67] i
Heterogeneity: Tau®= 307.48; Chi#= 199.95, df= 5 (P = 0.00001); F= 97% L |

Testfor overall effect Z= 4.01 (P < 0.0001)

-100

-50

1]
Favours [Bursectomy] Favours [ Mon Bursectomy]

50 100

(B) Intraoperative blood loss
Bursectomy Non Bursectomy Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI
Hirao et al 8333 6483 104 6093 4743 106 38% 224.00([70.13,377.87]
Huetal 1200 223 180 100 197 180 287% 20,00 [15.65, 24.35] ™
Kochi et al 4791 3695 1211 2863 220 133 11.2% 192.80[117.09, 268.51] —
Kurokowa et al 2288 578 602 1666 466 602 28.5% 62.20 [56.27,68.13] n
Zhang etal 2011 537 159 1989 B35 247 27.8% 2.20F9.31,13.71] L
Total (95% CI) 1166 1268 100.0% 54.19 [21.87, 86.50] (3
i =  ChiE = - CE= [ t } {
Harogists T G070t 4 <t o0 o
e - Favours [Bursectomy] Favours [Non Bursectomy]
(C) Postoperative complications
Bursectomy  Non Bursectomy Risk Ratio Risk Ratio
Study or Subgroup  Events  Total  Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Eometal 26 107 96 363 20.9% 0.92[0.63,1.34] —
Hirao et al 15 104 15 106 71% 1.02[0.53,1.99] -
Huetal 23 180 20 180  9.5% 1.15[0.66, 2.02) -1
Kochi et al 29 1 34 133 155% 0.94 [0.61,1.44] 1
Kurokowsa et al 77 602 G4 602 30.6% 1.20[0.88, 1.64] =
Zhang etal 37 158 44 247 165%  1.31[0.89,1.93] ™
Total (95% CI) 1273 1631 100.0%  1.10[0.93, 1.31] L 2
Total events 207 273
e Ghiza N - e " . ; )
Tostlo veral efoct 7= 112 (=028 bor o R
et - Favours [Bursectomy] Favours [Non Bursectomy]
(D) Duration of hospital stay
Bursectomy Non Bursectomy Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Eometal 116 44 107 124 56 363 384% -080[1.81,021) —&T
Kochi et al 165 85 121 225 151 133 223% -6.00[-8.98,-3.02] —_—
Zhang etal 114 44 153 114 44 247 393% 0.00[-0.88, 0.88] ——
Total (95% CI) 387 743 100.0%  -1.64[-3.69, 0.40] =z IR
Heterogeneity: Tau®= 2.56; Chi* = 14.56, df= 2 (P = 0.0007);, F= 86% k : |

Testfor overall effect Z=1.58 (P=0.11)

-10

-5

5

1]
Favours [Bursectomy] Favours [ Non Bursectomy]

10

Fig. 2. Forest plot for comparison: duration of surgery (A), intraoperative blood loss (B), postoperative complica-

tions (C), duration of hospital stay (D).

lustrates the detailed information on the quality assess-
ment of nonrandomized studies. A formal assessment of
the publication bias was not performed due to the small
number of studies (<10).

Surgery-Related Factors

Table 2 highlights the difference in various surgery-
related outcomes when bursectomy was added to stan-
dard radical gastrectomy. Four of the 6 studies (3 nonran-

Bursectomy in Radical Gastrectomy

domized and 1 randomized) reported that bursectomy
increased the duration of surgery significantly (mean dif-
ference 0f 30.00 min, 95% CI 15.33-44.67, p value <0.0001)
(Fig. 2A) [9, 13, 21]. Five out of the 6 studies reported the
difference in the blood loss when bursectomy was add-
ed - 3 of them highlighted that there was a significantly
higher blood loss with bursectomy [13, 19, 21]. Overall,
bursectomy led to an additional blood loss of 54 mL (95%
CI 21-86, p value 0.001) (Fig. 2B). None of the studies
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(A) Number of harvested lymph nodes

Test for overall effect: Z=1.85 (P = 0.06)

(B) Number of positive lymph nodes

Bursectomy Non Bursectomy Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI
Eom etal 576 165 107 485 166 363 15.6% 9.10 [5.54, 12.66] —
Hirao et al 308 145 104 2986 15 106 15.0% 1.20[-2.79,5.19] -
Hu et al 192 52 180 18 4.2 180 18.4% 1.20[0.22,2.19] o
Kochi et al 185 108 121 243 16 133 159% -580[-913,-2.47] —
Kurokowa et al 31.8 38 602 325 416 602 186% -0.70[-1.15,-0.25] "
Zhang etal 406 175 159 254 99 247 16.4% 1520[012.21,18.19) ——
Total (95% CI) 1273 1631 100.0% 3.26 [-0.19,6.71] g
Heterogeneity: Tau®= 16.59; Chi*= 151,58, df= 5 (P = 0.00001); F= 37% {50 _255 5 2{5 50’

Mean Difference
Total Weight IV, Random, 95% CI

Favours [Bursectomy] Favours [Non Bursectomy]

Mean Difference
IV, Random, 954% CI

Bursectomy Non Bursectomy
Study or Subgroup  Mean  SD Total Mean SD
Eom etal 89 99 107 &7 8.9 363 326%
Kachi et al 63 56 121 103 933 133 333%
Zhang et al 75 87 188 59 6.4 247 341%
Total (95% CI) 387 743 100.0%

Heterogeneity: Tau®= 10.39; Chi#= 25.77, df= 2 (P < 0.00001); F= 92%
Test for overall effect: Z=0.03 (P = 0.97)

220011, 4.29) —
-4.00 [-5.87,-2.13] —
160[0.03,3.17] ——
-0.07 [-3.87, 3.73] —?—
10 -5 0 5 10

Favours [Bursectomy] Favours [Non Bursectomy]

Fig. 3. Forest plot for comparison: number of lymph nodes harvested (A), number of metastatic lymph nodes (B).

showed that bursectomy resulted in higher postoperative
complications — either morbidity or mortality (Fig. 2C).
Four studies - Zhang et al. [9], Imamura et al. [19], Kochi
et al. [21], and Eom et al. [22] - compared the hospital
stay in 2 groups of patients with or without bursectomy;
however, none of the studies could find any statistically
significant difference (Fig. 2D).

Pathological Outcomes

Out of all 6, 2 studies — Zhang et al. [9] and Eom et al.
[22] - could show that bursectomy leads to a significant-
ly higher lymph node yield (10-15 more nodes) in a rad-
ical gastrectomy than in its absence. However, none of the
RCTsrevealed that the addition of bursectomy would add
to a higher lymph node harvest. Overall, there was a trend
toward a higher lymph node harvest with bursectomy
(mean difference of 3.26, 95% CI 0.19-6.71, p value 0.06)
(Fig. 3A). Moreover, none of the studies showed that bur-
sectomy was associated with a higher yield of metastatic
lymph nodes (Fig. 3B).

Survival Outcomes

Figure 4 displays the forest plots for comparison in 2
groups — bursectomy and no-bursectomy - for OS and
disease-free survival (DFS). There was no statistically sig-
nificant difference in either OS (HR = 0.89, 95% CI 0.75-
1.06) or DFS (HR = 1.01, 95% CI 0.84-1.20) in the bur-
sectomy group compared to the no-bursectomy group.
None of the studies reported any statistically significant
increase in disease recurrences when bursectomy was

516 Visc Med 2021;37:511-520
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omitted in radical gastrectomy (Table 3). There were con-
flicting results about the survival benefit of bursectomy in
patients with advanced disease (T3/T4). Two studies -
Kurokawa et al. [13] and Kochi et al. [21] (all patients in
their studies had advanced T3/T4 disease) - reported no
survival benefit when bursectomy was carried out in ad-
vanced tumors (T3/T4 stages); however, Hu et al. [12]
highlighted that there was a significant difference in a
3-year OS (62.2 vs. 45.7%, p value 0.039) if bursectomy
was added to the radical gastrectomy. Hirao etal. [11] re-
ported that bursectomy led to a difference of almost 20%
in the 5-year OS in patients with pT3 or T4 gastric cancer,
though the difference failed to attain statistical signifi-
cance (55.5 vs. 34.8%; HR = 0.54, 95% CI 0.26-1.12, p
value 0.096).

Discussion

Our study demonstrates that bursectomy with gastrec-
tomy does not improve OS or DFS. The basic premise of
the bursectomy is its potential to clear the micrometa-
static disease from the lesser bursa and the anterior sur-
face of the pancreas, and it is generally considered to low-
er the disease recurrence in the serosa-positive disease.
Three of the 6 studies (Kurokawa et al. [13], Kochi et al.
[21], and Eom et al. [22]) failed to find any significant dif-
ference in a 3-year OS in patients with the serosa-positive
disease. Both Kurokawa et al. [13] and Kochi et al. [21]
did not find any significant difference in a 3-year DFS in
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(A) Overall Survival

Hazard Ratio

Hazard Ratio

Heterogeneity: Chi*= 2.93, df= 3 (P = 0.40); F= 0%
Testfor overall effect Z=1.55 (P=012)

Subtotal (95% CI)
Heterogeneity: Chi*=1.95, df=1 {(P=0.16); F= 49%
Testfor overall effect Z=034 (P=0.73)

Total (95% CI)
Heterogeneity: Chi*= 5793, df=5(P=033); F=14%

Test for overall effect Z=1.27 (P=0.20)

Test for subaroup differences: Chi*=0.91, df=1 (P=0.34), F=0%

(B) Disease free survival

Study or Subgroup  log[Hazard Ratio] SE_Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
1.1.1 Non RCTs

Kochi et al -0.1985 0406 47% 082[0.37,1.82] 202

Eom et al 0.01 0.2018 19.1% 1.01[0.68,1.50] 2013 T T
Zhang et al -0.4959 02202 161% 0.61([0.40,094] 2015 e

Hu et al -0.0747 0.5651 24% 0.93[0.31,281] 2020

Subtotal (95% CI) 42.3% 0.81[0.62,1.06] s

1.1.2RCTs
Hirao et al -0.3369 02424 133% 071([0.44,1.15] 2015
Kurokowa et al 0.0488 01324 444% 1.05[0.81,1.36] 2018

57.7% 0.96 [0.77,1.21]
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Fig. 4. Forest plot for comparison: OS (A), DFS (B). RCTs, randomized controlled trials; OS, overall survival; DES, disease-free survival.

patients with T3/T4 disease. Eom et al. [22] also per-
formed a subgroup analysis of 229 patients with clinical
stage III/IV as the surgeons decided the need to perform
bursectomy based on the clinical stage; they highlighted
that bursectomy did not improve OS in this cohort of pa-
tients also (HR 1.16, 95% CI 0.68-1.98, p value 0.582).
However, Hirao et al. [11] and Hu et al. [12] suggested
that bursectomy may have a therapeutic value in this co-
hort of patients with T3/T4 gastric cancer. Hu et al. [12]
demonstrated that bursectomy led to a survival benefit in
almost 17% of patients with T4 gastric cancer (5-year OS
of 62.2 vs. 45.7%, p value 0.039). Similarly, Hirao et al.
[11] also observed a gain of almost 20% in the 5-year OS
in patients with pT3 or T4 gastric cancer when radical

Bursectomy in Radical Gastrectomy

gastrectomy was accompanied by bursectomy, though
the difference was not statistically significant [11]. De-
spite these data, the pooled effect suggests no improve-
ment in OS or DFS and we would advocate against rou-
tine bursectomy for advanced gastric cancer. However,
this needs to be highlighted that the patient population in
various trials was heterogeneous — Hirao et al. [11] and
Eom et al. [22] did not include any patient with clinical
T4 disease, and the other studies also did not have a uni-
form representation of T3/T4 patients.

Nodal involvement is considered an important surro-
gate marker of the prognosis of gastric cancer. Long-term
results of the landmark Dutch trial [23] highlighted that
D2 lymphadenectomy is the recommended surgical ap-
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proach for patients with resectable (curable) gastric can-
cer in high-volume centers that have adequate expertise
to perform it. Bursectomy is classically thought to result
in a higher lymph node yield considering a more meticu-
lous dissection of station 6 and celiac-based N2 lymph
node basin. The present meta-analysis did not identify
that bursectomy increases the lymph node harvest. More-
over, none of the studies reported that bursectomy led to
a higher yield of metastatic lymph nodes. As all the stud-
ies were carried out in the centers performing D2 lymph-
adenectomy, it seems that bursectomy alone would not
further improve the extent of lymphadenectomy in the
hands of expert surgeons.

The present meta-analysis highlights that the bursec-
tomy adds 30 min to the duration of the surgery and re-
sults in an additional blood loss of around 50 mL. How-
ever, adequate surgical experience with the technique of
bursectomy may diminish these operative differences
[11-13, 21].

Procedure-related complications are equally essential
considerations while recommending a surgical interven-
tion; unusually high morbidity or mortality may even for-
bid a surgical intervention, which is otherwise oncologi-
cally beneficial. The Osaka-Bursectomy trial highlighted
that bursectomy is a surgically challenging technique to
master for surgeons worldwide as removing the mesocolon
and the pancreatic capsule may be physically detrimental to
the pancreas/colon and increases the risk of intraoperative
and postoperative complications [8]. As the safety of the
surgical treatments strongly depends upon the surgeon’s
experience, all the studies included in the present meta-
analysis showed the procedure-related mortality of 1% or
less. Only Hu et al. [12] documented the bursectomy-relat-
ed mortality of 1.7% (n = 3/180). Postoperative morbidity
varied significantly among the studies ranging from 12.8
[12] to 24.3% [22]; however, none of the studies reported
that bursectomy was associated with a higher rate of post-
operative complications. The most feared complication af-
ter bursectomy remains the pancreatic fistula because bur-
sectomy requires resection of the capsule covering the pan-
creas. The Osaka-Bursectomy trial [19] highlighted that
bursectomy was not associated with a higher incidence of
pancreatic fistula than the no-bursectomy group - median
drain fluid amylase levels on the postoperative day 1 were
similar in both the groups (282 IU/L in the bursectomy
group vs. 314 IU/L in the no-bursectomy group, p = 0.543).
Higher levels of drain fluid amylase levels in both the groups
may be explained by the lymph node dissection adjacent to
the pancreas and may not be related to the removal of a
pancreatic capsule itself. Duration of hospital stay is anoth-
er surrogate marker of the safety of a surgical procedure;
none of the studies showed that bursectomy caused the pa-
tients to stay longer in the hospital than those who did not
undergo bursectomy.

Bursectomy in Radical Gastrectomy

The present systematic review has many strengths —
(a) the majority of the studies have a good sample size
(>100), (b) presence of 2 large RCTs, and (c) uniform re-
porting of outcome data in almost all studies. The limita-
tions of this systematic review and meta-analysis are - (a)
the limited number of published studies addressing the
role of bursectomy, (b) exclusion of the studies published
in alanguage other than English, (c) heterogeneity among
the studies, and (d) all the studies comparing the role of
bursectomy conducted in eastern Asia.

Conclusion

Though bursectomy does not increase postoperative
morbidity and mortality, the present meta-analysis sug-
gests a lack of benefit for OS and recurrence-free survival
in patients with gastric adenocarcinoma. However, the
role of bursectomy in patients with T3/T4 gastric cancer
is still far from clarity; further trials preferably outside
Asia are warranted to clear the air and inspire confidence
in the minds of the surgeons before they bid adieu to a
classical surgical technique.

Acknowledgments
We are thankful to Dr. Gopal Sharma (Department of Urology,

Postgraduate Institute of Medical Sciences, Chandigarh, India) for
his contribution to statistical analysis.

Statement of Ethics
The study was conducted in accordance with the International
Conference on Harmonization E6 requirements for Good Clinical

Practice and with the ethical principles outlined in the Declaration
of Helsinki.

Conflict of Interest Statement

All the authors declare no relevant conflicts of interest.

Funding Sources

None to declare.

Author Contributions

Conception and design: P.K.G., A.J., RK,, B.R;; collection and
assembly of data: P.K.G., A.J., KK.T; statistical analysis: P.K.G.,
Al].; data interpretation: all authors; manuscript writing: all au-
thors; final approval of the article: all authors; accountable for all
aspects of the work: all authors.

Visc Med 2021;37:511-520 519
DOI: 10.1159/000517654

€202 ABIN 92 UO Jasn uiag UiZIpaWSiayHSIoAIUN - @YINEYD Aq Jpd ¥S59/1G000/LE2EYLE/ L L.G/9/LE/PA-alomE/SIA/WOD J8B.BN//:dRY WOl) papeojumo]



References

Rawla P, Barsouk A. Epidemiology of gastric
cancer: global trends, risk factors and preven-
tion. Prz Gastroenterol. 2019;14(1):26-38.
Garg PK, Jakhetiya A, Sharma J, Ray MD,
Pandey D. Lymphadenectomy in gastric can-
cer: contentious issues. World ] Gastrointest
Surg. 2016 Apr 27;8(4):294-300.

D’Angelica M, Gonen M, Brennan MF, Turn-
bull AD, Bains M, Karpeh MS. Patterns of ini-
tial recurrence in completely resected gastric
adenocarcinoma. Ann Surg. 2004 Nov;240(5):
808-16.

Alberto M, Brandl A, Garg PK, Giil-Klein S,
Dahlmann M, Stein U, etal. Pressurized intra-
peritoneal aerosol chemotherapy and its ef-
fect on gastric-cancer-derived peritoneal me-
tastases: an overview. Clin Exp Metastasis.
2019 Feb;36(1):1-14.

Garg PK, Jara M, Alberto M, Rau B. The role
of pressurized intraperitoneal aerosol chemo-
therapy in the management of gastric cancer:
a systematic review. Pleura Peritoneum. 2019
Mar 1;4(1):20180127.

Glatz T, Verst R, Kuvendjiska J, Bronsert P,
Becker H, Hoeppner J, et al. Pattern of recur-
rence and patient survival after perioperative
chemotherapy with 5-FU, leucovorin, oxali-
platin and docetaxel (FLOT) for locally ad-
vanced esophagogastric adenocarcinoma in
patients treated outside clinical trials. ] Clin
Med. 2020 Aug 16;9(8):2654.

Hundahl SA. The potential value of bursec-
tomy in operations for trans-serosal gastric
adenocarcinoma. Gastric Cancer. 2012 Jan;
15(1):3-4.

Blouhos K, Boulas KA, Hatzigeorgiadis A.
Bursectomy in gastric cancer surgery: surgical
technique and operative safety. Updates Surg.
2013 Jun;65(2):95-101.

10

11

12

13

14

15

Zhang WH, Chen XZ, Yang K, Liu K, Chen
ZX, Zhang B, et al. Bursectomy and non-bur-
sectomy D2 gastrectomy for advanced gastric
cancer, initial experience from a single insti-
tution in China. World J Surg Oncol. 2015
Dec 8;13(1):332.

Shen WS, Xi HQ, Wei B, Chen L. Effect of
gastrectomy with bursectomy on prognosis of
gastric cancer: a meta-analysis. World ] Gas-
troenterol. 2014 Oct 28;20(40):14986-91.
Hirao M, Kurokawa Y, Fujita J, Imamura H,
Fujiwara Y, Kimura Y, et al. Long-term out-
comes after prophylactic bursectomy in pa-
tients with resectable gastric cancer: final
analysis of a multicenter randomized con-
trolled trial. Surgery. 2015 Jun;157(6):1099-
105.

HuZ,LiY, ZhangJ, Chen B, Meng X. Bursec-
tomy versus nonbursectomy for gastric ade-
nocarcinoma: a single-center, propensity-
score matched cohort study in China. ] Lapa-
roendosc Adv Surg Tech A. 2020 Apr;30(4):
389-94.

Kurokawa Y, Doki Y, Mizusawa J, Terashima
M, Katai H, Yoshikawa T, et al. Bursectomy
versus omentectomy alone for resectable gas-
tric cancer (JCOG1001): a phase 3, open-la-
bel, randomised controlled trial. Lancet Gas-
troenterol Hepatol. 2018 Jul;3(7):460-8.
Moher D, Liberati A, Tetzlaff J, Altman DG,
Group P. Preferred reporting items for sys-
tematic reviews and meta-analyses: the PRIS-
MA statement. BM]J. 2009 Jul 21;339:b2535.
Shea BJ, Reeves BC, Wells G, Thuku M,
Hamel C, Moran J, et al. AMSTAR 2: a critical
appraisal tool for systematic reviews that in-
clude randomised or non-randomised studies
of healthcare interventions, or both. BM]J.
2017 Sep 21;358:j4008.

520

DOI: 10.1159/000517654

Visc Med 2021;37:511-520

16

17

18

19

20

21

22

23

Higgins JP, Altman DG, Getzsche PC, Jiini P,
Moher D, Oxman AD, et al. The Cochrane
Collaboration’s tool for assessing risk of bias
in randomised trials. BMJ. 2011 Oct 18;343:
d5928.

Slim K, Nini E, Forestier D, Kwiatkowski F,
Panis Y, Chipponi J. Methodological index
for non-randomized studies (MINORS): de-
velopment and validation of a new instru-
ment. ANZ J Surg. 2003 Sep;73(9):712-6.
Review Manager (RevMan). The Cochrane
collaboration version 5.3 ed. Copenhagen:
The Nordic Cochrane Centre; 2014.
Imamura H, Kurokawa Y, Kawada J, Tsuji-
naka T, Takiguchi S, Fujiwara Y, et al. Influ-
ence of bursectomy on operative morbidity
and mortality after radical gastrectomy for
gastric cancer: results of a randomized con-
trolled trial. World J Surg. 2011 Mar;35(3):
625-30.

Fujita J, Kurokawa Y, Sugimoto T, Miyashiro
I, lijima S, Kimura Y, et al. Survival benefit of
bursectomy in patients with resectable gastric
cancer: interim analysis results of a random-
ized controlled trial. Gastric Cancer. 2012 Jan;
15(1):42-8.

Kochi M, Fujii M, Kanamori N, Kaiga T, Mi-
hara Y, Funada T, et al. D2 gastrectomy with
versus without bursectomy for gastric cancer.
Am ] Clin Oncol. 2014 Jun;37(3):222-6.
Eom BW, Joo J, Kim YW, Bae JM, Park KB,
Lee JH, et al. Role of bursectomy for advanced
gastric cancer: result of a case-control study
from a large volume hospital. Eur ] Surg On-
col. 2013 Dec;39(12):1407-14.

Songun I, Putter H, Kranenbarg EM, Sasako
M, van de Velde CJ. Surgical treatment of gas-
tric cancer: 15-year follow-up results of the
randomised nationwide Dutch D1D2 trial.
Lancet Oncol. 2010 May;11(5):439-49.

Garg/Jakhetiya/Turaga/Kumar/Brandl/
Rau

€202 KB 92 UO oSN ulieg UIZIpoWSlmyISISAIUN - BYILEYD Aq Jpd 4G9/ LG000/LEZEYLE/ L LG/9/LEAPT-O[ONIE/SIALIOO 18BIBY//:dNY WOl papeojumoq


https://www.karger.com/Article/FullText/517654?ref=1#ref1
https://www.karger.com/Article/FullText/517654?ref=2#ref2
https://www.karger.com/Article/FullText/517654?ref=2#ref2
https://www.karger.com/Article/FullText/517654?ref=3#ref3
https://www.karger.com/Article/FullText/517654?ref=4#ref4
https://www.karger.com/Article/FullText/517654?ref=5#ref5
https://www.karger.com/Article/FullText/517654?ref=6#ref6
https://www.karger.com/Article/FullText/517654?ref=6#ref6
https://www.karger.com/Article/FullText/517654?ref=7#ref7
https://www.karger.com/Article/FullText/517654?ref=8#ref8
https://www.karger.com/Article/FullText/517654?ref=9#ref9
https://www.karger.com/Article/FullText/517654?ref=10#ref10
https://www.karger.com/Article/FullText/517654?ref=10#ref10
https://www.karger.com/Article/FullText/517654?ref=11#ref11
https://www.karger.com/Article/FullText/517654?ref=12#ref12
https://www.karger.com/Article/FullText/517654?ref=12#ref12
https://www.karger.com/Article/FullText/517654?ref=13#ref13
https://www.karger.com/Article/FullText/517654?ref=13#ref13
https://www.karger.com/Article/FullText/517654?ref=14#ref14
https://www.karger.com/Article/FullText/517654?ref=15#ref15
https://www.karger.com/Article/FullText/517654?ref=16#ref16
https://www.karger.com/Article/FullText/517654?ref=17#ref17
https://www.karger.com/Article/FullText/517654?ref=18#ref18
https://www.karger.com/Article/FullText/517654?ref=18#ref18
https://www.karger.com/Article/FullText/517654?ref=19#ref19
https://www.karger.com/Article/FullText/517654?ref=20#ref20
https://www.karger.com/Article/FullText/517654?ref=21#ref21
https://www.karger.com/Article/FullText/517654?ref=22#ref22
https://www.karger.com/Article/FullText/517654?ref=22#ref22
https://www.karger.com/Article/FullText/517654?ref=23#ref23

	StartZeile
	Zwischenlinie
	startTableBody
	StartZeile
	Zwischenlinie
	startTableBody
	StartZeile
	Zwischenlinie
	startTableBody

