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Abstract

Aim: Postoperative small bowel obstruction (SBO) is one of the major complications
that is mainly caused by postoperative adhesion. Recently, the antiadhesion mem-
brane has become popular for postoperative SBO prevention. However, its efficacy
is yet to be confirmed in the gastric cancer surgery field. Here, we conducted the
supplemental analysis of the randomized controlled trial JCOG1001 to investigate
the efficacy of the antiadhesion membrane on SBO prevention in patients with open
gastrectomy for gastric cancer.

Methods: Of the 1204 patients enrolled in JCOG1001, 1200 patients were included.
The development of SBO of Grade 2 llla according to the Clavien-Dindo classification
was recorded. Univariable and multivariable analyses were performed using the Fine
and Gray model to determine the risk factors for SBO.

Results: Fifty-one patients developed SBO (median follow-up duration: 5.6years).

Total gastrectomy, combined resection, and blood loss significantly increased the
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dence of SBO.
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1 | INTRODUCTION

Small bowel obstruction (SBO) is one of the major complications
after gastric surgery. It is associated with a deterioration of patients'
quality of life, with even fatal consequences. A large meta-analysis
revealed that 9% of patients develop postoperative SBO.! Among
the several causes of SBO, adhesive SBO was the most frequent
pattern,! and preventing adhesion postoperatively is important to
prevent the development of postoperative SBO. Therefore, the an-
tiadhesion membrane has recently become popular for postopera-
tive SBO prevention.z'3

Gastrectomy is an important treatment strategy for gastric can-
cer. As with other surgeries, SBO is a major concern after gastrec-
tomy,“’S and an antiadhesion membrane is gradually accepted in the
gastric surgery field as well. Several studies have investigated the
efficacy of antiadhesion membranes in this context.>%® Although
some studies reported the efficacy of the antiadhesion mem-

68 a randomized controlled trial (RCT) with a relatively small

brane,
sample size failed to show this efficacy‘5 Therefore, the benefit of
antiadhesion membranes on SBO prevention in gastric cancer sur-
gery has not been clear.

The Japan Clinical Oncology Group (JCOG) trial JCOG1001’ is a
multicenter RCT designed to test the superiority of bursectomy to
conventional omentectomy in patients with cT3-4 advanced gastric
cancer.” This RCT failed to show the superiority of bursectomy on
long-term survival. In this follow-up analysis using the data from the
JCOG1001 trial, we investigated the association between the antiad-
hesion membrane and the SBO occurrence in patients undergoing
open gastrectomy for gastric cancer, as the antiadhesion membrane
was not applied in approximately one-third of the enrolled patients.
Additionally, we examined the correlation of antiadhesion membrane

with SBO occurrence classified by types of surgery in the study.
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risk for SBO development in the univariable analysis. Large amount of blood loss
was independently associated with SBO development in the multivariable analysis
(hazard ratio [HR], 3.089; 95% confidence interval [Cl], 1.562-6.109, p=0.0012).
Antiadhesion membrane did not reduce the risk for SBO (HR, 1.299; 95% Cl 0.683-
2.470; p=0.4246). In the patients belonging to subgroup analyses who received distal

and total gastrectomy, the antiadhesion membrane was not associated with the inci-
Conclusions: Antiadhesion membrane did not decrease SBO occurrence rate after

open gastrectomy. Therefore, the use of antiadhesion membrane would not be effec-

tive for preventing SBO in gastric cancer surgery.

antiadhesion membrane, gastrectomy, gastric cancer, roux-en-Y reconstruction, small bowel

2 | METHODS

2.1 | Patients

This supplemental study was conducted using data from a multi-
center RCT (JCOG1001%). The JCOG1001 trial was conducted at
57 hospitals in Japan, and the patients who participated in the
JCOG1001 trial were enrolled between June 1, 2010, and March
30, 2015. The final follow-up was made on April 17, 2020, and
the data analysis for the present study was performed on March
7, 2022. The eligibility criteria were detailed elsewhere.? In brief,
patients aged 20-80years with cT3 (SS)-T4a (SE) gastric cancer ac-
cording to the 14th Japanese Classification of Gastric Carcinoma,
Eastern Cooperative Oncology Group performance status of 0-1,
and a body mass index (BMI) of <30kg/m?, and without a history
of digestive surgery (except staging laparoscopy, appendectomy
for appendicitis, and laparoscopic cholecystectomy for cholelithi-
asis) were enrolled. We cannot provide the patients' ethnic distri-
bution as the race was not recorded in case report forms. Of the
1204 patients enrolled in JCOG1001, one with exploratory lapa-
rotomy, one with Billroth-1I (B-11) reconstruction, and two who did
not undergo protocol treatment were excluded. As a result, 1200
patients were included in this supplemental analysis. All data
used in this study were obtained from the case report forms of
JCOG1001. JCOG1001 was registered with UMIN-CTR (number
UMINOO00003688). The ethics committee of all participating in-
stitutions approved the study protocol and written informed con-
sent, including permission for the secondary use of the trial data,
was obtained from all patients upon enrollment in JCOG1001. All
procedures followed were in accordance with the ethical standards
on human experimentation and with the Declaration of Helsinki of

1924 and later versions.
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2.2 | Surgical procedure and follow-up

All patients included in this study underwent either open distal gas-
trectomy followed by Billroth | (DG-BI) or Roux-en-Y reconstruction
(DG-RY), or open total gastrectomy followed by Roux-en-Y recon-
struction (TG-RY) with radical lymph node dissection. All patients
underwent complete omentectomy, among whom nearly half under-
went complete bursectomy as well. Seprafilm (Baxter, Deerfield, IL,
USA) was employed as antiadhesion membrane in this study. It is
a synthetic absorbable adhesion barrier and has been reported to
reduce adhesion.?!° Its use was selected at the physicians' discre-
tion and recorded according to the study protocol. The conditions
or restrictions of its use were not regulated. In the Roux-en-Y (RY)
reconstruction, closure of the Petersen's and jejunojejunostomy de-
fects was not mandatory. Each attending surgeon decided on these

procedures.

2.3 | Definition of SBO

As part of the study protocol, details of early (until the first discharge
after surgery) and late (after first discharge from surgery) compli-
cations, including SBO, were collected, and the dates of complica-
tions according to Clavien-Dindo classification'! were recorded.
Grade 21l SBOs were regarded as complications. The diagnosis of
SBOs also depended on the attending surgeon. In this study, only
the initial SBO occurrences were evaluated. To avoid contamination
of SBO caused by peritoneal dissemination, (1) patients diagnosed
with peritoneal recurrence before SBO development and (2) those
diagnosed with peritoneal recurrence within 90days after SBO de-

velopment were not included as SBO events in this study.

2.4 | Statistical analysis

Univariable and multivariable analyses were performed to explore
if the antiadhesion membrane was associated with the SBO occur-
rence. Fisher's exact and chi-squared tests were used to compare the
patient characteristics between the groups with and without antiad-
hesion membrane for categorical values. The medians and ranges
were determined for continuous values and Wilcoxon rank sum test
was performed for their comparisons. Bursectomy (Yes/No), pre-
operative BMI (225/<25kg/m?), types of surgery (DG/TG), types
of reconstruction (B-1/RY), antiadhesion membrane use (Yes/No),
combined resection (Yes/No), operative time (<238/2238min), and
blood loss (<285/2285mL) were included as factors for the univaria-
ble and multivariable analyses in the overall population. The efficacy
of antiadhesion membrane in the subgroups according to the types
of surgery (i.e., DG, DG-BI, DG-RY, and TG-RY) was also investi-
gated. In addition to the abovementioned variables, the route of the
Roux limb (antecolic/retrocolic) was also included in the case of RY
reconstruction. The time to SBO occurrence from surgery was esti-
mated using the cumulative incidence approach. Deceased patients

(321 patients) or those who developed peritoneal recurrence with-
out SBO (five patients) were considered a competing risk for the
analyses. Hazard ratios (HRs) and 95% confidence intervals (95% Cl)
were estimated by using the Fine-Gray model. Since this study was
not an RCT, we also conducted a post hoc propensity score matching
(PSM) analysis to minimize bias and verify the efficacy results of the
antiadhesion membrane. Patients with or without Seprafilm groups
were matched 1:1 using the greedy nearest propensity score on the
logit scale with a 0.2 x standard deviation caliper. The balance of the
matched cohort was assessed by calculating the standardized differ-
ence, and the cut off value of the meaningful imbalance was defined
as an absolute standardized mean difference of 0.25. Two-sided p
values were calculated, and p values of <0.05 were considered sta-
tistically significant. SAS ver. 9.4 (SAS Institute Inc. Cary, NC, USA)

software package was used for all statistical analyses.

3 | RESULTS

3.1 | Patients' characteristics

Antiadhesive membrane was used in 821 patients (68.4%). Table 1
shows the characteristics of the patients. Patients with antiadhesion
membrane were significantly older (p=0.001). Sex, type of surgery,
surgical history, and bursectomy status were not different between
the groups with and without antiadhesion membrane. Antiadhesion
membrane was used more frequently in patients with RY reconstruc-
tion through the antecolic route (p<0.001) and those who under-
went gastrectomy with combined resection (p=0.003). The amount
of blood loss during surgery was larger in the group with antiadhe-
sion membrane (p=0.036). The other factors, including pathological
stage and postoperative adjuvant chemotherapy were not different

between the groups.

3.2 | Risk factors for SBO development and the
efficacy of antiadhesion membrane

In total, 51 patients (4.3%) developed SBO; of these, 14, 32, three,
and two patients were of Grade llla, Illb, IVa, and IVb, respec-
tively. The results of the univariable and multivariable analyses are
shown in Table 2. Although TG (HR, 1.841; 95% Cl, 1.063-3.189;
p=0.0295), combined resection (HR, 2.035; 95% Cl, 1.152-3.593;
p=0.0144), and blood loss (HR, 2.710; 95% CI, 1.467-5.006;
p=0.0015) were significantly associated with SBO development
in the univariable analyses, only blood loss was found to be as-
sociated with SBO development in the multivariable analysis (HR,
3.089; 95% Cl, 1.562-6.109; p=0.0012). In this study, patients
with major abdominal surgery were excluded from the protocol.
Therefore, intraabdominal surgical history included only staging
laparoscopy, appendectomy, and laparoscopic cholecystectomy.
A history of these surgeries was not associated with SBO devel-
opment. Figure 1 shows the effect of antiadhesion membrane
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TABLE 1 Patient characteristics.
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Without Seprafilm With Seprafilm
n=379 n=821 p value
Age, years, median (range) 64 (29-80) 66 (29-80) 0.001
Sex, No. (%)
Male 269 (71.0) 574 (69.9) 0.734
Female 110 (29.0) 247 (30.1)
BMI, kg/m?, median (range)  22.9 (15-29.6) 22.7 (14.9-29.9) 0.805
Surgical historyb, No. (%)
No 278 (73.4) 630 (76.7) 0.219
Yes 101 (26.6) 191 (23.3)
Surgical procedure, No. (%)
Distal gastrectomy 258 (68.1) 527 (64.2) 0.192
Total gastrectomy 121 (31.9) 294 (35.8)
Bursectomy, No. (%)
No 200 (52.8) 407 (49.6) 0.321
Yes 179 (47.2) 414 (50.4)
Combined resection, No. (%)
No 230 (60.7) 422 (51.4) 0.003
Yes 149 (39.3) 399 (48.6)
Type of reconstruction, No. (%)
RY (antecolic route) 65 (17.2) 237 (28.9)
RY (retrocolic route) 217 (57.3) 355 (43.2) <0.001
BI 97 (25.6) 229 (27.9)
Blood loss, mL, median 260 (6-3068) 294 (0-2140) 0.036
(range)
Operative time, min, 239 (80-453) 238 (83-630) 0.845

median (range)

Adjuvant chemotherapy, No. (%)

No

Yes

Pathological stage, No. (%)

148 (39.1) 323(39.3) 0.949
231 (60.9) 498 (60.7)

16 (4.2) 41 (5.0)

24 (6.3) 74 (9.0)

77 (20.3) 129 (15.7)

74 (19.5) 149 (18.1) 0.178°
54 (14.2) 121 (14.7)

69 (18.2) 148 (18.0)

46(12.1) 91(11.1)

19 (5.0) 68 (8.3)

Abbreviations: B, Billroth I; BMI, body mass index, RY, Roux-en-Y.

2Chi-squared test.

bSurgery other than digestive surgery, appendectomy for appendicitis, staging laparoscopy, or
laparoscopic cholecystectomy.

on SBO occurrence. Antiadhesion membrane use did not influ-
ence the SBO occurrence rate (HR, 1.299; 95% CI| 0.683-2.470;
p=0.4246). The risk factors for SBO in DG, and TG-RY cases are
shown in Tables 3 and 4, respectively. The types of reconstruc-
tion (i.e., DG-BI and DG-RY) further classified patients with DG

as demonstrated in Tables 5 and 6. In patients with DG, and DG-
RY, no factor influenced SBO occurrence. In patients with DG-BI,
large amount of blood loss was associated with increased risk of
SBO (HR, 12.881; 95% Cl, 1.191-139.243; p=0.0354). Shorter op-
erative time was associated with the risk of SBO (HR, 0.292; 95%
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TABLE 2 Factors associated with SBO in the overall population.
Univariable analysis Multivariable analysis
5-year cumulative
Events/N incidence rates (95% ClI) HR (95% CI) p value HR (95% CI) p value

Bursectomy

No 27/607 4.3(2.9-6.1) 1 1

Yes 24/593 3.7 (2.4-5.5) 0.904 (0.522-1.565) 0.7176 0.838 (0.477-1.475) 0.5407
BMI, kg/m?

<25 42/930 4.3(3.1-5.8) 1 1

225 9/270 3.0(1.4-5.6) 0.730 (0.357-1.492) 0.3875 0.630 (0.296-1.340) 0.2302
Surgical procedure

DG 26/785 3.1(2.0-4.4) 1 1

TG 25/415 5.8(3.8-8.4) 1.841(1.063-3.189) 0.0295 1.106 (0.579-2.112) 0.7603
Type of reconstruction

Bl 8/326 2.2(1.0-4.2) 1 1

RY 43/874 4.7 (3.4-6.3) 2.019 (0.949-4.296) 0.0682 1.684 (0.710-3.994) 0.2369
Seprafilm

No 13/379 3.2(1.7-5.3) 1 1

Yes 38/821 4.4(3.2-6.0) 1.362(0.725-2.556) 0.3368 1.299 (0.683-2.470) 0.4246
Combined resection

No 19/652 2.6 (1.6-4.1) 1 1

Yes 32/548 5.7 (4.0-7.9) 2.035(1.152-3.593) 0.0144 1.516 (0.803-2.861) 0.1998
Operative time, min

<238 26/593 4.4 (3.0-6.3) 1 1

2238 25/607 3.6(2.4-5.4) 0.929 (0.538-1.606) 0.7926 0.555 (0.294-1.047) 0.0692
Blood loss, mL

<285 14/600 2.2(1.2-3.6) 1 1

2285 37/600 5.9 (4.2-8.0) 2.710 (1.467-5.006) 0.0015 3.089 (1.562-6.109) 0.0012
Surgical history

No 34/908 3.7 (2.6-5.0) 1

Yes 17/292 5.1(3.0-8.1) 1.582(0.884-2.831) 0.1225

Abbreviations: 95% Cl, 95% confidence interval; BI, Billroth I; BMI, body mass index; DG, distal gastrectomy; HR, hazard ratio; RY, Roux-en-Y; TG,

total gastrectomy.

Cl, 0.132-0.643; p=0.0022) in addition to large amount of blood
loss (HR, 7.593; 95% Cl, 2.280-25.285; p=0.0010) in TG-RY pa-
tients. Antiadhesion membrane did not influence SBO develop-
ment in any type of surgery.

3.3 | Results of propensity score matching

Patient characteristics after PSM are demonstrated in Table S1. After
PSM, there were 366 patients in each group. The absolute standard-
ized mean differences of all factors were within 0.25. The results of
the cumulative incidence curve of patients with and without antiad-
hesion membrane are shown in Figure S1. The antiadhesion mem-
brane did not decrease the incidence of SBO (HR, 1.538; 95% Cl,
0.929-2.549; p=0.0944); on the contrary, it tended to increase SBO.

3.4 | Relationship between SBO and other
complications

Table S2 shows the relationship between SBO and other intraab-
dominal complications. No other complications were associated with
SBO.

4 | DISCUSSION

In this study, we used data from the multicenter RCT JCOG1001,
and large amount of blood loss was identified as an independ-
ent risk factor for SBO after open gastrectomy for gastric can-
cer. Moreover, we also observed that the antiadhesion membrane
did not influence the incidence of SBO. We also analyzed the risk
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FIGURE 1 Cumulative incidence curve 0.5

of patients with and without antiadhesion

membrane. The incidence of small bowel 04 |

obstruction was not significantly different

between patients with and without

antiadhesion membrane. 03
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Cumulative incidence (95% CI)

3 years 5 years HR p value

—— Without Seprafilm  2.9% (1.5-5.0) 3.2% (1.7-5.3) 1

—— With Seprafilm  3.5% (24-5.0) 4.4% (3.2-6.0) 1.362(0.725-2.556) 0.3368

1 1 1 1 1 1 1 1 1 J

[}
Patients at risk
Without Seprafilm 379
With Seprafilm 821

TABLE 3 Factors associated with SBO in patients with DG.

Univariable analysis

1 2 3 4 5 6 7 8 9 10
359 334 303 282 264 186 125 58 11 0
771 713 655 616 547 351 231 122 36 0

Multivariable analysis

5-year cumulative incidence

Events/N rates (95% Cl)

Bursectomy

No 10/400 2.3(1.1-4.1)

Yes 16/385 3.9(2.3-6.2)
BMI, kg/m?

<25 20/604 3.2(2.0-4.8)

225 6/181 2.8 (1.0-6.0)
Type of reconstruction

Bl 8/326 2.2(1.0-4.2)

RY 18/459 3.7 (2.2-5.7)
Seprafilm

No 9/258 3.5(1.7-6.3)

Yes 17/527 2.9 (1.7-4.6)
Combined resection

No 18/593 2.7 (1.6-4.3)

Yes 8/192 4.2(2.0-7.7)
Operative time, min

<238 12/439 2.7 (1.5-4.6)

2238 14/346 3.5(1.9-5.8)
Blood loss, mL

<285 11/443 2.3(1.2-4.0)

>285 15/342 4.1(2.4-6.6)

HR (95% CI) p value HR (95% ClI) p value

1 1

1.664(0.756-3.665) 0.2061 1.498 (0.637-3.521) 0.3539

1 1

0.991 (0.401-2.451) 0.9844 0.867(0.321-2.346) 0.7794
1

1.592(0.692-3.663) 0.2739 1.452(0.592-3.564) 0.4153
1

0.917 (0.408-2.062) 0.8341 0.882(0.365-2.132) 0.7809
1

1.385(0.602-3.189) 0.4439 1.248(0.517-3.013) 0.6222
1

1.472 (0.683-3.171) 0.3234 1.025 (0.408-2.576) 0.9574
1

1.792(0.824-3.896)  0.1412 1.623(0.647-4.075) 0.3021

Abbreviations: 95% Cl, 95% confidence interval; Bl, Billroth |; BMI, body mass index; DG, distal gastrectomy; HR, hazard ratio; RY, Roux-en-Y; TG,

total gastrectomy.

factors for SBO in each operative procedure, which was not re-
ported in previous studies. The antiadhesion membrane was not
associated with the incidence of SBO in any type of gastrectomy.
It has been previously reported that the antiadhesion membrane
Seprafilm could reduce adhesion,?*® and might have some ben-
efits during reoperation.lz'13 Thus, Seprafilm may benefit patients
who are expected to undergo future surgery, such as colon can-
cer patients with liver metastasis or constructing diverting stoma.

However, these situations are extremely rare in the context of gas-
tric cancer treatment.

Antiadhesion membrane did not prevent SBO development.
Several reasons might explain these unexpected results. First, an
antiadhesion membrane can only prevent adhesion between the in-
testine and abdominal wall. The area where antiadhesion membrane
can be used is limited since the Japanese national health system cov-
erage sets the upper limit of its use. SBO can occur due to adhesion



il_Wl LEY- h_;; AG Slll'g Amnlsof Gasiroenterological ey TORIUMIET A
TABLE 4 Factors associated with SBO in patients with TG-RY.
Univariable analysis Multivariable analysis
5-year cumulative
Events/N incidence rates (95% ClI) HR (95% ClI) p value HR (95% Cl) p value

Bursectomy

No 17/207 8.2 (5.0-12.5) 1 1

Yes 8/208 3.4(1.5-6.6) 0.459 (0.198-1.060) 0.0682 0.439 (0.187-1.030) 0.0586
BMI, kg/m?

<25 22/326 6.5(4.1-9.5) 1 1

225 3/89 3.5(0.9-9.1) 0.487(0.148-1.602) 0.2363 0.416 (0.127-1.364) 0.1479
Seprafilm

No 4/121 2.5(0.7-6.6) 1 1

Yes 21/294 7.2 (4.6-10.6) 2.245 (0.782-6.451) 0.1330 2.390(0.822-6.947) 0.1094
Combined resection

No 1/59 1.7 (0.1-8.1) 1 1

Yes 24/356 6.5(4.3-9.4) 4.108 (0.564-29.921) 0.1631 3.987(0.576-27.581) 0.1610
Operative time, min

<238 14/154 9.2(5.2-14.4) 1 1

2238 11/261 3.9 (2.0-6.7) 0.448 (0.204-0.983) 0.0453 0.292(0.132-0.643) 0.0022
Blood loss, mL

<285 3/157 1.9 (0.5-5.1) 1 1

2285 22/258 8.2(5.3-12.0) 4.690 (1.415-15.548) 0.0115 7.593 (2.280-25.285) 0.0010

Abbreviations: 95% Cl, 95% confidence interval; BMI, body mass index; HR, hazard ratio.

other than between the intestine and abdominal wall, i.e., intestine-
intestine, intestine-mesenteric fat, or intestine-other organs. In the
previous reports, studies using many sheets of antiadhesion agent
tended to reduce the risk of severe SBO requiring surgery.>>> In this
study, the conditions or restrictions of antiadhesion membrane use
were not regulated. If an antiadhesion membrane is used not only in
the space between the abdominal wall and intestine but also in other
places, the antiadhesion agent might reduce the risk of adhesive SBO
development. Unfortunately, this is impractical for economic reasons.
Based on this, the use of spray-type adhesion barrier might be benefi-
cial. The efficacy of such adhesion barriers would be worth investigat-
ing in future. Another possible explanation for the unforeseen results
is the SBO caused by an internal hernia (IH). The incidence of IH after
open gastrectomy has been reported to be 0.2%-4.1%.14Y In this
study, 37 patients received surgical treatment for SBO. Although the
details of the surgery have not been recorded, some of the patients
might have undergone surgery for IH. In RY reconstruction cases, |H
can be caused by artificial mesenteric defects (Petersen's hernia) and
gastric cancer surgery is different from other general surgeries in this
aspect. Laparoscopic surgery is reported to be highly associated with
IH as it leads to less adhesion formation.'*182% |n other words, an
antiadhesion membrane can increase the risk for SBO caused by IH
after open gastrectomy. Significant blood loss was associated with
SBO occurrence. As autologous blood is used in pleurodesis, the
blood loss is associated with the adhesions, and the association be-
tween blood loss and an increase in SBO incidence is reasonable.

The efficacy of the antiadhesion membrane was not consistent
across previous studies. Two RCTs presented opposite results.>¢
Hayashi et al.> concluded that Seprafilm did not show benefit in
terms of SBO prevention, whereas Kim et al.® presented the efficacy
of the antiadhesion membrane. This discrepancy might be due to
the variation of reconstruction. B-I reconstruction was performed
in 61.8% of the patients and no patient underwent Billroth-Il (B-11)
reconstruction in the former study, whereas only 8.4% and 40.7%
of the patients underwent B-I and B-Il reconstructions, respectively,
in the latter. B-I reconstruction is reported to be associated with a
lower incidence of SBO, whereas B-Il reconstruction has the highest
incidence.* As a result, the incidence of SBO in the group without an-
tiadhesion membrane was much higher in the latter study, although
the incidence of SBO in patients with antiadhesion membrane dif-
fered only slightly between these studies. Additionally, the differ-
ence in the antiadhesion membrane used (Seprafilm in the former
study, and Guardix-SG [Genewel, Dongsung Company, Seongnam,
Korea] in the latter) is also indispensable. Our study was similar to
Hayashi et al.'s study in that Seprafilm was used as an antiadhesion
membrane, only patients with B-1 and RY reconstructions were in-
cluded, and ultimately the inefficacy of the antiadhesion membrane
was shown. The incidence of SBO in the patients without antiadhe-
sion membrane was lower in our study than in these previous studies
(3.2% in our study, and 12.2%-20% in the previous study), which we
consider as animportant difference. First, the definition of SBO might
have differed between this study and previous studies. Our study
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TABLE 5 Factors associated with SBO in patients with DG-B-I.

Univariable analysis

- - : 37
.(_g‘/} ) AG Surg Annals of(x;mmcnccmlogu _Wl LEYJ_

Multivariable analysis

5-year cumulative incidence

Events/N rates (95% Cl) HR (95% CI) p value HR (95% Cl) p-value

Bursectomy

No 4/171 1.8(0.5-4.7) 1 1

Yes 4/155 2.6 (0.9-6.1) 1.119 (0.284-4.412) 0.8721 0.691(0.116-4.128) 0.6851
BMI, kg/m?

<25 5/257 1.6 (0.5-3.7) 1 1

225 3/69 4.3(1.1-11.1) 2.235(0.540-9.255) 0.2673 1.517 (0.266-8.666) 0.6392
Seprafilm

No 3/97 3.1(0.8-8.1) 1 1

Yes 5/229 1.8(0.6-4.2) 0.677 (0.164-2.801) 0.5903 0.518 (0.114-2.347) 0.3935
Combined resection

No 7/275 2.2(0.9-4.5) 1 1

Yes 1/51 2.0(0.2-9.2) 0.748 (0.090-6.193) 0.7877 0.584 (0.073-4.670) 0.6119
Operative time, min

<238 5/244 2.1(0.8-4.5) 1 1

2238 3/82 2.4(0.5-7.7) 1.790 (0.430-7.448) 0.4236 0.973(0.126-7.531) 0.9788
Blood loss, mL

<285 1/199 0.5(0.0-2.6) 1 1

2285 7/127 4.7 (1.9-9.5) 11.259 (1.391-91.130)  0.0232 12.881(1.191-139.243)  0.0354

Abbreviations: 95% Cl, 95% confidence interval; BMI, body mass index; HR, hazard ratio.

included only severe SBO (Clavien-Dindo Grade llla or more) and
patients with mild SBO might have been included in other studies.
Secondly, although these studies were RCTs, the number of patients
included in each study was much smaller (144 and 214 patients) than
our study, and the follow-up periods were short (3 and 1year). Thus,
the incidence of SBO could be imprecise. This study used data from a
multicenter RCT, and accordingly, the number of patients was much
larger (1200 patients) and the follow-up period was longer (median
follow-up duration: 5.6years), which is more likely to reflect the real
world-expected proportion of SBO occurrence. Therefore, based on
our study results, Seprafilm is not effective in the prevention of SBO
after gastrectomy with B-l and RY reconstructions.

Regarding detailed gastrectomy, Kawamura et al® reported the
efficacy of Seprafilm on SBO prevention in DG-BI patients. This is
inconsistent with our results showing Seprafilm's irrelevance to SBO
prevention in this population. Kawamura et al.'s study was a single-
institution retrospective study. Although both the previous and
present studies included only some patients who developed SBO
after DG-BI, they investigated the efficacy of Seprafilm by using a
historical control, which is a major problem. Thus, our cohort would
be more appropriate for the evaluations.

There are a few limitations to our study. First, although we in-
cluded a large number of patients, this study is not a randomized
comparison. Parameters, such as age, amount of blood loss, com-
bined resection, and types of reconstruction, significantly differed
in the background between the groups with and without antiadhe-
sion membrane. Since the use of the antiadhesion membrane was

not unified by the protocol, and whether or not to use the antiad-
hesion membrane was decided by each surgeon or institution, het-
erogeneity in the decisions of surgeons or institutions is the most
plausible explanation for these differences. We conducted PSM to
verify the primary results of this study and showed that antiadhe-
sion membrane is not effective for SBO prevention. Another study
limitation is that the causes of SBO were not recorded. It is possible
that the antiadhesion membrane works oppositely on adhesion and
IH-related SBOs. The actual causes of SBO were unclear and may
include peritoneal recurrence. Nevertheless, precisely diagnosing
the cause of SBO is sometimes difficult without surgery, and it was
important to include all SBO types, which was the case of this study.
Another limitation was that, in the evaluation of the cumulative in-
cidence of SBO, only the first event of SBO was recorded and re-
peated cases were not evaluated in this study.

In conclusion, an antiadhesion membrane did not decrease the
SBO occurrence rate after open gastrectomy. Therefore, the use of
antiadhesion membrane would not be effective for prevention of

SBO in gastric cancer surgery.
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