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Abstract

BACKGROUND

Large or transmural defects induced by gastrointestinal endoscopic manipulations
are difficult to close, although complete closure is recommended for better
recovery. Endoscopic purse-string assisted suturing (EPSS) has been used in
clinical practice and has proven to be an effective and safe technique for the
closure of large mucosal defects. However, details regarding the efficacy of
endoscopic pre-purse-string suture (P-EPSS) are unknown, especially that it offers
several advantages over conventional EPSS (C-EPSS).

AIM

To elucidate the outcomes of EPSS-assisted closure in different clinical situations,
and evaluate the efficacy of P-EPSS.

METHODS

This retrospective observational study included a total of 180 patients who
underwent closure assisted by P-EPSS (1 = 63) or C-EPSS (n = 117) between July
2014 and June 2020. The P-EPSS and C-EPSS groups were compared and the
intergroup differences in aspects such as the lesion size, location, and mor-
phology, incidence of complete closure, intraoperative perforation, and delayed
adverse events were evaluated. Data on the features and clinical course of cases
with adverse events were collected for further analysis.

RESULTS

Patients with lesion size larger than 3 cm, lesions located at the fundus of
stomach, or submucosal tumors originating from the deep mucosa were more
likely to undergo P-EPSS-assisted closure. The P-EPSS group showed a sign-
ificantly higher proportion of intraoperative perforation (56% vs 17%) and a much
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shorter procedure time (9.06 + 6.14 min vs 14.84 + 7.25 min). Among adverse events, the incidence
of delayed perforation (5% vs 4%; P = 0.82) and delayed bleeding (3% vs 4%; P = 0.96) did not
differ significantly between the groups. Multivariate analysis revealed that lesions with
incomplete closure [odds ratio (OR) = 21.33; 95% confidence interval (CI): 5.45-83.45; P < 0.01] or
size greater than 3 cm (OR = 3.14; 95%CI: 1.08-9.18; P = 0.039) showed a statistical tendency to
result in an increase in delayed adverse events.

CONCLUSION

The present study revealed that EPSS could achieve secure complete closure of mucosal defect. P-
EPSS could shorten the procedure and yield complete closure of mucosal defects. Rather than
closure-type selection, incomplete closure or lesion size larger than 3 cm were associated with
worse outcomes.

Key Words: Endoscopic purse-string suture; Mucosal defect; Endoscopic full-thickness resection;
Endoscopic submucosal dissection

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Endoscopic purse-string assisted suturing (EPSS) has proven to be an effective and safe
technique for the closure of large mucosal defects. Endoscopic pre-purse-string suture (P-EPSS) is
recently introduced and offers several advantages over conventional endoscopic purse-string suture (C-
EPSS). We found that the novel method could offer several advantages over C-EPSS. This retrospective
observational study included a total of 180 patients who underwent P-EPSS (n = 63) or C-EPSS (n = 117),
and evaluate the feasibility and efficacy of P-EPSS-assisted closure in different clinical situations. In
conclusion, EPSS could achieve secure complete closure of mucosal defect. P-EPSS could shorten the
procedure and yield complete closure of mucosal defects rather than the C-EPSS closure-type.

Citation: Li MM, Zhang Y, Sun F, Huai MX, Zhang FY, Qu CY, Shen F, Li ZH, Xu LM. Feasibility and efficacy
of endoscopic purse-string suture-assisted closure for mucosal defects induced by endoscopic manipulations.
World J Gastroenterol 2023; 29(4): 731-743

URL: https://www.wjgnet.com/1007-9327/full/v29/i4/731.htm

DOI: https://dx.doi.org/10.3748/wjg.v29.i4.731

INTRODUCTION

The endoscopic purse-string assisted suturing (EPSS) method has been used in clinical practice for
nearly 20 years and has proven to be an effective and safe technique for the closure of large mucosal
defects induced by endoscopic manipulations[1-5]. Inspired by the surgical purse-string suture strategy,
an endoloop and repositionable clips have been successfully combined to manage intraluminal wounds
via an endoscope[6-10]. However, some defects are difficult to resect and are expected to induce
perforation during endoscopic manipulations, necessitating the application of an endoscopic pre-purse-
string suture (P-EPSS) procedure. This novel suture method was first described by Wu et al[11] and was
usually applied in cases involving exposed endoscopic full-thickness resections (EFTRs). At our medical
center, we expanded the indications for P-EPSS and attempted to use it in more procedures such as
endoscopic submucosal dissection (ESD) and endoscopic submucosal excavation (ESE) of big defects,
potentially simplifying the process of closure and avoiding the possibility of postoperative adverse
events.

To our knowledge, no previous reports have described the advantages of P-EPSS over conventional
EPSS (C-EPSS). Furthermore, previous clinical studies on the application of EPSS usually had small
sample sizes and mainly focused on providing detailed descriptions of endoscopic procedures rather
than assessing the feasibility and efficacy of the technique[12-15]. Therefore, we conducted a large-scale
analysis of case series focusing on the effectiveness and safety of EPSS. We compared the differences
between the P-EPSS and C-EPSS group in many aspects and tried to illustrate the considerations
involved in choosing the appropriate closure type according to the defect’s clinical characteristics.
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MATERIALS AND METHODS
Study design

This was a retrospective observational study performed in accordance with the Helsinki Declaration. It
was approved by the Ethics Committee at Xinhua Hospital (approval number: XHEC-C-2018-109),
Shanghai Jiaotong University School of Medicine. Written informed consent for the procedures was
obtained from all patients.

Eligible patients

A total of 180 consecutive patients with large mucosal defects who underwent C-EPSS or P-EPSS at our
institute from July 2014 to June 2020 were included in the study. We compared the findings between the
P-EPSS group (n = 63) and C-EPSS group (n = 117) for further analysis. All patients had undergone
different endoscopic manipulations (ESD, ESE, or exposed EFTR), and the endoscopic suture method
was applied to close large mucosal defects with or without transmural defects. All the procedures were
completed by four chief physicians who had more than 10 years of experience in performing endoscopic
operations. The patient database included data pertaining to patient demographics, location and size of
the mucosal defects after resection, procedure time, successful closure rate, delayed adverse events,
duration of hospitalization, and total cost of hospitalization.

C-EPSS and P-EPSS procedures

The endoscopic manipulation always started with the mucosa marking procedure, in which markings
were placed 3 to 5 mm outside the circumference of the lesion. After injection of epinephrine diluted in
saline solution (1:100000) into the submucosal layer to raise the submucosa, endoscopists performed the
resection procedure. The C-EPSS procedure is a common method used for closure of defects. After
dissection of precancerous lesions or tumor specimens, an endoloop and clips were inserted simultan-
eously into the location of defect through the therapeutic endoscope for complete closure. Single-
channel or double-channel endoscopy was used according to the specific defect status. The endoloop
was anchored onto the full thickness of the defect’s distal margin with the clip, followed by insertion of
three to six additional clips to anchor the endoloop at different sides of the margin. Finally, the
endoloop was tightened by slightly pulling all the edges together. Other clips were used if any clip was
not accurately positioned or the purse-string suture was not tight.

The P-EPSS procedure was always used when defects were difficult to resect and expected to induce
perforation. In these cases, to reduce difficulties in manipulation in the suturing process, decrease the
entry of gas into the abdominal cavity, and avoid postoperative adverse events, the endoloop and clips
were advanced around the defect before the end of the dissection phase; this procedure was routinely
performed with one or two clips. The remaining clips were anchored around the defects when the
lesions were resected. Tightening of the endoloop was immediately performed after placement of the
clips. This procedure was named P-EPSS. An example of the closure procedure is shown in Figures 1A-I
and the Video(Supplementary material).

The procedure time of the P-EPSS-assisted closure was defined as the time from the usage of the first
clip in the operation to completion of the closure, but the time required for the resection procedure was
excluded (as shown in Figures 1C and 1F-I). Exclusion of the time required for the resection procedure
was considered appropriate due to the differences in the difficulty levels in the operation.

Postoperative management

After the manipulations, the patients received drug therapy and were fasted for 2-4 d; body temperature
was monitored daily, and postoperative adverse events were recorded as required. After evaluating the
results of blood examinations and abdominal radiographs, the patients were allowed to drink, which
was followed by a liquid diet. Proton pump inhibitors (rabeprazole 20 mg/d, lansoprazole 30 mg/d, or
esomeprazole 20 mg/d) were administered for 1 mo if the patients had undergone upper gast-
rointestinal (GI) tract surgeries. Prophylactic antibiotics were routinely used in patients who showed
intraoperative perforation and in patients with elevated white blood cell counts. If the patients showed
good outcomes, they were discharged after 3-5 d. The first clinical follow-up was performed 3-6 mo
after the manipulation, and then annually after the first year. The follow-up assessments included
evaluation of digestive symptoms and gastro/enteroscopy.

Measured outcomes

The success rate of complete closure, incidence of adverse events (delayed perforation and bleeding),
procedure time, duration of hospitalization, and total costs were analysed as outcomes of EPSS-assisted
closure of mucosal defects and compared them between the P-EPSS and C-EPSS groups. The definition
of perforation required elucidation in advance and included intraoperative and delayed perforation.
The former was defined as a perforation observed before the end of the endoscopic manipulation,
indicating the formation of a transmural defect during the operation; the latter was defined as any
perforation found thereafter. Delayed bleeding was defined as hematemesis or melena requiring
endoscopic hemostasis after the procedure. We did not treat adverse events occurring during the
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Figure 1 Schematic figure of the pre-endoscopic purse-string assisted suturing procedure. A: Mucosa marking step: Dots were marked around the
tumor; B: Expose the lesion; C: Pre-endoscopic purse-string assisted suturing by using an endoloop and a metal clip; D and E: Intraoperative perforation in exposed
endoscopic full-thickness resection; F-I: Immediate closure of the perforation by tightening endoloop.

JBaishideng®

endoscopic procedure, such as intraoperative perforation in exposed EFTR, as events; only delayed
adverse events such as perforations or bleeding appearing after the end of closure were treated as
events. We collected data on the features and clinical course of cases with adverse events, and analyzed
associations between the unsatisfactory outcomes and defect features (complete closure or not, location,
size, morphology, and closure type).

Statistical analyses

Categorical variables were analyzed using Pearson’s chi-squared test or Fisher’s exact test, as
appropriate. For instance, as listed in Table 1, we used Pearson’s chi-squared test to analyze the
predictors when using the P-EPSS method. Continuous variables were analyzed using the student f test.
The data for duration and cost of hospitalization were analyzed and summarized in Table 2. P values <
0.05 were considered statistically significant. All data were analyzed using the SPSS for Windows
statistical software package (version 22.0; SPSS, Chicago, IL, United States).

RESULTS

Baseline characteristics

Patient details are described in Table 3. During the study period, 117 patients underwent C-EPSS, while
63 patients underwent P-EPSS for closure of defects induced by endoscopic manipulations. The ratio of
different endoscopic manipulations (exposed EFTR:ESE:ESD) used in the study was approximately 1:1:3
(36:32:112), but this ratio showed no significant difference between the P-EPSS and C-EPSS groups (P >
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Table 1 Predictors for closure of mucosal defects using endoscopic pre-purse-string suture method

Predictors P-EPSS/C-EPSS (n) Odds ratio 95%Cl P value
Location (%)

Fundus 35/44 2.07 1.11-3.86 0.03'
Others 28/73 1

Defect size

>3 cm 44/8 31.55 12.86-77.40 <0.01"
<3cm 19/109 1

Morphology

Deep SMT 36/40 2.57 1.37-4.81 <0.01'
Others 27/77 1

IStatistically significant.
P-EPSS: Endoscopic pre-purse-string suture; C-EPSS: Conventional endoscopic purse-string suture; SMT: Submucosal tumor; CI: Confidence interval.

Table 2 Outcomes of purse-string suture according to different closure type

Outcomes Total P-EPSS C-EPSS P value
Complete closure, n (%) 169 (94) 59 (94) 110 (94) 0.80
Intraoperative perforation, 1 (%) 55 (31) 35 (56) 20 (17) <0.01"

Delayed adverse events, 1 (%)

Delayed perforation 8 (4) 3(5) 5(4) 0.82
Delayed bleeding 7 (4) 2(3) 5(4) 0.96
Operation time (min), mean + SD 12.82+7.83 9.06 £ 6.14 14.84 £7.25 <0.01'
Fasting period (d), median (range) 2 (1-5) 2 (1-5) 2 (1-5) 0.88
Hospital stay (d), median (range) 6 (4-11) 6 (4-10) 6 (4-11) 0.87
Total cost (dollars), mean + SD 2481 + 445 2448 + 365 2498 + 418 0.47

IStatistically significant.
SD: Standard deviation; P-EPSS: Endoscopic pre-purse-string suture; C-EPSS: Conventional endoscopic purse-string suture.

0.05). In terms of the location, more than three-quarters of the defects were located in the stomach,
especially in the part of the fundus (44%). The mean defect size was 2.5 + 1.46 cm. The difference in
defect size between the P-EPSS and C-EPSS groups was significant (3.6 £ 1.13 cm vs 2.5 £ 0.68 cm, P <
0.05). In terms of defect morphology, more than 70% of the defects were submucosal tumors; 42% were
submucosal tumors (SMTs) located in the deep muscularis propria and 31% were superficial SMTs. The
size and morphology of the defects in the two groups were different, and a detailed analysis of these
characteristics is provided in the next section.

P-EPSS predictors related to the defect’s clinical features

As mentioned above, many factors, including the defect’s position, size, and morphology, could indicate
and predict the choice of the P-EPSS method. In terms of position, more than half (54%) of the defects in
the P-EPSS group were located at the fundus of the stomach, which was much higher than the corres-
ponding proportion in the C-EPSS group (38%). In terms of the size, the proportion of cases with defects
larger than 3 cm in the P-EPSS group was significantly more than the proportion of cases with defects <
3 cm in size (P < 0.01), indicating a significant trend toward the use of P-EPSS to close large defects. We
designed a histogram to illustrate the choice of closure type according to the defect size, as shown in
Figure 2. In terms of the morphology, no significant increase was observed in the proportion of cases
involving P-EPSS in relation to the morphology of SMTs (33% vs 41%, P > 0.05). The difference between
the P-EPSS and C-EPSS groups was significant only for patients with SMTs originating from the
muscularis propria (57% vs 34%, P < 0.01). In terms of differences in endoscopic manipulations, no
significant increase was observed in the proportion of P-EPSS cases in the exposed EFTR group (42% vs
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Table 3 Baseline characteristics of the cases in this study

Patients detail Total (n = 180) P-EPSS (n = 63) C-EPSS (n=117) P value
Age (yr), mean (range) 60 (38-78) 62 (42-76) 60 (38-78) 0.19
Sex, 1 (%) 0.75
Female 112 (62) 38 (60) 74 (63)

Male 68 (38) 25 (40) 43 (37)

Manipulation, 1 (%) 0.40
EFTR 36 (20) 15 (24) 21 (18)

ESE 32 (18) 13 (21) 19 (16)

ESD 112 (62) 35 (55) 77 (66)

Location, n(%) 0.10
Stomach

Fundus 79 (44) 35 (56) 44 (38)

Body 45 (25) 11 (17) 34 (29)

Antrum 22 (12) 8(13) 14 (12)

Colon and rectum 34 (19) 9 (14) 25 (21)

Defect size (cm), mean + SD 2.89+1.46 3.6+1.13 25+0.68 0.02"
Morphology, n(%) 0.01"
Deep SMT 76 (42) 36 (57) 40 (34)

Superficial SMT 55 (31) 15 (24) 40 (34)

Precancerous lesions 49 (27) 12 (19) 37 (32)

IStatistically significant.
SD: Standard deviation; SMT: Submucosal tumor; ESD: Endoscopic submucosal dissection; ESE: Endoscopic submucosal excavation; EFTR: Endoscopic
full-thickness resection; P-EPSS: Endoscopic pre-purse-string suture; C-EPSS: Conventional endoscopic purse-string suture.
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Figure 2 Histogram of the choice of closure type according to the defect size. P-EPSS: Endoscopic pre-purse-string suture; C-EPSS: Conventional
endoscopic purse-string suture.

33%, P >0.05).

Next, we performed multivariate analysis to identify predictors for P-EPSS. Defect location at the
fundus of the stomach [odds ratio (OR) = 2.07; 95% confidence interval (CI): 1.11-3.86; P = 0.03], defect
size larger than 3 cm (OR = 31.55; 95%ClI: 12.86-77.40; P < 0.01), and SMTs originating from the deep
mucosa (OR = 2.57; 95%CI: 1.37-4.81; P < 0.01) were significantly associated with a high rate of P-EPSS
(Table 1).
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Comparison of treatment outcomes between the P-EPSS and C-EPSS groups

Table 2 presents a comparison of treatment outcomes between the P-EPSS and C-EPSS groups. The
proportion of complete closure assisted by purse-string sutures was 94% and was similar between the
two groups. Patients with incomplete closure received conservative treatment and eventually recovered
from the trauma. None of them required alternative surgical repair procedures. While more patients
from the P-EPSS group were inclined to experience intraoperative perforation (56% vs 17%, P < 0.01), the
procedure time was significantly shorter in the P-EPSS group (9.06 + 6.14 min vs 14.84 + 7.25 min, P <
0.01).

In the assessment of adverse events, the two groups showed no significant differences in the
proportions of delayed perforation (5% vs 4%; P = 0.82) and delayed bleeding (3% vs 4%; P = 0.96). Cases
of adverse events were successfully managed by endoscopic treatment and conservative therapy. After
the treatment, the fasting period, duration of hospitalization, and total cost of hospitalization were
similar between the two groups.

Analysis of risk factors for delayed adverse events

The features and clinical course of the 15 cases showing delayed adverse events are shown in Table 4,
and the results of the logistic regression analysis are shown in Table 5. Multivariate analysis revealed
that incomplete closure of the defect was the main independent predictor for an increased number of
delayed perforation or bleeding events, and it showed approximately 95% significant increase in
delayed adverse events (OR = 21.33; 95%Cl: 5.45-83.45; P < 0.01). Moreover, cases with defect size more
than 3 cm showed a statistical tendency toward an increase in delayed adverse events (OR = 3.14;
95%CI: 1.08-9.18; P = 0.039). However, defect position (fundus or others) or morphology (SMT or
precancerous lesions) as well as the closure type selected (P-EPSS or C-EPSS) were not related to
significant differences in delayed adverse events.

DISCUSSION

With the development and popularization of endoscopic techniques, more GI diseases can be detected
early and manipulated using minimally invasive methods[16-18]. GI endoscopy procedures such as
ESD, ESE, EFTR, and submucosal tunnel endoscopic resection are widely used for the treatment of
precancerous lesions or SMTs within the GI tract[19-23]. However, their increasing usage has led to the
problem of achieving successful complete closure of the mucosal defects induced by different
endoscopic manipulations.

Clips can be applied to effectively manage small defects, but they are too small to work well for large
mucosal defects. More importantly, tissue approximation with full-thickness closure is technically
impossible with clips, and clips may prematurely drop off the mucosa due to peristalsis and the radial
forces of large post-EFTR defects, resulting in delayed perforation and severe complications.
Furthermore, clip-closure methods appear to be strongly operator-dependent[9,24,25].

These factors have necessitated the development of new techniques. As reported in one study,
various techniques have been used for closure of large defects (especially for exposed defects after
EFTR), and these mainly consist of clip- and endoloop-assisted closure methods[26]. For instance,
multiple studies reported that over-the-scope-clip (OTSC) application, which can close defects with
serosa-to-serosa apposition, unlike mucosa-to-mucosa apposition, can successfully close defects with
long-term reliability[27-30]. However, OTSCs can close GI defects only up to 2.5-3 cm in size[31,32], and
the OTSC system shows limited effectiveness in some anatomic sites, such as the pylorus and the
proximal esophagus. In addition, the edema and tissue folding associated with the usage of OTSCs can
potentially narrow the lumen[33], and the OTSC technique is expensive, which can increase the financial
burden on patients.

Purse-string assisted suturing has been widely used and is a financially feasible approach in cases
with large defects induced by endoscopic manipulations. However, previous studies on the efficacy of
EPSS methods evaluated a limited source of cases. Moreover, most of these studies focused on
providing a detailed introduction of the procedure for purse-string sutures rather than performing a
detailed analysis of its feasibility and efficacy. Wang et al[12] reported that the purse-string suture for
colonic mucosal defects could be successfully completed using a single-channel endoscope. They
described the detailed procedure of the EPSS method and concluded that no severe complications were
recorded in all 18 cases. Kato et al[34] summarized their findings for duodenal ESD and found that
complete closure of the mucosal defect by the EPSS method was relatively easy and involved a reduced
delayed adverse event rate. Other related studies always introduced the use of this technique for some
specific conditions, such as iatrogenic perforations in the colon or duodenum. Ryu et al[13] performed
the purse-string suture technique to close iatrogenic colon perforations in eight cases and verified that
EPSS can be appropriate for closing large colon perforations. In their analyses of the data obtained from
23 cases involving the closure of large iatrogenic duodenal perforations with purse-string sutures, Zhu
et al[14] concluded that the EPSS method was feasible, effective, and easy for closure of perforations.
Furthermore, some other studies focused on endoloop-assisted closure of exposed defects after EFTR
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Table 4 Clinical features of 15 patients with adverse events

Age . . . Size Closure Complete Intraoperative Procedure time Delayed adverse Discharge  Total cost
Sex Manipulation Location Morphology . .

(yr) (cm type closure perforation (min) events (d) (dollars)

60 Male  ESD Fundus 3 Superficial SMT C-EPSS Yes Yes 20 Delayed bleeding 10 2522

58 Male EFTR Fundus 4 Deep SMT P-EPSS Yes Yes 15 Delayed perforation 11 2835

75 Female ESD Rectum 2.5 Superficial SMT C-EPSS No No 22 Delayed bleeding 9 2710

56 Female ESE Fundus 3.5 Deep SMT P-EPSS No No 24 Delayed perforation 6 2238

74 Female ESD Antrum 2 Precancerous C-EPSS Yes No 20 Delayed bleeding 7 2489
lesion

68 Male  ESD Body 2.5 Deep SMT C-EPSS No No 10 Delayed perforation 8 2470

58 Male EFTR Fundus 4 Superficial SMT P-EPSS Yes Yes 15 Delayed perforation 7 2556

62 Male  ESE Rectum 3.5 Precancerous C-EPSS No No 20 Delayed perforation 10 2884
lesion

63 Female ESD Antrum 3.5 Precancerous C-EPSS No No 12 Delayed bleeding 8 2690
lesion

71 Male ESD Rectum 2.5 Precancerous C-EPSS Yes No 14 Delayed perforation 6 2729
lesion

69 Male ESE Colon 2 Precancerous C-EPSS Yes No 18 Delayed perforation 8 2577
lesion

76 Male  EFTR Fundus 3.5 Deep SMT P-EPSS Yes Yes 25 Delayed perforation 8 2306

56 Female ESD Fundus 25 Superficial SMT C-EPSS Yes Yes 10 Delayed bleeding 7 2423

61 Male  EFTR Fundus 2.5 Deep SMT C-EPSS No Yes 15 Delayed perforation 6 2789

70 Female EFTR Body 815 Superficial SMT P-EPSS Yes Yes 20 Delayed bleeding 7 2687

SMT: Submucosal tumor; P-EPSS: Endoscopic pre-purse-string suture; C-EPSS: Conventional endoscopic purse-string suture; ESD: Endoscopic submucosal dissection; ESE: Endoscopic submucosal excavation; EFTR: Endoscopic full-
thickness resection.
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[35-39]. In comparison with other closure methods, the adoption in combination with endoclips may
allow the management of larger post-EFTR defects and may reinforce the wound closure[24,40].

To the best of our knowledge, the present study is the largest case series exploring the effectiveness
and safety of the EPSS method. A total of 180 cases involving EPSS-assisted closure performed at our
medical center were enrolled in this study for further analysis. More importantly, our study was the first
to compare the feasibility and efficacy of different closure types (P-EPSS and C-EPSS) used in
endoscopic manipulations.
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Table 5 Risk factors for delayed adverse events

Factors Total (AE) Odds ratio 95%Cl Pvalue
Closure of defects

Incomplete 11 (6) 21.33 5.45-83.45 <0.01!
Complete 169 (9) 1

Location (%)

Fundus 79 (7) 1.13 0.39-3.26 0.82
Others 101 (8) 1

Defect size

>3 cm 52 (8) 3.14 1.08-9.18 0.039'
<3cm 128 (7) 1

Morphology

Deep SMT 76 (6) 0.90 0.31-2.66 0.86
Others (superficial SMT and precancerous 104 (9) 1

lesion)

Closure type

P-EPSS 63 (5) 0.92 0.30-2.83 1.00
C-EPSS 117 (10) 1

Intraoperative perforation

Yes 55 (7) 213 0.73-6.21 0.24
No 125 (8) 1

Dissection method

EFTR 36 (5) 2.16 0.69-6.78 0.19
Others (ESD and ESE) 144 (10) 1

IStatistically significant.
SMT: Submucosal tumor; P-EPSS: Endoscopic pre-purse-string suture; C-EPSS: Conventional endoscopic purse-string suture; AE: Adverse event; ESD:
Endoscopic submucosal dissection; ESE: Endoscopic submucosal excavation; EFTR: Endoscopic full-thickness resection.

Jaishideng®

P-EPSS has been employed as a novel closure method at our institution, accounting for 63 cases
between 2014 and 2020. The previous study mainly used P-EPSS in the treatment of gastric tumors
originating from the muscularis propria or gastric extra-luminal growth tumors[11]. In this study, we
expanded the indications of P-EPSS and used this novel closure method in more situations, such as ESD
or ESE cases with big defects. This approach is especially appropriate for defects characterized by a
large size and specific positions or morphologies (e.g., fundus or deep SMTs). All of the above clinical
characteristics point to the same tendency, i.e., intraoperative perforation. Thus, it is difficult and time-
consuming to achieve complete closure, highlighting the need for careful selection of cases treated with
P-EPSS-assisted closure.

In the present study, the P-EPSS group showed a significantly higher incidence of intraoperative
perforation and a significantly shorter procedure time in comparison with the C-EPSS group. In this
regard, the approach used to measure the procedure time of the EPSS method requires elucidation in
advance. The time required for the resection procedure should be excluded for fairness, because the
difficulty of endoscopic resection is different. Since the endoscopist had to take more time and effort to
achieve complete closure of transmural defects, most of them would prefer to avoid the possibility of
perforation in manipulations. Unexpectedly, the novel P-EPSS method could solve this problem from a
different perspective by turning passive perforation to active perforation, and thereby providing
sufficient time for preparation of perforation closure. Subtle and sensitive handling of the endoscope is
essential for accomplishing the manipulation in EPSS. Although closure of the defects of transmural GI
lesions revealed clinical effectiveness, this approach was not technically easy. The maneuverability of
the endoscope was poor, especially in portions with big size and specific positions or morphologies.
Further modifications are required to generalize this method in the future.

Regarding adverse events, the present study did not show that P-EPSS reduced the occurrence of
adverse events, although the sample size may have been insufficient to detect differences between
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groups because of the retrospective design. Interestingly, the selection of P-EPSS- or C-EPSS-assisted
closure showed no relationship with the adverse event rate, but defects with incomplete closure and
defect size larger than 3 cm were associated with worse outcomes. Cases of adverse events were
successfully managed by endoscopic treatment and conservative therapy. After the treatment, the
fasting period, duration of hospitalization, and total cost were similar between the two groups. Taken
together, our results suggest that the P-EPSS procedure is an effective and safe method for closing the
defects of difficult targets in endoscopic operations.

Our study had several limitations, including a selection bias caused by the inclusion of more cases of
large defects and intraoperative perforation in the P-EPSS group; this was primarily attributable to the
single-center retrospective design and should be taken into account when interpreting the findings.
However, we could not eliminate selection bias. We tried to overcome these limitations by including
consecutive patients during the study period. Second, all procedures were performed by expert
endoscopists at a high-volume center, limiting the generalizability of the findings. We hope to design a
prospective study with a different cohort to compare the criteria for choosing between P-EPSS or C-
EPSS before the endoscopic manipulation. Nevertheless, despite these limitations, our study is the
largest case series on the topic of EPSS-assisted endoscopic closure and the first report to present a
comparison of P-EPSS and C-EPSS.

CONCLUSION

Our findings revealed that EPSS could achieve secure complete closure of mucosal defect. P-EPSS could
shorten the procedure time and achieve secure complete closure of mucosal defects in clinical practice.
Selection of P-EPSS was based on the defect’s size, location, and the depth of the SMT. Defects with
incomplete closure or size larger than 3 cm were associated with worse outcomes, rather than the
selection of closure type.

ARTICLE HIGHLIGHTS

Research background

Endoscopic purse-string assisted suturing (EPSS) has proven to be an effective and safe technique for
the closure of large mucosal defects. Recently, the endoscopic pre-purse-string suture (P-EPSS)
procedure was invented and was widely used in clinical.

Research motivation
The novel invented P-EPSS should be analysed and compared with the conventional EPSS (C-EPSS)
procedure.

Research objectives
Elucidate the outcomes of EPSS-assisted closure in different clinical situations, and evaluate the efficacy
of P-EPSS.

Research methods

The study included a total of 180 patients who underwent closure assisted by EPSS between July 2014
and June 2020. The P-EPSS (n = 63) and C-EPSS (n = 117) groups were compared and the intergroup
differences in aspects such as the lesion size, location, and morphology, incidence of complete closure,
intraoperative perforation, and delayed adverse events were evaluated.

Research results

Patients with lesion size larger than 3 cm, lesions located at the fundus of stomach, or submucosal
tumors originating from the deep mucosa were more likely to undergo P-EPSS-assisted closure. The P-
EPSS group showed a significantly higher proportion of intraoperative perforation and a much shorter
procedure time. But the incidence of adverse events did not differ significantly between P-EPSS and C-
EPSS groups. Lesions with incomplete closure or size greater than 3 cm showed a statistical tendency to
result in an increase in delayed adverse events.

Research conclusions
EPSS could achieve secure complete closure of mucosal defect. P-EPSS could shorten the procedure and
yield complete closure of mucosal defects.

Research perspectives
To eliminate the selection bias, we would dedicate to design a new cohort prospective study to compare
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the criteria of deciding in advance whether to use P-EPSS or C-EPSS before endoscopic manipulations.
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