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Duet laparoscopic repair with knotless barbed sutures for 
treatment of perforated peptic ulcer: reality in general surgery 
with lacking of manpower

Dong-Wook Kim#, Sanghyun Song#, Ye Seob Jee

Department of Surgery, Dankook University College of Medicine, Chungnam, Republic of Korea

Contributions: (I) Conception and design: YS Jee; (II) Administrative support: YS Jee, S Song; (III) Provision of study materials or patients: DW Kim; 

(IV) Collection and assembly of data: S Song, DW Kim; (V) Data analysis and interpretation: DW Kim; (VI) Manuscript writing: All authors; (VII) 

Final approval of manuscript: All authors.
#These authors contributed equally to this study.

Correspondence to: Ye Seob Jee, MD, PhD. Department of Surgery, Dankook University College of Medicine, 201 Manghyangro, Dongnam-gu, 

Cheonan, 31116, Republic of Korea. Email: ysjee@dkuh.co.kr.

Background: Perforated peptic ulcer (PPU) is a fatal complication of peptic ulcer disease, which requires 
emergency surgery. Laparoscopic repair is the widely accepted and effective method for the treatment of 
PPU. The aim of this study was to evaluate the safety and efficacy of duet laparoscopic repair of PPU with 
knotless barbed sutures.
Methods: From January 2013 to May 2019, 40 patients with PPU underwent laparoscopic primary repair 
and omentopexy at the Dankook University Hospital. The operative outcomes and complications of patients 
undergoing surgery using continuous suturing with absorbable knotless barbed sutures (group A, n=15) were 
compared with those undergoing surgery with conventional interrupted sutures (group B, n=25).
Results: The mean operative time was significantly shorter in group A than group B (84.4±39.8 vs. 
104.2±49.4 min, P<0.001). There were no differences in other operative outcomes or postoperative 
complications (group A vs. group B, 20.0% vs. 24.0%, respectively; P=0.249) between the two groups. The 
mean operation time spent for laparoscopic sutures and omentopexy was 22.7 minutes.
Conclusions: The findings of the current study, albeit performed retrospectively at a single institution, 
suggested that duet laparoscopic repair of PPU with knotless barbed sutures might be considered as an 
alternative option, especially in hospitals lacking manpower.
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Introduction

Perforated peptic ulcer (PPU) is a fatal complication of 
peptic ulcer disease, affecting 2–10% of patients, which 
requires emergency surgery (1). Although the incidence 
of peptic ulcer disease has been decreasing in recent 
decades due to eradication therapy for Helicobacter pylori 
and improvements in pharmacological therapies including 
H2 blockers and proton pump inhibitors, the incidence 
of PPU has largely remained unchanged (2,3). PPU is the 

most important contributor to inpatient mortality in peptic 
ulcer disease due to accompanying peritonitis (4,5). Surgery, 
which remains the standard of care for patients with PPU, 
has been simplified by primary repair of the perforation site 
and placement of a free omental patch (6,7).

In gastroenterology, laparoscopic surgery has gained 
rapid and wide acceptance for the treatment of gastric 
cancer (8,9). Recent studies demonstrated that advanced 
laparoscopic surgical approaches, such as reduced-port and 
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single-port surgeries, improved morbidity and mortality, 
reflecting their feasibility and safety (10-12). Although 
the advances in these techniques are due to the constant 
efforts of surgeons, the impact of developments in surgical 
instruments cannot be overlooked. One of the factors 
associated with improved outcomes with laparoscopic 
surgery is the knotless barbed suture, which features a 
needle fixed in one arm and a loop placed on the other 
side of the arm (13). At our institution, the knotless barbed 
suture has been utilized for surgical intervention in patients 
with PPU since 2017. In this study, we evaluated the safety 
and efficacy of duet laparoscopic repair of PPU using 
knotless barbed sutures.

We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-3496).

Methods

Patients and data

A retrospective review was carried out between January 
2013 and May 2019 to analyze the medical records of 
patients with PPU who underwent laparoscopic primary 
repair and omentopexy at the Dankook University 
Hospital. All patients were admitted to the emergency 
room with sudden onset of severe abdominal pain, and 
computed tomography scan confirmed the presence of 
pneumoperitoneum along the periduodenal area and 
evidence of peritonitis. Intravenous hydration and broad-
spectrum antibiotics were administered before surgery, 
and a nasogastric tube and Foley catheter were routinely 
inserted for drainage and monitoring.

Patients were classified into two groups according to the 
suture technique and material. The patients who underwent 

laparoscopic repair with continuous suture technique using 
knotless absorbable barbed sutures (3-0 V-Loc™; Covidien, 
Mansfield, MA, USA) comprised group A, whereas those 
who underwent the repair with interrupted simple sutures 
using absorbable braided sutures (3-0 Vicryl™; Ethicon, 
Cornelia, GA, USA) comprised group B. Duet surgery 
was performed in patients in group A without a first 
assistant, whereas conventional four- or five-port surgery 
was performed in patients in group B. In this study, patient 
demographics and surgical results as well as postoperative 
morbidity and mortality were compared between groups A 
and B. The institutional review board (IRB) of the Dankook 
University Hospital approved the protocol (IRB number; 
201811021), and written informed consent was waived 
by the IRB. This study was performed according to the 
Helsinki Declaration (as revised in 2013).

Operative procedures in group A

To perform laparoscopy, two operator ports (5 and 12 mm) 
were inserted in the patient’s right side, with one additional 
umbilical port (10 mm). The liver was retracted outside 
the abdominal cavity using needle nylon sutures when the 
field of view was narrow. After identifying the perforation 
site, debridement of adjuvant tissues and biopsy of the ulcer 
margin were performed in feasible situations, to confirm 
potential malignancy. Laparoscopic repair was performed 
using continuous suture technique with knotless absorbable 
barbed sutures (Figure 1). Omentopexy was performed 
sequentially with the retained suture material. After irrigation 
of the peritoneal cavity, two closed suction drains were 
inserted along the pelvic cavity and right subhepatic space. 
Postoperative management and follow-up did not deviate 
significantly from those reported in other studies (14,15).

A B

Figure 1 Photograph of operative procedures. (A) Detection of the ulcer perforation site. (B) Continuous suture using knotless absorbable 
barbed suture.
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Statistical analysis

Categorical data were assessed using the χ2 test or Fisher’s 
exact test. In addition, Student’s t-test or the Mann-
Whitney U test was used to assess continuous variables. A 
P<0.05 was considered statistically significant. All statistical 
analyses were performed using the SPSS software package 
for Windows, version 22.0 (IBM, Chicago, IL, USA).

Results

In total, 40 patients (group A; n=15, group B; n=25) were 

included in this study. The baseline characteristics of the 
participants are summarized in Table 1. In both groups, 
perforation was more frequently due to duodenal ulcer than 
gastric ulcer (group A; 73.3% vs. 26.7%, group B; 76.0% 
vs. 24.0%). There were no significant differences in patient 
demographics between the two groups.

Table 2 shows the surgical results of laparoscopic primary 
repair and omentopexy. The mean operative time for group 
A was significantly shorter than that for group B (84.4±39.8 
vs. 104.2±49.4 min, P<0.001). The mean postoperative 
stay was similar in both groups (8.5±6.4 vs. 8.7±5.2 day). 
Moreover, size of perforation site, days of drainage, day of 
diet resumption were not significantly different between the 
two groups.

The surgical morbidity rate (20.0% vs. 24.0%, P=0.249) 
was not different between groups A and B. Although 
intraabdominal complications occurred in both groups (2 
and 5 events in groups A and B, respectively), all events were 
managed with conservative treatment without reoperation. 
Neither late complications nor mortality occurred in either 
group (Table 3).

Finally, we performed a video review in eight patients in 
group A to analyze detailed operation time (Figure 2). The 
mean operation time spent for laparoscopic sutures and 
omentopexy was 22.7 minutes.

Discussion

Minimally invasive surgical approaches in abdominal 

Table 1 Patients demographics and baseline characteristics (n=40) 

Characteristic Group A† (n=15) Group B‡ (n=25) P value

Age (year) 58.4±11.2 56.4±13.5 0.888

Gender 0.792

Male 11 (73.3%) 20 (80.0%)

Female 4 (26.7%) 5 (20.0%)

BMI (kg/m2) 22.7±3.1 23.1±4.1 0.548

ASA score

2 12 (80.0%) 21 (84.0%) 0.593

≥3 3 (20.0%) 4 (16.0%)

Perforation site 0.424

Duodenum 11 (73.3%) 19 (76.0%)

Stomach antrum 4 (26.7%) 6 (24.0%)
†, continuous suture technique using knotless absorbable 
barbed sutures; ‡, interrupted simple sutures using absorbable 
braided sutures. BMI, body mass index; ASA, American Society 
of Anesthesiologists.

Table 2 Surgical results 

Variable
Group A† 

(n=15)
Group B‡ 

(n=25)
P value

Operative time (min) 84.4±39.8 104.2±49.4 <0.001

Size of perforation site (cm) 1.2±0.7 1.1±0.6 0.386

Postoperative stay (day) 8.5±6.4 8.7±5.2 0.748

Days of drainage (day) 4.5±2.4 4.7±3.1 0.421

Day of diet resumption (day) 3.3±1.5 3.5±1.4 0.241
†, continuous suture technique using knotless absorbable 
barbed sutures; ‡, interrupted simple sutures using absorbable 
braided sutures.

Table 3 Postoperative morbidity and mortality

Variable
Group A† 

(n=15)
Group B‡ 

(n=25)
P value

Postoperative complications 3 (20.0%) 6 (24.0%) 0.249

Intraabdominal complications

Fluid collection/abscess 1 (6.7%) 2 (8.0%)

Stricture 0 0

Leakage 0 1 (4.0%)

Intestinal obstruction/ileus 1 (6.7%) 2 (8.0%)

Wound complications 1 (6.7%) 2 (8.0%)

Medical complications 2 (13.3%) 3 (12.0%)

Mortality 0 0
†, continuous suture technique using knotless absorbable 
barbed sutures; ‡, interrupted simple sutures using absorbable 
braided sutures.
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surgery have been gradually replacing conventional open 
surgery. Laparoscopic surgery, a representative minimally 
invasive surgery, has become a standard approach in several 
elective operations (16,17). In abdominal emergencies, 
moreover, laparoscopic surgery was shown to be associated 
with favorable feasibility and safety (18,19) and was used 
for the treatment of PPU. In fact, PPU is an ideal situation 
to utilize a laparoscopic approach because of its simplicity. 
Laparoscopy allows easy identification of the perforation 
site, primary repair, and peritoneal lavage, comparable to 
open surgery. Although prospective randomized controlled 
trials are not possible due to the nature of emergency 
surgery, several retrospective studies found that there were 
no significant differences in outcomes between laparoscopic 
and open approaches for PPU (1,5,20). Thus, in current 
practice, laparoscopic primary repair and omentopexy are 
considered as standard treatment for PPU.

Reduced-port laparoscopic surgery has recently 
become an attractive option for abdominal surgeries due 
to economical and cosmetic advantages (12,21). Among 
the several underlying reasons for the appeal of this 
approach in surgery, the main factor is that technical skills 
of surgeons can be advanced through video review systems 
and programs available for practicing the techniques. 
Popularization of three-dimensional scopes, development of 
automatic linear staplers, and new suture materials are other 
important factors. Therefore, increasingly popular reduced-
port surgery is often preferred for the benefit of the patient 
and the surgeon’s sense of accomplishment. Conversely, this 
approach is inevitable in certain situations due to the lack of 
manpower.

The main cause underlying the lack of manpower is 
the decrease in the number of surgical residents in general 
surgery programs. During the last decade, candidates 
comprised less than 70% of the quota for general surgery. 
In Korea, except for certain high-volume centers in 
metropolitan areas, majority of the hospitals have difficulties 
in procuring surgical residents, which can be explained 
by several reasons. First, young physicians avoid selecting 
specialties which are expected to lead to poor quality of life 
during their residency period and opt for specialties that 
are relatively comfortable and profitable. Unfortunately, 
surgery as a specialty is physically and mentally challenging 
due to the intense hard work required. Second, legal issues 
are also associated with the lack of manpower. Korea limited 
the working hours of residents to no more than 80 hours 
per week in December 2017 (22). Moreover, The Korean 
Surgical Society announced that the duration of resident 
training was shortened from four to three years, which was 
implemented for the first-year residents in 2019. These 
systemic changes are accelerating the lack of manpower, 
especially at hospitals in the province.

How can we treat the emergency patients in such 
circumstances? As the position of junior surgeon, we 
hypothesized that PPU, one of the most common causes for 
abdominal surgical emergencies, could be performed safely 
without a first assistant using reduced-arm duet laparoscopic 
surgery including only one operator and a scopist. We 
found that duet laparoscopic repair might be considered 
as an option for the treatment of PPU. Importantly, there 
were no differences in operative outcomes or postoperative 
complications between the two groups; furthermore, the 
mean operative time was significantly shorter in group A 
than in group B. Altogether, these findings indicated that 
duet laparoscopic repair was a feasible procedure that was 
comparable to conventional laparoscopic repair of PPU.

Among the many factors that enabled duet surgery for 
PPU repair, the most important is the development of new 
suture materials. Recently, knotless barbed sutures have 
been widely accepted in various operation fields. Although 
knotless barbed sutures have some disadvantages such 
as high price, impossibility of reverting the suture, and 
safety issues (23,24), this material has been successfully 
introduced to general surgery. For laparoscopic bowel 
suturing, reports of clinical experience have demonstrated 
consistent decreases in procedure time and comparable 
complication rates compared to conventional methods 
(25,26). Knotless barbed sutures have evenly spaced barbs 
throughout the strand, which provides even distribution 
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Figure 2 The timeline of duet laparoscopic repair of perforated 
peptic ulcer based on the video review of eight patients in group 
A. (A) Abdominal approach and identification of the perforation 
site (25.9 min), (B) primary repair and omentopexy (22.7 min), (C) 
irrigation, drainage, and wound closure (37.8 min).
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of tension along the sutured line. This evenly distributed 
tension can provide good blood supply to the anastomosis 
site. Additionally, the welded loop design anchors the 
device at the beginning of the incision line, eliminating the 
need to tie a knot (13). Surgeons can perform laparoscopic 
suture alone without much strain using knotless barbed 
sutures, which can improve sutures in laparoscopy and save 
time because of easy utilization. In the present study, the 
duration of laparoscopic suture was shorter compared with 
other procedures (Figure 2). Kim et al. (14) also reported 
that the time taken to apply sutures for PPU repair was 
significantly shorter when using knotless absorbable barbed 
sutures compared with conventional interrupted sutures.

The development of other surgical techniques and 
instruments contributed the feasibility of duet laparoscopic 
surgery for the treatment of patients with PPU. However, 
our findings do not imply that duet laparoscopic surgery 
should be the standard procedure as a superior alternative 
to conventional laparoscopic repair. Instead, we propose 
this approach as an alternative approach in cases of 
insufficient manpower, as safety and accuracy should be the 
primary goals of surgery, which are especially important 
for abdominal emergencies with high risk of mortality. It 
is later problems such as pain control and size of wound. 
Performing surgery with assistants and a secured view is 
better. The goal of the current study was not to evaluate 
duet surgery as a replacement but to assess its utility as an 
alternative for the care of emergency patients in hospitals 
suffering from lack of manpower.

The current study has several l imitations. This 
retrospective study might have been biased due to 
unrecognized factors, the main of which is variations in the 
operators, assistants, and surgical instruments among the 
surgeries. For patients in group B, surgeries were performed 
by seven surgeons who were subspecialized in certain 
surgical fields including breast, colorectal, hepatobiliary, 
gastrointestinal, and pediatric surgery. However, two 
surgeons who specialized in gastrointestinal surgery 
performed all of the operations on patients in group A, 
which could have affected the significantly shorter operation 
time. Moreover, three-dimensional scope was used to 
significantly reduce the operation time for half of the 
patients (6/12) in group A. As the surgeries were emergent, 
the same scopist was not available for all operations. A 
second limitation was the lack of video recordings for 
patients in group B, that prevented the comparison of the 
laparoscopic suture times between groups A and B. Video 
recording of emergency surgeries for PPU repair is a real 

difficulty, especially for surgeons from other specialties. 
Finally, the present study had a limited sample size to 
support the conclusions. Further, well-designed studies 
are necessary to confirm the validity of duet laparoscopic 
surgery for the treatment of patients with PPU.

Adapting and improving a new surgical technique is 
important for both surgeons and patients. These efforts 
should be continued, albeit always based on scientific 
rationale with safety of the patient as the most important 
factor during surgery. The findings of the current study, 
albeit performed retrospectively at a single institution, 
suggested that duet laparoscopic repair of PPU with 
knotless barbed sutures might be considered as an 
alternative option, especially in hospitals lacking manpower.
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