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Abstract
BACKGROUND 
Prophylactic enterostomy surgery is a common surgical approach used to reduce 
the risk of anastomotic leakage in patients who have undergone partial intestinal 
resection due to trauma or tumors. However, the traditional interrupted suturing 
technique used in enterostomy closure surgery has several issues, including lon-
ger surgical incisions and higher incision tension, which can increase the risk of 
postoperative complications. To address these issues, scholars have proposed the 
use of a “gunsight suture” technique. This technique involves using a gunsight 
incision instead of a traditional linear incision, leaving a gap in the center for the 
drainage of blood and fluid to reduce the risk of infection. Building on this 
technique, we propose an improved gunsight suture technique. A drainage tube is 
placed at the lowest point of the incision and close the gap in the center of the 
gunsight suture, which theoretically facilitates early postoperative mobility and 
reduces the burden of dressing changes, thereby reducing the risk of posto-
perative complications.

AIM 
To compare the effectiveness of improved gunsight suture technique with 
traditional interrupted suture in closing intestinal stomas.

METHODS 
In this study, a retrospective, single-center case analysis was conducted on 270 
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patients who underwent prophylactic ileostomy closure surgery at the Department of Colorectal Surgery of Qilu 
Hospital from April 2017 to December 2021. The patients were divided into two groups: 135 patients received 
sutures using the improved gunsight method, while the remaining 135 patients were sutured with the traditional 
interrupted suture method. We collected data on a variety of parameters, such as operation time, postoperative 
pain score, body temperature, length of hospital stays, laboratory indicators, incidence of incisional complications, 
number of wound dressing changes, and hospitalization costs. Non-parametric tests and chi-square tests were 
utilized for data analysis.

RESULTS 
There were no statistically significant differences in general patient information between the two groups, including 
the interval between the first surgery and the stoma closure [132 (105, 184) d vs 134 (109, 181) d, P = 0.63], gender 
ratio (0.64 vs 0.69, P = 0.44), age [62 (52, 68) years vs 60 (52, 68) years, P = 0.33], preoperative body mass index (BMI) 
[23.83 (21.60, 25.95) kg/m² vs 23.12 (20.94, 25.06) kg/m², P = 0.17]. The incidence of incision infection in the 
improved gunsight suture group tended to be lower than that in the traditional interrupted suture group [ (n = 
2/135, 1.4%) vs (n = 10/135, 7.4%), P < 0.05], and the postoperative hospital stay in the improved gunsight suture 
group was significantly shorter than that in the traditional interrupted suture group [5 (4, 7) d vs 7 (6, 8) d, P < 
0.05]. Additionally, the surgical cost in the modified gunsight suture group was slightly lower than that in the 
traditional suture group [4840 (4330, 5138) yuan vs 4980 (4726, 5221) yuan, P > 0.05], but there was no significant 
difference in the total hospitalization cost between the two groups.

CONCLUSION 
In stoma closure surgery, the improved gunsight technique can reduce the incision infection rate, shorten the 
postoperative hospital stay, reduce wound tension, and provide better wound cosmetic effects compared to 
traditional interrupted suture.

Key Words: Enterostomy; Abdominal wound closure technique; Suture techniques; Surgical wound infection; Hospital costs; 
Hospital stay

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

Core Tip: Based on the gunsight technique, we proposed an improved gunsight closure method for enterostomy surgery in 
this study. This closure method can reduce the incision tension, lower the risk of incision infection, decrease the length of 
hospital stay, and reduce hospitalization costs. Additionally, it requires less postoperative wound care and provides a better 
cosmetic outcome.

Citation: Chen C, Zhang X, Cheng ZQ, Zhang BB, Li X, Wang KX, Dai Y, Wang YL. Comparison of modified gunsight suture 
technique and traditional interrupted suture in enterostomy closure. World J Gastroenterol 2023; 29(29): 4571-4579
URL: https://www.wjgnet.com/1007-9327/full/v29/i29/4571.htm
DOI: https://dx.doi.org/10.3748/wjg.v29.i29.4571

INTRODUCTION
Patients with colon cancer, inflammatory bowel disease, or intestinal trauma may require partial bowel resection. 
However, a simple one-stage surgery may result in complications such as anastomotic leakage, significantly affecting 
patient health and increasing the economic burden. To reduce this risk, a prophylactic intestinal stoma is often performed 
in patients at high risk for anastomotic leakage during routine surgery[1,2]. After 2-3 mo, the patient’s condition was 
evaluated and a second-stage anastomosis was performed to restore gastrointestinal continuity[3]. Although prophylactic 
intestinal stoma can reduce complications such as anastomotic leakage[4], second-stage anastomotic surgery also has its 
own risks, including incision infection, intestinal obstruction, and incisional hernia[5-8]. Unlike Class II incisions in other 
gastrointestinal surgeries, the skin around the colostomy site is continuously exposed to feces, classifying it as a Class III 
incision. Incision infections are particularly common, with an incidence of up to 41% reported[9]. Due to factors, such as 
contamination of the intestinal contents, preventing incision infections may be challenging.

According to guidelines published by different countries, surgical site infection increases hospital stay and the risk of 
death by 2-11 times[10-13]. To address this issue, researchers have proposed improved surgical methods, such as placing 
drainage tubes at the incision site, selecting special suture materials, and modifying the suture technique[14-19]. Some 
special antimicrobial suture materials and techniques are highly regarded; however, there is currently no recognized 
surgical procedure to reduce the incidence of incision infections. Studies have shown that compared with traditional 
interrupted sutures, the purse-string suture technique can effectively drain subcutaneous fluid and significantly reduce 
the incidence of incision infections. However, owing to the high tension at the center of the incision[20-22], the healing 
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process of the abdominal incision after closure may take up to 3 wk.
In 2010, Lim et al[23] proposed a suture technique called “gunsight suture” that can reduce tension at the incision site 

and leave a smaller drainage gap at the center of the incision. This technique can effectively drain subcutaneous blood 
and fluid, reduce infection rate, and provide good cosmetic results with minimal scarring[20,24,25]. However, it is 
difficult to drain all the subcutaneous blood and fluid by placing a drainage tube or strip at an angle in the central gap. In 
addition, the vertical placement of the drainage tube significantly affects the postoperative activity range, and frequent 
dressing changes are required owing to leakage at the center of the incision, which can cause serious psychological and 
economic burdens on patients. Moreover, fixing the drainage tube in the central gap of the gunsight suture incision is 
challenging; therefore, drainage strips are often used, resulting in a shorter drainage time and a slightly inferior drainage 
effect.

Therefore, in our hospital, we reserve a smaller gap (approximately 0.2 cm) at the center and place a drainage tube 
through the entire subcutaneous gap in a small incision next to the incision. The catheter was left in place for approx-
imately 14 d and removed after the incision healed (Figure 1). This design effectively drained the subcutaneous fluid and 
reduced the local tension at the incision site (Figure 1C). Theoretically, it can reduce the incidence of incision infection, 
shorten the postoperative hospital stay, provide better cosmetic results, and reduce hospitalization costs. To verify the 
significance of the improved gunsight suture method in clinical practice, data were collected from 270 patients who 
underwent ileostomy closure surgery between April 2017 and December 2022. Our findings are reported below.

MATERIALS AND METHODS
Study design
This retrospective case-control study was conducted between April 2017 and December 2022 to evaluate the effectiveness 
of a modified surgical technique for ileostomy closure and lateral ileal anastomosis. This study was approved by the 
Ethics Committee of Qilu Hospital, Shandong University (Approval No: KYLL-2020-120).

Participants
A total of 270 patients who underwent ileostomy closure and ileo-ileal lateral anastomosis surgery at the Department of 
Colorectal Surgery at Qilu Hospital were included in this study.

Inclusion criteria: Age > 18 years, patients who underwent ileostomy closure and ileo-ileal lateral anastomosis surgery, 
no stenosis of the intestinal lumen near the stoma on preoperative colonoscopy, and no concomitant colitis.

Exclusion criteria: Patients who required hernia repair due to concomitant incisional hernia, patients with mental 
dysfunction, and patients with other tumors, serious illnesses, or severe abdominal adhesions.

Preoperative preparation
The day before surgery, the patient underwent mechanical bowel preparation with polyethylene glycol and rectal 
cleansing enema. This procedure improved the patient’s general condition, eliminated distant obstruction, and controlled 
the inflammation around the stoma. Prophylactic antibiotics were administered 30 min before surgery to prevent 
infection.

Surgical procedure
After the patients were fully anesthetized, they were placed in the supine position. First, a 2-0 silk suture was used to 
close the ileostomy and prevent intestinal contents from spilling out during the reduction process. After re-disinfecting, 
an appropriate stoma incision was made using the suturing method. The tissues surrounding the stoma were separated 
layer by layer to avoid damage to the intestinal wall. The freed intestine was then separated in all directions, and the 
direction with less adhesion was chosen to cut open the peritoneum and enter the abdominal cavity where the adhesions 
were loosened. The two ends of the freed intestinal tube were pulled out of the abdominal wall by > 5 cm, and a linear 
cutting closure device was used to perform a side-to-side anastomosis of the proximal and distal ends of the ileum to 
restore intestinal continuity. The 4-0 absorbable suture (Vycrl, Ethicon) was used to intermittently suture and reinforce 
the ileal muscularis layers. The bowel is returned to the abdominal cavity without placement of an abdominal drainage 
tube. Subsequently, a continuous suture is performed using 2-0 absorbable antibacterial sutures (VCP-603) to close the 
peritoneum and rectal sheath, leaving a subcutaneous drainage tube in place. The appropriate skin closure method is 
chosen based on the group.

Simple interrupted suture group (A, B): No or only minimal trimming is required at the site of repositioning. A 2-0 
suture is used for full-thickness vertical mattress suturing, with a needle margin of 1 cm, a stitch spacing of 2 cm, and 
avoiding residual ineffective cavities. Reinforcement sutures can be placed between every two stitches, with a needle 
margin of 0.5 cm. This approach can better support skin closure and reduce tension on the surgical incision. After 
disinfection, sterile auxiliary materials are used for compression and bandaging.

Modified gunsight suture group (C, D): The incision was marked at the 3, 6, 9, and 12 o’clock positions, and the skin 
tissue between the marked points was triangularly excised to form a gunsight incision. A 2-0 silk suture was used to 
suture the subcutaneous tissue at the four marked points, and the skin was tightened and knotted after closure. The 
central part of the incision was brought together as closely as possible without leaving or leaving a gap of approximately 
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Figure 1 Surgical stitching result diagram. A: Photo of incision closed with traditional interrupted suture; B: Postoperative photo of incision healing after 
traditional interrupted suture; C: Photo of incision closed with improved gunsight suture; D: Postoperative photo of incision healing after improved gunsight suture.

0.2 cm. Finally, a 2-0 silk suture was used to suture the midpoints of the four edges of the gunsight incision to complete 
the reinforcement. After disinfection, sterile auxiliary materials were applied for compression and bandaging.

Observation indicators
The patients’ baseline data included age, sex, surgery time, postoperative pain score, postoperative temperature changes, 
hospitalization time, postoperative laboratory indicators, incision infection rate, and hospitalization costs. The 
temperature was recorded for 3 d after surgery. The Numeric Rating Scale (NRS) was used to assess the pain scores.

Statistical analysis
Data analysis was performed using the SPSS 26 statistical software. Normally distributed metric data were expressed as 
mean ± SD and intergroup comparisons were performed using independent sample t-tests. Non-normally distributed 
quantitative data were expressed as median (interquartile range) [M (IQR)], and intergroup comparisons were performed 
using the Mann-Whitney U test. Categorical variables were expressed as frequencies, and intergroup comparisons were 
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performed using Chi-squared test or Fisher’s exact test. Statistical significance was set at P < 0.05.

RESULTS
The study included 270 patients who underwent stoma closure surgery at Qilu Hospital. All the patients completed the 
procedure without anastomotic leakage. Among them, 135 patients received modified Gunsight sutures, and 135 received 
traditional simple interrupted sutures. Statistical comparisons showed no significant differences in sex ratio, age, 
preoperative BMI, or the proportion of patients with diabetes between the two groups (Table 1).

Laboratory indicators included the systemic immune inflammation index (SII), red blood cell count, and hemoglobin 
levels. The SII was calculated as the platelet count multiplied by the ratio of neutrophils to lymphocytes and was used as 
a simple and effective evaluation index to assess the immune and inflammatory status and prognosis of patients before 
and after colorectal surgery. Previous studies have shown that the SII is an independent risk factor for the prognosis of 
colorectal cancer patients. There were no statistically significant differences in the laboratory indicators between the two 
groups[26-28].

According to the comparison of the main observation indicators (Table 2), the incidence of surgical site infection (SSI) 
in the modified gunsight suture group was lower than that in the traditional simple interrupted suture group [ (n = 2/
135, 1.4%) vs (n = 10/135, 7.4%), P < 0.05], and the length of hospital stay and the number of dressing changes were also 
significantly better than those in the traditional simple interrupted suture group. However, there were no significant 
differences in the postoperative body temperature, pain score, or postoperative first bowel gas passage time between the 
two groups (P > 0.05). In addition, we compared the surgical and hospitalization costs between the two groups and found 
that the surgical cost in the modified Gunsight suture group was slightly lower than that in the traditional suture group 
[4840 (4330, 5138) yuan vs 4980 (4726, 5221) yuan, P > 0.05], but there was no significant difference in the total hospital-
ization cost between the two groups. Furthermore, scar formation after incision healing was significantly lower in the 
modified Gunsight suture group than in the control group (Figure 1B and D).

DISCUSSION
During stoma closure surgery in patients who undergo preventive ostomy, there is a high incidence of incisional 
infections due to environmental contamination, subcutaneous fluid accumulation, and other reasons, with reported rates 
ranging from 3% to 41%[29]. This delay in wound healing can severely affect patients’ quality of life. To reduce the risk of 
postoperative incisional infections, many clinicians have proposed improvements in the suture method of the incision
[20], among which the modified Gunsight suture technique has shown promise.

Reid et al[30] conducted a randomized controlled clinical trial involving 61 patients to compare postoperative complic-
ations of the purse-string suture technique with those of the traditional simple interrupted suture technique. They found 
that purse-string sutures had fewer surgical site infections than conventional sutures, with two out of 30 patients experi-
encing infections compared to 12 out of 31 patients in the conventional suture group[30]. In a multicenter prospective 
study by Han et al[20], the effectiveness of the gunsight and purse-string suture techniques in closing skin incisions was 
compared. This study found that the gunsight suture technique has a lower incision infection rate, similar to that of the 
purse-string suture technique. Additionally, patients in the Gunsight suture group had shorter incision healing times and 
higher patient satisfaction[20]. In a case-review study of 233 patients, Li et al[31] compared the clinical characteristics 
between patients with traditional simple interrupted sutures and those with gunsight sutures. The incidence of surgical 
site infections was significantly lower in the Gunsight suture group than in the traditional simple interrupted suture 
group. Gunsight sutures were identified as an independent protective risk factor for surgical site infections, with a 
dominance ratio of 0.212 and a P value of 0.048.

This study showed that our modified Gunsight suture technique is associated with a lower incidence of surgical site 
infection when compared with the traditional simple interrupted suture technique. Specifically, 10 patients in the 
traditional simple interrupted suture group experienced postoperative incisional infections, with three of these patients 
requiring a second surgical intervention and wound resuturing after failed conservative treatment. In contrast, only two 
patients in the modified gunsight suture group developed postoperative incisional infections, which resolved after 
conservative treatment. These findings provide evidence supporting the effectiveness of the modified Gunsight suture 
technique in reducing the risk of incisional infection.

In addition to the reduced incidence of SSI, patients in the modified Gunsight suture group also experienced shorter 
postoperative hospitalization days than those in the simple interrupted suture group. This difference in hospitalization 
time may be due to an increased risk of incision infection and the need for more frequent and longer wound care, such as 
wet alcohol dressing, in the simple interrupted suture group.

Furthermore, the surgical costs for patients in the gunsight suture group were slightly lower than those in the 
traditional suture group, and there was no significant difference in total hospitalization costs between the two groups. 
Furthermore, there were no significant differences between the two groups in terms of postoperative pain scores, exhaust 
time, and related laboratory indicators. Postoperative pain scores were evaluated using the NRS, with most patients 
scoring between 1 and 3 indicating mild pain. This may explain the lack of significant differences between the two 
groups. Additionally, the postoperative exhaust time and laboratory test results were not significantly associated with 
wound closure.
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Table 1 General information

Group Gunsight suture Traditional suture Statistical quantity P value

Case number 135 135 - -

Male (%) 86 (63.7) 92 (68.1) χ2 = 0.59 0.440

Age in yr (IQR) 62 (52, 68) 60 (52, 68) Z = -0.97 0.332

BMI (IQR) 23.83 (21.60, 25.95) 23.12 (20.94, 25.06) Z = -1.377 0.169

DM (%) 17 (12.6) 23 (17.0) χ2 = 1.06 0.300

Length of time between two 
surgeries, d (IQR)

132 (105, 184) 134 (109, 181) Z = -0.489 0.625

BMI: Body mass index [a commonly used index to assess the relationship between weight and height, usually expressed in units of kilograms per square 
meter (kg/m²)]; DM: Diabetes mellitus (a chronic metabolic disease characterized by prolonged high blood sugar levels); IQR: Interquartile range [a 
statistical measure used to describe the spread of a dataset, it represents the span of the middle 50% of the data and is calculated as the difference between 
the first quartile (Q1) and the third quartile (Q3)].

Table 2 Patient observation indicators

Group Gunsight suture 
(IQR)

Traditional suture 
(IQR) Statistical quantity P value

SII (postoperative/preoperative) 3.24 (2.16, 4.78) 3.14 (2.10, 5.47) Z = -0.592 0.554

Red blood cell (postoperative/preoperative) 0.90 (0.84, 0.95) 0.91 (0.87, 9.96) Z = -1.445 0.148

Haemoglobin (postoperative/postoperative) 0.91 (0.85, 0.97) 0.92 (0.88, 0.96) Z = -1.231 0.218

SSI (%) 2 (1.4) 10 (7.4) χ2 = -5.580 0.018

Postoperative intestinal exhaust time (d) 3 (2, 3) 3 (2, 3) Z = -1.171 0.242

Total cost of hospitalization (Yuan) 33569 (30545, 36757) 32782 (29134, 36199) Z = -1.199 0.230

Cost of surgery (Yuan) 4840 (4330, 5138) 4980 (4726, 5221) Z = -2.745 0.006

Number of dressing changes for surgical incision 2 (1, 3) 4 (3, 6) Z = -2.460 < 0.001

Operation time 80 (70, 90) 80 (70, 85) Z = -1.210 0.220

DAY1 3 (3, 3) 3 (3, 3) Z = -1.145 0.252

DAY2 2 (2, 2) 2 (2, 2) Z = -0.044 0.965

Early postoperative pain score 
(NRS)

DAY3 2.0 (1.5, 2.0) 1.5 (1.5, 2.0) Z = -0.603 0.547

DAY1 36.7 (36.4, 36.9) 36.7 (36.4, 36.9) Z = -0.476 0.634

DAY2 37.4 (37.1, 37.9) 37.6 (37.1, 38.1) Z = -1.769 0.077

DAY3 37.1 (36.9, 37.4) 37.20 (36.85, 37.50) Z = -1.385 0.166

Early postoperative body 
temperature (°C)

DAY4 36.9 (36.7, 37.1) 36.9 (36.7, 37.3) Z = -1.315 0.189

Postoperative hospital stay (d) 5 (4, 7) 7 (6, 8) Z = -5.181 < 0.001

SII: Systemic immune inflammation index (a composite index based on peripheral blood neutrophil, lymphocyte, and platelet counts, used to reflect the 
systemic inflammatory response in patients with various diseases); SSI: Surgical site infection (an infection that occurs after surgery in the part of the body 
where the surgery took place); Postoperative Pain Score (NRS): Numeric Rating Scale (a commonly used tool to assess the intensity of postoperative pain. It 
consists of a scale from 0 to 10, where 0 represents no pain and 10 represents the worst possible pain).

CONCLUSION
The modified Gunsight suture technique is an effective method for reducing the risk of surgical site infection and 
shortening postoperative hospitalization. Although this technique may require additional surgical steps, the reduced 
incidence of SSI and lower surgical costs make it a viable option for wound closure. Further research is needed to 
investigate the potential benefits of this technique in larger patient populations and evaluate its long-term effectiveness.
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ARTICLE HIGHLIGHTS
Research background
In the traditional intestinal stoma closure surgery, the interrupted suturing technique used has some issues, such as 
longer incisions and higher tension on the incision, which may increase the risk of postoperative complications. To 
address these concerns, scholars have proposed the use of the “gunsight suture” technique. This method involves using a 
gun-shaped incision instead of the conventional linear incision, leaving a gap in the center for drainage of blood and 
fluids to reduce the risk of infection. Building on this, we have proposed an improved gunsight suture technique.

Research motivation
Motivated by the need to enhance patient outcomes, this study focuses on developing an improved prophylactic stoma 
reversal abdominal closure suturing technique. Our goal is to reduce incision infection rates and alleviate patient burden, 
improving a key issue in stoma closure methods. We strive to contribute to the advancement of surgical research and 
help shape safer and more effective surgical practices in the future.

Research objectives
To compare the outcomes of the improved gunsight suture technique with traditional interrupted suture techniques in 
enterostomy closure. The objective is to minimize complications and related burdens following prophylactic ileostomy 
closure.

Research methods
This study analyzed 270 patients who underwent prophylactic ileostomy closure surgery at Qilu Hospital from April 
2017 to December 2021. The patients were divided into two groups, one group received sutures using the improved 
gunsight method while the other group was sutured with the traditional interrupted suture method, and data on various 
parameters such as operation time, postoperative pain score, and hospitalization costs were collected. Non-parametric 
tests and chi-square tests were used for data analysis.

Research results
This retrospective study compared two suture methods for prophylactic ileostomy closure surgery in 270 patients. The 
modified gunsight suture group had better outcomes, including lower incidence of surgical site infections, shorter 
hospital stays, and fewer dressing changes than the traditional simple interrupted suture group. Laboratory parameters, 
postoperative temperature, pain scores, and time to first bowel gas passage did not differ significantly. The modified 
gunsight suture group had slightly lower surgical costs and significantly lower scar formation after incision healing.

Research conclusions
The modified Gunsight suture technique reduces the risk of surgical site infection and shortens postoperative hospital-
ization. Despite requiring additional surgical steps, the technique lowers surgical costs and is a viable option for wound 
closure.

Research perspectives
Despite the study’s retrospective design and challenges in obtaining accurate data on bowel obstruction incidence and 
long-term complications like incisional hernias, it provides valuable insights. However, the single-center data source may 
introduce bias during data collection and analysis. Further research on larger patient populations is needed to evaluate 
the technique’s long-term effectiveness and potential benefits.
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