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회장루 복원술에 있어 봉합 방법에 의한 비교분석
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Comparison between Wound Closure Methods in the Reversal of Diverting Ileostomy
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Background/Aims: The objective of this study was to determine the more appropriate wound-closure method by comparing the effec-
tiveness of two methods in a group of patients who underwent ileostomy repair.
Methods: The study conducted after obtaining the approval of the Institutional Review Board (IRB) included 58 patients ≥19 years 
of age who underwent ileostomy at the Department of Surgery at the Presbyterian Medical Center. This was a retrospective, single-cen-
ter trial. Patients who underwent ileostomy closure between January 2011 and September 2017 were assigned to the primary 
wound-closure (PC, n=25) group and the purse-string wound-closure (PSC, n=33) group. Post-repair complications, such as wound 
infection, delayed healing, and patient satisfaction related to wound management, were investigated and compared according to 
the wound-closure method. 
Results: The PSC group had a significantly lower surgical site infection rate than the PC group (0% vs. 44%, p<0.001). The wound-healing 
period was also significantly different between the PC and PSC groups (mean 27.18 days vs. 20.96 days, p=0.023). However, the 
postoperative wound-healing delay of >30 days was not significantly different (39% vs. 20%, p=0.114). In addition, there were no 
significant differences in the response to questionnaires on patient satisfaction between the two groups. 
Conclusions: PSC has a lower surgical site infection rate and the wound-healing delay was not very different from that of PC. Therefore, 
if patients are at risk of wound infection, such as in severe wound contamination, long operating time, and immunocompromised 
conditions, we should consider PSC as a wound closure method of choice. (Korean J Gastroenterol 2022;79:109-117)
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INTRODUCTION

Diverting ileostomy for anastomotic protection during ileoa-

nal, coloanal, or colorectal anastomosis has become a popu-

lar technique.1-3 Ileostomy formation and repair are relatively 

easy and safe procedures that can effectively divert stools, 

with complication rates of <5%.4 With advances in surgical 

techniques, the introduction of preoperative chemoradiation 

therapy for low rectal cancer, and an increase in sphinc-

ter-sparing surgery, the frequency of diverting ileostomy has 

increased. Diverting ileostomy is also performed after procto-

colectomy and ileal pouch-anal anastomosis in cases involving 

ulcerative colitis. Unlike other parts of the colon, the rectum 

has a high risk of anastomotic leakage, which warrants such 
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Fig. 1. Flowchart depicting patient enrollment.

Fig. 2. Purse-string closure. The subcuticular continuous suture was
performed using nylon 1/0 and then the wound was approximated.
It has a 7-10-mm opening which facilitates wound drainage.

a diverting procedure. This is because low anterior resection 

or coloanal anastomosis exerts high tension on the anasto-

motic site due to the loss of the ability to hold stools and 

the rectoanal inhibitory reflex, which are unique functions of 

the rectum when preoperative chemoradiation therapy is per-

formed to treat rectal cancer.2 Moreover, ileostomies are also 

being performed for therapeutic purposes in cases of Crohn’s 

disease with perianal involvement or rectovaginal fistula. 

Therefore, ileostomies and subsequent ileostomy repairs are 

necessary procedures in these clinical scenarios. 

During an ileostomy repair, a wound is created on the skin, 

including the subcutaneous layer, where the stoma is formed. 

This is a contaminated wound, and a relatively large dead 

space is created. Consequently, wound infection commonly 

occurs after skin closure, and wound healing may be 

delayed.5-11 Complications associated with postoperative 

wounds cause a decline in the quality of life and increased 

medical cost, length of hospital stay, and the number of hospi-

tal visits.12 Therefore, the objective of the present study was 

to determine the best wound-closure method by comparing 

the incidence rate of complications according to the wound-clo-

sure method in a group of patients who underwent ileostomy 

repair after multiple rectal cancer surgeries and some cases 

of stoma formation with trauma, inflammatory bowel, and 

acute diverticulitis.

SUBJECTS AND METHODS

After exempted from the Institutional Review Board (IRB), 

this retrospective study was initiated and included 58 patients 

≥19 years of age who underwent ileostomy at the Department 

of Surgery at the Presbyterian Medical Center between 

January 1, 2011, and September 30, 2017. Medical records 

covering an average of 40 months after ileostomy were retro-

spectively analyzed. Moreover, post-repair complications, such 

as wound infections and delayed healing, and patient sat-

isfaction related to wound management, were investigated 

and compared according to the wound-closure method. 

The selection was randomized, but there were more pa-

tients in the primary wound-closure (PC) group at the begin-

ning of the recruitment period, and more patients in the 

purse-string wound closure (PSC) group at the end of the re-

cruitment period. This was because, from 2011 to 2014, PC 

was more commonly performed first, but when the frequency 

of infections increased, PSC became more common after 

2014.

1. Patient groups

The patients were divided into PC and PSC groups accord-

ing to the wound-closure method used. Among the 66 patients 

who were included in the study, 25 were assigned to the PC 

group and 33 were assigned to the PSC group, after excluding 

eight patients with delayed PC (Fig. 1). Age, sex, cause of 

surgery, stoma type (loop type and end type), diabetes melli-

tus status, pre-repair chemotherapy, wound-drainage tube in-

sertion, BMI, American Society of Anesthesiologists score, 

and the smoking status of patients in each group were 

investigated. For perioperative variables, the duration be-

tween ileostomy formation and repair (repair interval), oper-
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Fig. 3. Scar after primary closure. 

Fig. 4. Scar after purse-string closure.

ative time, mean hospital stay, and laboratory test results 

were investigated. Comparisons were made between the 

groups, and the statistical significance was analyzed. 

2. Operative methods

For the skin incision, a circular incision was made 2 mm 

lateral to the stoma mucocutaneous margin, after which the 

cylindrical stoma was separated from the abdominal wall. For 

small intestinal anastomosis, lateral-lateral anastomosis was 

performed by automatic stapling, while the fascia layer was 

approximated by a continuous suture using looped 0/0 

polydioxanone.

Subsequently, the subcutaneous layer was approximated 

using 2/0 vicryl sutures in the PC group, followed by skin 

approximation by interrupted suturing with four or five stitches 

using 2 or 3/0 nylon. In the PSC group, the subcutaneous 

layer was left unapproximated or only one or two sutures were 

used, after which the dermal layer was approximated by con-

tinuous suturing using 0/0 nylon, and a drainage window 

(approximately 7-10 mm) was retained (Fig. 2).

All the patients in both groups were administered prophy-

lactic antibiotics (second-generation cephalosporin) prior to 

the skin incision. Moreover, the anastomotic site and other 

color lesions were checked by sigmoidoscopy or colonoscopy 

prior to the stoma reversal in all patients. All patients were 

operated upon under general anesthesia and were allowed 

to start on a fluid diet after flatulence. 

3. Analysis of results

The primary outcomes measured were the incidence of 

postoperative wound infections, the incidence of delayed 

wound healing, and patient satisfaction with respect to wound 

management. Wound infection was defined as the presence 

of purulent exudate in the wound, tenderness, redness, in-

duration, and/or fever, and positive bacterial culture results. 

During hospitalization, the wound from the ileostomy repair 

was managed by the surgical staff with daily monitoring. The 

patients in the PSC group were trained to manage their wound 

at home after discharge, to clean the skin around the drain-

age window and the wound with a sterile cotton swab or pad 

while wearing sanitary gloves, and to insert Aquacel Ag® 

(ConvaTec Inc., Greensboro, NC, USA) which has an anti-

bacterial effect into the drainage window and cover the af-

fected area with gauze, until the drainage window decreased 

to a certain size. The patients visited the outpatient depart-

ment 7 days and one month after discharge. Patients who 

required additional wound management were treated during 

additional outpatient visits. Delayed wound healing was de-

fined as an open wound 30 days after surgery. All surgery-re-

lated outcomes were determined through a review of elec-

tronic medical records.

Cosmetic satisfaction, satisfaction with the wound healing 

time, satisfaction with the difficulty in managing the wound, 

and limitations in activities were investigated via telephonic 

conversations using a 5-point Likert scale. Cosmetic sat-

isfaction was measured on a scale of  “very dissatisfied” 
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Table 1. Baseline Patient Characteristics

Primary closure (n=25) Purse-string closure (n=33) Total (n=58) p-value

Age (years) 60.80±10.38 67.24±8.86 0.014

Body Mass Index (kg/m2) 23.21±3.56 21.70±5.08 0.209

Diabetes melitus   6 (24.0) 3 (9.0) 9 0.120

Cause of Surgery 0.366

   Rectal cancer 19 (76).0 29 (79.0) 48

   Right colon cancer 1 (4.0) 2 (6.0) 3

   Inflammatory bowel disease 1 (4.0) 1 (2.5) 2

   Etca   4 (16.0) 1 (2.5) 5

Wound drainage 0.015

   No 19 (76.0) 32 (97.0) 51

   Yes   6 (24.0) 1 (3.0) 7

Pre-repair chemotherapy 0.777

   No 15 (60.0) 22 (67.0) 37

   Yes 10 (40.0) 11 (33.0) 21

Type of stoma 0.719

   End type   3 (12.0) 3 (9.0) 6

   Loop type 22 (88.0) 33 (91.0) 52

Smoking 0.883

   No 23 (92.0) 30 (91.0) 53

   Yes 2 (8.0) 3 (9.0) 5

ASA score 0.121

  1   6 (24.0) 2 (6.1)

  2 15 (60.0) 22 (66.7)

  3   4 (16.0) 9 (27.3)

Values are presented as number (%) or mean±standard deviation.
ASA, American Society of Anesthesiologists.
aSmall bowel ischemia, diverticulitis, trauma.

(1 point), “somewhat dissatisfied” (2 points), “average” (3 points), 

“somewhat satisfied” (4 points), and “very satisfied” (5 points) 

(Figs. 3, 4). The satisfaction with wound healing time was 

measured on a scale of  “felt very long” (1 point), “felt somewhat 

long” (2 points), “adequate” (3 points), “felt somewhat 

short” (4 points), and “felt very short” (5 points). The difficulty 

in managing the wound was measured on a scale of “very 

difficult” (1 point), “somewhat difficult” (2 points), “average” 

(3 points), “somewhat easy” (4 points), and “very easy” 

(5 points). The limitations in activities were measured on a 

scale of “limited” (1 point), “somewhat limited” (2 points), 

“average” (3 points), “almost no limitation” (4 points), and 

“no limitation” (5 points).

4. Statistical analysis

Statistical analyses were performed using the SPSS 24.0 

(IBM Cooperation, New York, NY, USA) statistics program. 

Categorical data were analyzed using the chi-square test, 

while the continuous data were analyzed by mean comparison 

using the Student’s t-test. The risk factors of wound infection 

were analyzed using the logistic regression test. Results with 

a p-value ≤0.05 were considered statistically significant. 

RESULTS

1. Patient characteristics

The study population included 58 patients with a mean 

age of 64.1 years. Of these, 25 (43%) were assigned to the 

PC group and 33 (57%) to the PSC group. There were 42 

men (72%) and 16 women (28%), and the mean repair inter-

val was 148 days (21 weeks). With respect to the underlying 

disease necessitating surgery included 51 cases of malig-

nancy (88%), two cases of inflammatory bowel disease (3%), 

and five cases of other diseases, including trauma and in-



 Oh YH et al. Wound Closure Methods in the Reversal of Diverting Ileostomy 113

Vol. 79 No. 3, March 2022

Table 3. Comparison of Primary End-point Results

Variable Primary closure (n=25) Purse-string suture (n=33) Total (n=58) p-value

Surgical site infection 11 (44.0) 0 (0.0) 11 (19.0) <0.001

Healing time (mean day) 20.96±9.82 27.18±10.24 0.023

  Delay >30 day 5 (20.0) 13 (39.0) 18 (31.0)

Patient satisfaction (Likert scale 1-5, mean)

  Cosmetic satisfaction 2.95 2.93 0.940

  Healing time 3.05 2.93 0.604

  Difficulty of managing wound 3.68 3.63 0.850

  Limitation of activity 3.68 3.74 0.834

Values are presented as number (%) or mean±standard deviation.

Table 4. Analysis of Factors Related to Stoma Site Infection

Surgical site infection
Total (n=58) p-value

Positive (n=11) Negative (n=47)

Cause of surgery 0.296

 Rectal cancer 7 (63.6) 41 (87.2) 48

Right colon cancer 1 (9.1) 2 (4.3) 3

Inflammatory bowel disease 1 (9.1) 1 (2.1) 2

Etca 2 (18.2) 3 (6.4) 5

Wound drainage 3 (27.3) 4 (8.5) 7 0.086

Pre-repair chemotherapy 5 (45.5) 17 (36.2) 22 0.568

Type of operation <0.001

  Primary closure 11 (100.0) 14 (29.8) 25

  Purse-string closure 0 (0.0) 33 (70.2) 33

Diabetes melitus 4 (36.4)   5 (10.6) 9 0.034

Smoking 0 (0.0)   5 (10.6) 5 0.258

ASA score 0.773

  1 2 (19.0) 6 (2.0) 8

  2 6 (55.0) 31 (66.0) 37

  3 3 (27.0) 10 (21.0) 13

Operation time (min) 109.2 108.1 0.558

Values are presented as number (%).
ASA, American Society of Anesthesiologists.
aSmall bowel ischemia, diverticulitis, trauma.

Table 2. Perioperative Variables

Primary closure 
(n=25)

Purse-string 
suture (n=33)

p-value

Operative time (min) 119.80 102.33 0.150

Mean hospital stay 
(day)

13.96 13.39 0.738

Laboratory tests

   Hemoglobin (g/dL) 12.53 12.32 0.612

   Albumin (g/dL) 4.24 4.16 0.469

   Creatinine (g/dL) 0.87 1.00 0.025

Repair interval (day) 142.00 134.00 0.664

fectious diseases (9%). With respect to stoma type, there were 

52 cases of loop-type (90%) and 6 cases of end-type (10%) 

stoma. All the stoma-reversal surgeries were performed as 

planned. 

The results showed no statistically significant differences 

in the baseline characteristics between the two groups, except 

age and wound-drainage tube insertion (Table 1). 

The results also showed no statistically significant differ-

ences in the perioperative variables between the two groups, 

except in serum creatinine levels taken just before stoma re-

storation (usually 2-7 days before surgery) (Table 2).

2. Wound-infection rate

The ileostomy reversal wound infection rate showed a sig-

nificant difference between the PC and PSC groups in the 

chi-square test (44% vs. 0%, respectively, p<0.01) (Table 3). 
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Table 5. Univariable and Multivariable Analyses of Risk Factors 
Associated with Stoma Site Infection

Variable
Univariable 

p-valuea
Multivariable 

p-valuea

Age 0.162 0.964

Gender 0.979

 Men 0.964

 Women -

Cause of surgery 0.347

Rectal cancer 0.964

Right colon cancer 0.989

Inflammatory bowel disease 1.000

Etcb -

Type of operation 0.998

Primary closure 0.964

Purse-string closure -

Wound drainage 0.103 0.964

Pre-repair chemotherapy 0.569 0.964

Diabetes melitus 0.046 0.965

Smoking 0.999 0.990

ASA score 0.775 0.999

Operation time (min) 0.558 0.963

ASA, American Society of Anesthesiologists.
aLogistic regression analysis; bSmall bowel ischemia, diverticulitis, 
trauma.

Fig. 5. Patient satisfaction. PC, primary wound-closure; PSC, 
purse-string wound-closure.

To treat patients with wound infection, the sutures or staples 

used for skin closure were removed, after which the wound 

was opened and disinfected. The wound was allowed to heal 

by secondary intention, and when necessary, the area was 

disinfected for a certain period, and re-approximated. In the 

chi-square test on the association between the wound-in-

fection group and other factors, the results showed a sig-

nificant association with surgery type (p<0.001) and diabetes 

mellitus (p=0.034) (Table 4). Univariate logistic regression 

analysis showed that diabetes mellitus was a risk factor asso-

ciated with wound infection (p=0.046), but multivariable logis-

tic regression analysis showed no association between the 

factors and wound infection (Table 5).

3. Wound-healing time

The results showed a significant difference in mean 

wound-healing time between the PC and PSC groups (20.96 

vs. 27.18 days, respectively, p=0.023). However, there was 

no significant difference in the rate of delayed wound healing 

over a 30-day period between the PC and PSC groups (20% 

vs. 39%, respectively, p=0.114) (Table 3).

Moreover, there was a significant difference in mean 

wound-healing time between the PC groups with and without 

wound infection (27.00 vs. 16.21 days, respectively, p=0.004).

4. Patient satisfaction

A patient satisfaction survey was conducted to evaluate 

cosmetic satisfaction, satisfaction with the wound healing 

time, satisfaction with the difficulty in managing the wound, 

and the limitations in activities. The results indicated that 

none of the items showed significant differences between the 

two groups (Table 3, Fig. 5). 

5. Adverse events

No serious adverse events were associated with the 

wounds in the patient groups. One patient experienced an 

abdominal hernia after ileostomy repair. However, there were 

no cases of death associated with surgery or adverse events.

DISCUSSION

There are few options for the skin-closure technique used 

during ileostomy repair. The most widely known method is 

PC, and an alternative method is PSC, which typically has 

a lower wound-infection rate.13-19

In general, wound-healing methods can be divided into pri-

mary, secondary, and tertiary intentions.12 Primary intention 

is a method that uses sutures for immediate wound approx-

imation when there is no wound contamination and less tis-

sue deficit. In the present study, PC corresponded to primary 

intention. PC enables wound healing within a relatively short 

period, but because stoma reversal involves operating on an 

open intestine, the wound from the ileostomy repair could 

be considered a contaminated wound, which has a higher 

likelihood of wound infection than a clean wound. A secondary 

intention is a method used for a contaminated wound or in 

cases with a relatively large tissue deficit. This method pro-

motes wound healing through the proliferation of granulation 
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tissue by disinfecting the wound in an open state without 

approximation. In the present study, this corresponds to PSC. 

Since an ileostomy wound is a contaminated wound and a 

relatively large dead space could be created, it is considered 

that PSC may be a more appropriate method for ileostomy-re-

pair wounds than PC. The tertiary intention is delayed primary 

closure, and the present study did not include a patient group 

for this method. This method can reduce wound infection and 

shorten delays in wound healing, which is a known dis-

advantage of the secondary intention. However, a retro-

spective study by Harold et al.20 and a randomized study by 

Lahat et al.21 reported that a comparison of the rate of ileos-

tomy-repair wound infections between PC and delayed 

wound-closure groups showed a significantly higher rate of 

wound infections in the delayed wound-closure group than 

in the PC group.

In the present study, the PC group showed a wound infection 

rate of 44%, which was higher than the known rate of 

18.0-36.6%.6,7 The present study used 2/0 vicryl for subcuta-

neous approximation in PC, but this suture may have acted 

as a foreign body to increase the wound-infection rate.12 

Moreover, reports indicate that approximately 25% of the vicryl 

sutures remain unabsorbed even after 4 weeks, and because 

the sutures are braided, their use is considered inappropriate 

for contaminated wounds.22 There have been various attempts 

to reduce the wound-infection rate, including the injection of 

antibiotics into the wound and insertion of a drainage tube.23 

The present study also investigated the association between  

drainage tube-insertion and wound-infection but this was not 

significant (p=0.38).

The dermal layer was tightened after PSC, which is known 

to be advantageous in preventing wound infections because 

the wound is disinfected continuously by leaving a drainage 

tube and not closing the skin completely.17,24 The results of 

the present study also showed a wound infection rate of 0% 

in the PSC group, which was significantly lower than that of 

the PC group (p<0.01). Based on these results, it could be 

inferred that the use of  PSC is more advantageous than PC 

in terms of wound-infection rates. 

However, the disadvantage of PSC is the long time to com-

plete wound healing depending on the patient and this was 

identified in studies by other authors.6,7,14 In the present study, 

the mean wound-healing time in the PC and PSC groups was 

20.96 and 27.18 days, respectively (p=0.023), while the per-

centage of cases with delayed wound healing of ≥30 days 

in the PC and PSC groups was 20% and 39%, respectively, 

although the difference was not statistically significant 

(p=0.114). 

In the comparison between the 11 cases of wound infection 

in the PC and PSC groups, there was no statistically significant 

difference in the mean wound-healing time (27.00 vs. 27.18 

days, respectively; p=0.960) and delayed wound healing of 

≥30 days (36% vs. 39%, respectively, p=0.858). Based on 

these results, it was determined that although wound in-

fection occurred in the PC group, there was no significant 

difference in the healing time as compared to the PSC group. 

However, wound infection causes a decline in the quality of 

life and increased medical cost, length of hospital stay, and 

the number of hospital visits, while also increasing the risk 

of complications such as incisional hernia. Therefore, efforts 

should be made to avoid wound infection.12,25

In this study, the role of the patient in wound management 

and the education about the patient were important. 

Currently, the number of patients requiring continuous man-

agement is increasing due to the rise in the prevalence of 

chronic diseases, with proportionate increases in medical 

costs.26 Hence, the concept of therapeutic patient education 

(TPE) was introduced, and TPE has been developed for asth-

ma, pulmonary insufficiency, cancer, and inflammatory bowel 

disease and, in particular, for patients with stoma or wounds.

According to the World Health Organization, TPE is educa-

tion provided by healthcare providers and is designed to en-

able a patient (or a group of patients and families) to manage 

the treatment of their condition and prevent avoidable compli-

cations while maintaining or improving the quality of life. Its 

principal purpose is to support all other interventions includ-

ing pharmacologic, physical therapy, and so on with patient 

understanding and adherence. Patient education on wound 

management was specifically introduced in the management 

of diabetic wounds in the 1970s, and an intensive care center 

and team were set up subsequently, leading to more pro-

fessional education and management. This has resulted in 

reduced personal and community health care costs.27 In the 

future, it is expected that more effective education and man-

agement will be possible through remote treatment or social 

media video clips.

Previous studies have reported high cosmetic satisfaction 

as an advantage of PSC.5,7,24 However, there was no sig-
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nificant difference between the two groups with respect to 

cosmetic satisfaction, satisfaction with the wound healing 

time, satisfaction with the difficulty in managing the wound, 

and the limitations in activities. The patients considered the 

treatment of the underlying disease and stoma reversal to 

be more important than the cosmetic aspects, while some 

responded that the wound was not conspicuous because it 

was located on the lower right part of the abdomen.

A simple technique has been designed to reduce post-

operative dead space after ileostomy repair with improved 

cosmetic outcomes.28 This technique, which focuses more on 

ileostomy formation than ileostomy repair, uses a transverse 

skin incision (approximately 3-4 cm long) and no incision of 

subcutaneous tissue during ileostomy formation, instead of 

the circular skin incision and cylindrical subcutaneous 

dissection. This ensures that no dead space is created during 

repair, which could reduce infection and promote faster 

wound healing. Therefore, a more favorable cosmetic out-

come can be achieved by minimizing the wound through PC. 

The chi-square test on factors associated with wound in-

fection identified the “operation type” and “diabetes mellitus,” 

while a specific association with preoperative chemotherapy, 

BMI, operative time, and preoperative laboratory test results 

could not be found. However, multivariate regression analysis 

with controlled variables showed that none of the factors were 

significantly associated with wound infections. According to 

a randomized study by Lee et al.,6 the incidence of wound 

infection was associated with delayed wound healing. In the 

present study, however, the statistical analysis of results from 

all patient groups produced no significant results, while a sig-

nificant association between the incidence of wound infection 

and delayed wound healing was found between the wound 

infection and non-infection subgroups within the PC group 

(27.00 vs. 16.21 days, respectively, p<0.004). 

With respect to the time point for repair, a study by Perez 

et al.13 reported that repair after 8.5 weeks reduces the mor-

bidity of the surgery. In the present study, the mean repair 

interval was 21 weeks, which was slightly longer than that 

reported in other studies. It is believed that these results may 

be due to a high percentage (88%) of patients with malig-

nancy as the underlying disease, which resulted in these pa-

tients undergoing an ileostomy repair procedure after post-

operative adjuvant chemotherapy. However, the present study, 

as well as other studies, have found that chemotherapy is 

not associated with wound infection or delayed wound heal-

ing; therefore, it is believed that performing the repair proce-

dure after chemotherapy has no influence on wound-related 

adverse events.8

The present study has some limitations. First, it was a 

small-sized retrospective study. Second, because the ques-

tionnaire survey was conducted several years after the sur-

gery, recall bias may have occurred. Third, there may also 

be statistical bias due to the inclusion of multiple surgeons. 

PC is a relatively simple procedure, with rapid wound 

healing. While it showed a higher rate of wound infection, 

the healing time was shorter than that of PSC. Therefore, 

considering PC as the first wound closure method would be 

a valid option while applying a strict procedure for minimizing 

infection during ileostomy formation and repair. PSC had a 

much lower wound infection rate and showed no major differ-

ences in delayed wound healing ≥30 days compared to PC. 

Therefore, PSC may be considered in cases with factors asso-

ciated with a high risk of wound infection, such as severe 

wound contamination, long operative time, or immunosup-

pressed patients.12 In other words, it is important to select 

the technique suitable for the given situation by recognizing 

the advantages and disadvantages of each method, rather 

than considering only one method. Further, more objective 

results may be obtained through prospective randomized con-

trolled studies in the future. 
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