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Purpose: Surgical site infection (SSI) is one of the most common complications that can occur after stoma closure. Reports 
have described differences in the incidence of wound infection depending on the skin closure technique, but there is no 
consensus on the ideal closure technique for a stoma wound. The aim of this study was to compare the incidence of SSI and 
the patient satisfaction between a circumferential purse-string approximation (CPA) and a primary linear closure (PC) of a 
stoma wound.
Methods: This prospective nonrandomized trial enrolled 48 patients who underwent a stoma closure from February 2010 
to October 2013. Patients were divided into two groups according to the stoma closing technique: the CPA group (n = 34) 
and the PC group (n = 14). The incidences of SSI for the two groups were compared, and the patients’ satisfaction with the 
stoma closure was determined by using a questionnaire.
Results: SSI occurred in 3 of 48 patients (6.3%) and was more frequent in the PC group than in the CPA group (3/14 
[21.4%] vs. 0/34 [0%], P = 0.021). Time to complete healing after stoma closure in the CPA group was 32 days (range, 14–
61 days). Patients in the CPA group were more satisfied with the resulting wound scar (P = 0.043).
Conclusion: After stoma closure, CPA was associated with a significantly lower incidence of wound infection and greater 
patient satisfaction compared to PC. However, with the CPA technique, the time to heal is longer than it is with PC.
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INTRODUCTION

A temporary stoma is frequently used in the treatment of colorec-
tal cancer, inflammatory bowel disease and diverticulitis. In partic-
ular, it is used to reduce the anastomotic leakage and the reopera-
tion rate upon low anterior resection of rectal cancer. Various 
complications can occur after stoma closure. Wound infection, 
small bowel obstruction, anastomotic leakage and incisional her-

nia are examples of complications. Among them, surgical site in-
fection (SSI) is the most common complication, occurring in 2%–
40% of cases after primary linear closure (PC) [1, 2]. Due to severe 
wound infection, prolonged hospital stay, medications, or outpa-
tient wound care may be required. In addition, more time may be 
required before a normal life can be resumed.

PC of skin has been mainly used in stoma closure. However, Ba-
nerjee [3] introduced the circumferential purse-string approxima-
tion (CPA), reporting that after an ileostomy reversal, if wounds 
are closed by using purse-string skin closure, wound infection is 
less, and scars become smaller and are cosmetically superior. A 
prospective study reported that no SSI occurred in 51 patients who 
underwent a purse-string approximation [4]. After stoma closure, 
patient satisfaction and the cosmetic appearance of the wound scar 
are important, and studies evaluating these issues are underway. A 
meta-analysis of studies of cosmesis as a long-term outcome re-
ported no significant difference between the PC and the CPA 
groups [5]. The purpose of this study is to analyze the difference in 
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SSI rate between the PC group and the CPA group upon stoma 
closure and to discuss the differences in patient satisfaction with 
wound healing.

METHODS

Forty-eight patients who underwent stoma closure at Dankook 
University Hospital from February 2010 to October 2013 were en-
rolled. Two colorectal surgeons participated in this prospective 
study. According to the preference of the surgeon, skin closure was 
performed either by using a PC or a CPA. For the 48 patients, de-
mographic data, premedical history, indications for stoma cre-
ation, stoma type, and operation time were determined to examine 
their relevance to wound infection. All patients underwent surgery 
under general anesthesia. Prophylactic antibiotics (first generation 
cephalosporin) were administered one hour before surgery. In the 
PC group, the stoma was mobilized from the abdominal wall 
through dissection after an elliptical skin incision. The protruding 
bowel was resected, and a side-to-side anastomosis was performed 
by using staplers. The fascia at the stoma site was closed with an 
absorbable multifilament interrupted suture. The peristomal inci-
sion was closed with staples or was sutured by using a nonabsorb-
able monofilament material (Fig. 1). No wound drainage was ap-

plied for any of the patients who underwent a PC. After the com-
pletion of surgery, a simple sterile dressing was applied. In the CPA 
group, the peristomal incision was circular at the mucocutaneous 
junction. The bowel anastomosis and the fascial closure were the 
same as those in the PC group. A subcuticular suture was per-
formed with the CPA method by using an absorbable 3-0 monofil-
ament (Fig. 2). After the purse-string suture, a skin defect formed 
with a diameter of 1.5–2.0 cm, and a sterile dressing was applied 
using a loose packing of povidone-iodine gauze. 

SSI was evident by the presence of pus or dirty discharge, ery-
thema, or induration, which is in accord with the standard of the 
Centers for Disease Control. Infected wounds were all opened and 
packed with gauze daily, and the skin was closed when evidence of 
wound infection no longer existed. The time to complete healing 
was defined as the time at which a dressing was no longer needed 
after stitch removal and the patient no longer needed medication 
for wound discomfort. In addition, a questionnaire was used to 
quantify and compare the differences in patient-reported wound-
healing satisfaction and cosmesis. The Korean version of patient 
wound healing satisfaction scale was used after complete wound 
healing [6]. This scale is a 5-point Likert-type scale. A score of 1 to 
5 was assigned for each factor, with higher scores indicating in-
creased satisfaction. Factors assessed included patient satisfaction 
with appearance of the scar, expectations regarding the scar, level 
of postoperative pain, time of wound healing, difficulty of wound 
care and limitation of activity. 

Statistical analyses were done using the PASW Statistics ver. 18.0 
(SPSS Inc., Chicago, IL, USA). For continuous covariates, means 
were compared by using the Mann-Whitney U-test. Categorical 
variables were compared using the Fisher exact test for multiple out-
comes. An effect was considered as statistically significant at P < 0.05.

RESULTS

We identified 48 patients (mean age, 58 years; range, 29–78 years; 
16 females [33%]) who underwent stoma closure during the study 

Fig. 1. (A) Primary linear closure wound on postoperative day 2 in a 
73-year-old male patient. (B) Appearance of a scar after complete 
wound healing.
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Fig. 2. (A) Circumferential purse-string approximation wound on postoperative day 2 in a 55-year-old male patient. (B) Appearance of a scar 
after complete wound healing. (C) Illustration showing the operative procedure for the circumferential purse-string approximation.
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period of this study (PC, n = 14; CPA, n = 34). There were no statis-
tical differences in demographics, indications for stoma creation, 
and types of stoma between the two groups (Table 1). In addition, 
variations related to stoma closure were not statistically significant, 
except for the healing time. Time to complete healing in the PC 
group was shorter than it was in the CPA group (18.6 days vs. 32.1 
days, P = 0.000), and it was much shorter in the PC group when 
SSI cases were excluded (14.7 days). SSI occurred in three patients 
of the PC group, but did not occur in the CPA group (P = 0.021) 
(Table 2). 

All 48 patients completed a questionnaire concerning patient sat-
isfaction and cosmesis. The mean time interval was 8 weeks (4 to 
17 weeks) between ileostomy closure and completion of the ques-
tionnaire. The total score was higher in the CPA group. The CPA 
group showed a significantly higher score for expectations regard-
ing the scar (P = 0.043). There were no differences in the patients’ 
satisfaction with the appearance of the scar, the level of postopera-
tive pain, the time to wound healing, the difficulty of wound care 
and limitations on activities between the two groups (Fig. 3).

DISCUSSION

After stoma closure, complications, including small bowel obstruc-
tion, anastomotic leakage, and postincisional hernia, may occur. SSI 
is the most common complication. Depending on the author and 
the closure technique, the SSI rate varies from 0% to 41%. Primary 
linear closure, second delayed closure, and purse-string closure have 
been introduced as stoma closure techniques, but there is no con-
sensus on the ideal closure technique for a stoma wound despite 
continuing study. In this prospective nonrandomized trial, the SSI 
rate was 21.4% after primary linear closure, and no SSI occurred in 
the CPA group. Previous studies showed similar results [7-9].

There are many theories concerning why wound infection oc-
curs less frequently following a CPA than following a PC. The ad-
vantage of the CPA is that, until granulation tissues grow and the 
skin is epithelialized, small skin defect areas become natural drain-
age pathways, which prevents wound infection [10]. Factors ac-
counting for the high rate of infection after primary linear closure 
of the wound are unknown, although bacterial contamination of 

Table 1. Patiens’ characteristics

Variable
Circumferential purse-string 

approximation (n = 34)
Primary linear 

closure (n = 14)
P-value

Age (yr), mean (range) 57.91 (32–78) 58.35 (29–76) 0.785

Gender 0.328

  Male:female 21:13 11:3

Body mass index (kg/m2) 22.65 21.42 0.14

Diabetes mellitus  5  3 0.676

Type of stoma 0.588

  Loop ileostomy 24 12

  Transverse loop colostomy  1  0

  Sigmoid loop colostomy  4  2

  End colostomy  3  0

  Other  2  0

Diagnosis 0.76

  Colo-rectal cancer 22 10

  Inflammatory bowel disease  2  0

  Trauma  4  1

  Other  6  3

Table 2. Variations related to stoma closure

Variable
Circumferential purse-string 

approximation (n = 34)
Primary linear 

closure (n = 14)
P-value

Mean time from stoma creation to closure (day) 96.97 99.64 0.617

Mean hospital day (day) 16.44 14.79 0.64

Mean operative time (min) 134.94 106.07 0.022

Time to complete healing (day) 32.06 18.57 < 0.001 

Surgical site infection 0 3 0.021
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the peristomal skin probably plays an important role [6]. Concern-
ing factors affecting wound infection, patients with higher body 
mass index and those whose anastomosis was hand-sewn could be 
at higher risk of SSI [11, 12]. Mileski et al. [13] reported that in 93 
patients who received an ileostomy and colostomy reversal, hyper-
tension and smoking were risk factors for wound infection. Akiyo-
shi et al. [14] reported that in 125 patients for whom an ileostomy 
had been performed after surgery for the treatment of rectal can-
cer, being male and having wound infection at the time of rectal 
cancer surgery were significant risk factors for wound infection af-
ter the ileostomy reversal. A study reported that significant risk 
factors for SSI were long operative time, increased blood loss and 
chronic renal failure in the PC group [12].

In our study, there was a difference in the time to complete heal-
ing between the PC and the CPA groups. Williams et al. [15] ex-
pressed concern about a longer wound-healing period and the in-
creased medical cost in cases involving purse-string suture as dis-
charge was drained continuously through the skin. In contrast to 
our findings, a prior study reported that the wound-healing period 
of linear skin closure was 24.6 days and that of purse-string skin 
closure was 20.6 days, but the difference was not statistically signif-
icant [8]. Camacho-Mauries et al. [16] reported that a subgroup of 
patients who did not have an infection had a shorter healing time 
of 2 weeks, which is approximately half the healing time in the 
purse-string group. With the purse-string procedure, keeping the 
wound clean at home by washing it with soap and water is a must. 
The patient does not need to go to the hospital to receive any spe-
cial treatment. Although no significant differences were noted in 
the present study, patients’ responses indicated that the CPA was 
associated with easier management of the dressing and less dis-
comfort. 

According to the results of the questionnaire, CPA patients re-
ported higher scores for all the questions. However, the only sta-
tistical difference was expectations regarding the scar (P = 0.044). 

A previous study reported a trend toward better cosmetic results 
for circumferential subcuticular wound approximation than for 
PC [6]. Another study of patients who underwent a CPA found 
that while the initial circular scar might be unappealing, final scar 
formation occurred along natural skin tension lines, producing a 
cosmetically pleasant scar [17]. Milanchi et al. [6] reported a sig-
nificantly higher mean patient satisfaction score in the circumfer-
ential subcuticular wound approximation group than in the PC 
group.

This study has several limitations. The study was nonrandom-
ized, and the number of patients was small. Finally, the SSI rate in 
the PC group was higher than it was in other studies for reasons 
that are unclear. Although the SSI rate was high, considering the 
small case number, we think that prophylactic antibiotics might 
have influenced the incidence of SSI. Thus, we are considering a 
change of prophylactic antibiotics.

If the CPA was performed as a skin closure technique after stoma 
reversal, the incidence of SSI was lower than it was when a PC was 
used. Also, patient satisfaction with the wound scar was greater in 
the CPA group than in the PC group. However, the CPA technique 
takes a longer time to heal than the PC technique. We think that 
CPA may be a good alternative option, but further prospective 
randomized trials involving more patients are necessary before a 
definitive conclusion can be drawn. 
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