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Purpose: Wound infection after an ileostomy reversal is a common problem. To reduce wound-related complications, purse-
string skin closure was introduced as an alternative to conventional linear skin closure. This study is designed to compare
wound infection rates and operative outcomes between linear and purse-string skin closure after a loop ileostomy reversal.
Methods: Between December 2002 and October 2010, a total of 48 consecutive patients undergoing a loop ileostomy re-
versal were enrolled. Outcomes were compared between linear skin closure (group L, n = 30) and purse string closure
(group P, n = 18). The operative technique for linear skin closure consisted of an elliptical incision around the stoma, with
mobilization, and anastomosis of the ileum. The rectus fascia was repaired with interrupted sutures. Skin closure was per-
formed with vertical mattress interrupted sutures. Purse-string skin closure consisted of a circumstomal incision around
the ileostomy using the same procedures as used for the ileum. Fascial closure was identical to linear closure, but the cir-
cumstomal skin incision was approximated using a purse-string subcuticular suture (2-0 Polysorb).

Results: Between group L and P, there were no differences of age, gender, body mass index, and American Society of Anes-
thesiologists (ASA) scores. Original indication for ileostomy was 23 cases of malignancy (76.7%) in group L, and 13 cases
of malignancy (77.2%) in group P. The median time duration from ileostomy to reversal was 4.0 months (range, 0.6 to 55.7
months) in group L and 4.1 months (range, 2.2 to 43.9 months) in group P. The median operative time was 103 minutes
(range, 45 to 260 minutes) in group L and 100 minutes (range, 30 to 185 minutes) in group P. The median hospital stay was
11 days (range, 5 to 4 days) in group L and 7 days (range, 4 to 14 days) in group P (P < 0.001). Wound infection was found
in 5 cases (16.7%) in group L and in one case (5.6%) in group L (P = 0.26).

Conclusion: Based on this study, purse-string skin closure after a loop ileostomy reversal showed comparable outcomes,
in terms of wound infection rates, to those of linear skin closure. Thus, purse-string skin closure could be a good alterna-
tive to the conventional linear closure.
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INTRODUCTION

serving procedures have been increasing gradually. In addition, as
surgical treatments for ulcerative colitis, a total a proctocolectomy
and an ileal pouch anal anastomosis are increasingly chosen. Nev-
ertheless, it has been reported that the lower the anastomotic site
becomes, the higher the risk of anastomotic leakage after a colo-

Recently, as surgical treatment for low rectal cancer, sphincter-pre-
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colostomy or a coloanal anastomosis becomes. Therefore a tem-
porary diverting stoma for the purpose of fecal diversion to pro-
tect the anastomotic site after a proctocolectomy is increasingly
used [1-3]. Commonly applied temporary diverting stomas are
the ileostomy and the colostomy. In several reports, the advantages
of an ileostomy are that the fistula size of an ileostomy is small, fe-
cal odor is less, the risk of herniation is low; and complications dur-
ing ileostomy creation and its reversal are fewer in comparison with
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a colostomy, and it is technically easy; thus, it is presently being
widely performed [4-6].

Wound infection after an ileostomy reversal is a relatively com-
mon complication. The incidence of wound infection ranges from
0% to as high as 41%, depending on investigators [7, 8]. The causes
of wound infection are a contaminated wound due to bacteria on
the skin in the vicinity of the ileostomy in contact with bowel con-
tents for a long time and the leakage of the ileostomy contents [7].
Therefore, to reduce wound infection, Banerjee [9] reported that
after an ileostomy reversal, if wounds are closed by purse-string
skin closure, wound infection is less, and scars become smaller,
making it cosmetically superior. Sutton et al. [10] reported that in
51 patients, on whom purse-string skin closure had been performed
on wounds and who had been followed up for 6 weeks, none of
cases developed wound infection. Recently, Reid et al. [11] reported
that a randomized prospective study was conducted on 61 patients
who underwent an ileostomy reversal by dividing them into a group
in which wound closure had been performed by conventional lin-
ear skin closure (n = 31) and a group in which purse-string skin
closure had been performed (n = 30). In the purse-string skin clo-
sure group, wound infection was 6.7% (2 cases), which was signif-
icantly lower in comparison with the linear skin closure group
(38.7%, 12 cases).

Until now, studies analyzing the effectiveness of purse-string skin
closure are rarely conducted. In this study, in order to assess the
efficacy of purse-string skin closure in an ileostomy reversal, we
performed wound closure by using either conventional linear skin
closure or purse-string skin closure, and we compared the rates of
wound infection.

METHODS

A retrospective study was performed on 48 patients who under-
went a loop ileostomy reversal from December 1, 2002, to Octo-
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ber 15, 2010, at Soonchunhyang University Bucheon Hospital. The
rates of wound infection and the early clinical outcomes of the
group in which wound closure had been performed by using lin-
ear skin closure at the time of the ileostomy reversal (L group, n =
30) and of the group in which purse-string skin closure had been
performed (P group, n = 18) were compared.

At the time of wound closure, as the linear skin closure technique,
first, an elliptical incision was made around the ileostomy, and after
adhesiolysis of the ileostomy, with the discretion of the surgeon, a
simple closure, resection and hand-sewn end-to-end anastomosis,
or a resection and stapled side-to-side anastomosis was performed.
Afterward, a layer-to-layer linear suturing was performed on the
fascia of the rectus abdominis muscle, subcutaneous tissues, and
the skin. As the purse-string skin closure technique, a circumsto-
mal incision was made in the vicinity of the ileostomy, and adhe-
siolysis and anastomosis were performed identically. The fascia of
the rectus abdominis muscle was sutured linearly. Subcutaneous
tissues were not sutured. In regard to the skin, purse-string sutur-
ing was performed on the dermal layer with absorbable sutures
(2-0 Polysorb, Covidien, MA, USA) (Fig. 1).

On the eve of surgery, the patients took two liters of laxatives
(polyethylene glycol solution) with water. Prior to surgery, as pro-
phylactic antibiotics, until the year 2008, with the discretion of the
surgeon, antibiotics were administered from immediately prior to
the initiation of surgery to three days to five days after surgery. Af-
ter the year 2008, second generation cephalosporins were admin-
istered prior to surgery and for up to one day after surgery. Post-
operative diets were initiated after confirming intestinal movement
of patients who did not have gastrointestinal retention symptoms,
such as vomiting or discomfort in the abdominal area. After ap-
propriate diets and achievement of pain control, the patients were
discharged under physician-patient consultation. The follow-up
period was until October 30, 2010. At our outpatient clinic, wound
condition was assessed (Fig. 2).

Fig. 1. (A) A subcuticlar stitch using 2-0 absorbable material was placed around the circumstomal incision in a 32-year-old male patient. (B)

Tightening of the subcuticlar stitch.

www.coloproctol.org

59



Journal of The Korean Society of

Coloproctology

Jung Ryeol Lee, et al.

@)

Fig. 2. (A) A small scab was seen on the wound on postoperative day 23 in a 32-year-old male patient. (B) Appearance of a scar after complete

wound healing for 6 months.

Postoperative complications were defined as complications that
developed within 30 days after an ileostomy reversal and that needed
additional surgical or medical treatments. Postoperative wound
infection was defined according to the standard of the Centers for
Disease Control (CDC) as superficial or deep infection occurring
in the surgical wound within 30 days after surgery [12]. Cases in
which a purulent discharge was detected in the wound, cases in
which bacteria were cultured, or even if bacteria were not cultured,
and cases in which pain, flares, or edema was present at the wound
were considered to be infected. In regard to the American Society
of Anesthesiologists (ASA) score, ASA 1 was defined as normal,
and ASA 2 was assigned to patients with mild systemic diseases,
ASA 3 to patients with moderate systemic diseases, ASA 4 to pa-
tients with severe systemic diseases that threatened life, ASA 5 to
moribund patients for whom survival would be difficult regard-
less of surgery, and ASA 6 to brain death patients [13].

Concerning statistical analysis, for continuous variables, the Stu-
dent t-test was applied. For nominal variables, the chi-square test
was applied. Findings with P values lower than 0.05 were consid-
ered to be statistically significant. As a statistical analysis program,
the statistical software package SPSS ver. 12.0 (SPSS Inc., Chicago,
IL, USA) was used.

RESULTS

The characteristics of patients

Concerning the ratio of males to females in the subject patient
group, in the L group, it was 17:13, in the P group, it was 12:6, and
this difference was not statistically significant (0.49). The median
age of the L group was 58 years, and that of the P group was 54
years (P = 0.74). There were no statistically significant differences
in the body mass indices and the American Society of Anesthesi-
ologists (ASA) scores between the two groups. The underlying dis-
ease for the ileostomy was malignant tumors in 23 patients (76.7%)
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Table 1. Patient characteristics

Linear closure  Purse-string P_value
(n=30) closure (n = 18)
Gender 0.49
Male 17 (56.7) 12 (66.7)
Female 13 (43.3) 6(33.3)
Age (yn) 12 (24-82) 54 (27-80) 0.74
BMI (kg/m?) 21.0(12.8-28.7) 22.7 (14.9-26.8)  0.26
ASA score 0.22
1 18 (60.0) 14 (80.0)
2 8 (26.7) 4(20.0)
3 4(13.3) 0(0.00)
Indication for ileostomy 0.73
Malignancy 23 (76.7) 13(77.2)
Benignity 7(23.3) 5(27.8)

Time duration from ileostomy
to closure (mo)

4.0 (0.6-55.7) (2.2-43.9) 0.87

Values are presented as number (%) or median (range).
BMI, body mass index; ASA, American Society of Anesthesiologists.

in the L group and benign diseases in 7 patients (23.3%). In the P
group, it was malignant tumors in 13 patients (77.2%) and malig-
nant diseases in 5 patients (27.8%) (P = 0.73). The time from ile-
ostomy creation to its reversal in the L group was 4 months, and
in the P group, it was 4.1 months (P = 0.87) (Table 1).

Operative outcomes

The median operative time of the L group was 103 minutes (range,
45 to 260 minutes), and that of the P group was 100 minutes (range,
30 to 185 minutes), the difference not being statistically significant.
In the L group, the patient whose operative time was long (260
minutes) was a 56-year-old male patient, and 3.7 months after the
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Table 3. Factors related to wound infection

Linear closure Purse-string

(1=30)  closure(n=18) = AU

Operative time (min) 103 (45-260) 100 (30-185) 0.54
Complications 0.13

Wound infection 5(16.7) 1(5.6)

Small bowel obstruction 3(10.0) 1(5.6)

Anastomosis leakage 1(3.3 0(0.0)
Hospital stay (day) 11 (5-44) 7 (4-14) 0.00
Follow-up duration (mo) 23.3(0.2-85.9) 3.7(0.1-13.4) 0.00

Values are presented as number (%) or median (range).

low anterior resection and ileostomy for rectal cancer, an ileostomy
reversal was performed. Because his body mass index was high
(27.9 kg/m?) and adhesion was severe, the operation time became
long. At the time of an ilestomy reversal, as postoperative compli-
cations, in the L group, wound infection was seen in 5 cases (16.7%),
small bowel obstruction in 3 cases (10%), and anastomotic leak-
age in 1 case (3.3%). In the P group, wound infection was seen in
1 case (5.6%), and small bowel obstruction in 1 case (5.6%). The
overall incidences of complications of the two groups were not
statistically different (P = 0.13).

The median hospitalization period of the L group was 11 days
(range, 5 to 44 days), and that of the P group was 7 days (range, 4
to 14 days), which was significantly shorter (P = 0.00) (Table 2).
The patient in the L group with a long hospitalization period (44
days) was a 69-year-old male patient, and 3 years prior to the diag-
nosis of rectal cancer, he had received a right hemicolectomy for
right colon cancer. For rectal cancer, a low anterior resection and
ileostomy were performed, and after 5.8 months, the ileostomy
reversal was performed. The adhesion was severe because of the
previous operation. Five days after surgery, a small bowel obstruc-
tion was observed; thus, nasogastric tube insertion with conserva-
tive treatments was performed. Twelve days after surgery, the na-
sogastric tube was removed. On day 34, a soft diet was initiated.
On day 44, the patient was discharged.

Risk factors of wound infection

In the analysis of risk factors for wound infection, the wound clo-
sure technique, gender, age, body mass index, diabetes, hyperten-
sion, operation time, the underlying disease for the ileostomy, the
time required until ileostomy reversal, the ileal anastomosis tech-
nique, and smoking were found not to be significantly associated
with wound infection. Nonetheless, in cases with ASA 3, the rate
of wound infection was higher than it was in cases with ASA scores
1 and 2 (33.3% vs. 4.8%; P = 0.02) (Table 3).

DISCUSSION

This study was a retrospective analysis that compared linear skin
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Wound infection

P-value
Yes No
Wound closure 0.26
Linear 25 (59.5) 5(83.3)
Purse-string 17 (40.5) 1(16.7)
Gender 0.15
Male 27 (64.3) 2(33.3
Female 15(35.7) 4 (66.7)
Age (yr) 0.37
<70 37 (88.1) 6 (100.0)
>70 5(11.9 0(0.0)
BMI (kg/m?) 0.32
<25 36 (85.7) 6 (100.0)
>25 6(14.3) 0(0.0)
ASA score 0.02
1and 2 40 (95.2) 4 (66.7)
3 2 (4.8 2(33.3)
Diabetes 3(7.1) 1(16.7) 0.43
Hypertension 10 (23.8) 1(16.7) 0.70
Operative time (min) 0.74
<100 18 (42.9) 3(50.0)
>100 24 (57.1) 3(50.0)
Indication for ileostomy 0.61
Malignancy 32 (76.2) 4 (66.7)
Benignity 10 (23.8) 2(33.3)
Time duration from 0.13
ileostomy to closure (mo)
<3 9(21.4) 3(50.0)
>3 33 (78.6) 3(50.0)
Anastomosis 0.69
Simple closure 33 (78.6) 4 (66.7)
Resection & hand-sewn 8(19.0) (33.3)
method
Stapled method 124 0(0.0)
Smoking 18 (42.9) 2(33.3) 0.66

Values are presented as number (%).
BMI, body mass index; ASA, American Society of Anesthesiologists.

closure with purse-string skin closure for ileostomy reversal. Dif-
ferent from previous studies, the incidence of wound infection of
the purse-string skin closure group (1 case, 5.6%) was lower than
the linear skin closure group (5 cases, 16.7%), but this difference
was not statistically significant. This is thought to be due to the
small number of subject patients.

Purse-string skin closure after an ileostomy reversal is a second-
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ary closure. The advantages are that until granulation tissues grow
and the skin is epithelialized, small skin defect areas become natu-
ral drainage pathways, thus avoiding wound infection. Banerjee [9]
reported that the wound was completely healed in more than 90%
of the patients within 8 weeks. Similarly, Sutton et al. [10] reported
that after an ileostomy reversal, without wound infection, complete
epithelialization was achieved within 2-4 weeks.

A shortcoming of purse-string skin closure is that because it re-
quires a crescent-shaped skin incision, it may be difficult to obtain
a surgical view for suturing the fascia of the rectus abdominis mus-
cle in obese patients with abundant subcutaneous fat. In addition,
Williams et al. [14] reported that they worried about the longer
wound healing period and the increased medical cost in cases in-
volving purse-string suture as discharge was drained continuously
through the skin. Nevertheless, Reid et al. [11] 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 significant.

In regard to risk factors for wound infection after an ileostomy
reversal, although the results vary depending on the investigator,
Mileski et al. [15] reported that in 93 patients who received an ile-
ostomy as well as colostomy reversal, hypertension and smoking
were observed to be risk factors for wound infection. Akiyoshi et
al. [16] reported that in 125 patients on whom an ileostomy had
been performed after surgery for rectal cancer, being male and hav-
ing wound infection at the time of rectal cancer surgery were sig-
nificant risk factors for wound infection after the ileostomy rever-
sal. According to the National Nosocomial Infections Surveillance
System (NNIS), risk factors for wound infection after surgery are
a contaminated or dirty wound, an ASA score higher than 3, and
operative times in the 75 percentile or longer in comparison with
previously known average operative times [17]. In our study, sim-
ilarly, the association of wound closure technique (purse-string
skin closure or linear skin closure) with the rate of wound infec-
tion was shown to be low; and in cases with ASA scores higher than
3, wound infection was significantly higher. Therefore, for patients
whose preoperative ASA score is higher than 3, more attention
should be paid to preventing wound infection.

On the other hand, when purse-string skin closure is performed,
the long scars that are formed at the time of conventional linear skin
closure are avoided. However, the skin is creased radially, so scar
cosmesis after wound healing is of concern. Reid et al. [11] objec-
tively compared the cosmetic satisfaction level of patients about
scars from linear skin closure and purse-string skin closure after
an ileostomy reversal by applying the visual analog scale (1-10); the
linear skin closure group was 7.3, and the purse-string skin clo-
sure group was 7.8, but the difference was not statistically signifi-
cant. In our study, an objective cosmetic scale could not be used;
nonetheless, in the purse-string skin closure cases, after the epi-
thelialization process that occurred within 2-4 weeks, scabs were
formed on the skin, and the scars that finally remained on the
skin were circular shaped, with a diameter smaller than 2 cm.
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Several studies have reported that the hospitalization period after
an ileostomy reversal did not differ according to the wound closure
technique [6, 7, 11]. In our study, the median value of the hospi-
talization period of the purse-string skin closure group was signif-
icantly shorter; nonetheless, it is difficult to consider it as being su-
perior due to the difference in the wound closure techniques. How-
ever, most linear closures were performed prior to 2008 while most
purse-string closures were performed after 2008; thus, the selec-
tion bias of patients is thought to have exerted an influence on the
hospitalization period. In addition, the trend in patient treatment
has recently been changing in the direction of shorter hospital stay
through the use of early recovery programs (Fast track), and this
may also have had an effect on shortening the hospitalization pe-
riod.

The techniques of ileostomy creation and its reversal are relatively
easy; nonetheless, the incidence of complications pertinent to sur-
gery is not low; thus requiring attention. Reviewing Korean studies
pertinent to complications that developed after an ileostomy rever-
sal, Song et al. [18] reported that after an ileostomy reversal, among
55 patients, 18 (32.7%) developed complications; wound infection
(24.3%), small bowel obstruction (16.4%), incisional hernia (7.9%),
etc. also developed. Kim et al. [19] reported that after an ileostomy
reversal, among 164 patients, 33 (19.7%) developed complications;
small bowel obstruction (11.5%), enteroplagia (4.2%), incisional
hernia (1.8%), and wound infection (1.2%) also developed. Review-
ing articles in other countries, Kaidar-Person et al. [20] reviewed
26 reports and found that the incidence of overall complications
after an ileostomy reversal was 2-33.1%. Among them, small bowel
obstruction was 0-15%, wound infection was 0-18.3%, anastomotic
leakage was 0-8%, and open abdominal reoperation was required
in 0-12.8% of the cases. Chow et al. [21] reported that in 48 reports
that analyzed 6,107 who had received an ileostomy reversal, after
an ileostomy reversal, the incidence of overall complications was
17.3%, the mortality rate was 0.4%, and open abdominal reopera-
tion was required in 3.7% of the cases. As complications, small
bowel obstruction (7.2%) and wound infection (5.0%) were most
prevalent, and it was pointed out that the incidence of postopera-
tive complications was underestimated. In our results, similar to
previous reports in Korea and other countries, the incidence of
overall complications was 22.9% (11/48 cases), and wound infec-
tion and small bowel obstruction developed frequently.

The limitations of our study are that it was a retrospective study
and, thus, was different from prospective studies, wound infection
could not be defined as the primary endpoint, several variables
could not be controlled in advance, and the outcomes could not
be objectively compared. In addition, the time required for wound
healing and the cosmetic satisfaction level of patients about surgi-
cal scars, which are important discussion points for purse-string
skin closure, could not be assessed accurately. The purse-string
skin closure subject group was 18 patients, which is relatively
small. In addition, for the selection of patients, purse-string skin
closure was introduced and performed for ileostomy reversal
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from the year 2008, thus making it difficult to compare linear skin
closure with purse-string skin closure performed during the same
period conclusion ileostomy reversal, wound closure by purse-
string skin closure showed a wound infection rate comparable to
that of conventional linear skin closure. Therefore, if cosmetic ef-
fects and so on are considered, our results suggest that the purse-
string skin closure is a new alternative for wound closure.
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