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Abstract

Background Nearly 15% colorectal cancer (CRC) patients received ileostomy, while surgical site infection (SSI) is

a common complication after ileostomy wound closure. Purse-string closure was reported to reduce SSl rate in
ileostomy wound closure compared with conventional linear closure, but had never been systematically reported in
CRC patients. The present study aimed to compare the short-term outcomes between purse-string and conventional
closure in Chinese CRC patients.

Patients and methods A total of 57 CRC patients underwent ileostomy wounds closure in the Second Affiliated
Hospital of Zhejiang University during November, 2015 and October, 2017 were retrospectively reviewed. Twenty-nine
received purse-string closure while the others received conventional closure. The short-term outcomes including SSI
rate, scar length, pain score and hospital stay were reviewed and analyzed.

Results There were no significant differences in the characteristics of the patients between two groups. The SSI rate
was similar within two groups (10.3% vs 10.7%, p=1.000). The purse-string closure group had a significantly short scar
length (1.66 cm vs 5.30 cm, p <0.0001), but had no difference in operation time, hospital stay and postoperative pain.

Conclusion The present study did not find superiority of Purse-string closure in SSI rate control. It seemed only had a
cosmetic effect according to its shorter scar length.
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Temporally ileostomy closure was usually performed
3 to 6 months later after the first operation [9]. Surgical
site infection (SSI) was a frequent postoperative compli-
cation with an incidence varying from 0 to 41% [10-14].
Purse-string closure was first reported by Banerjee A and
we introduced this technique in November, 2015 [15]. In
brief, there were two major differences between purse-
string closure and conventional linear closure. The purse-
string closure made a circular incision, which was closed
by purse-string suture using 2—0 Prolene”. While the
conventional closure made a fusiformis incision, and it
was lastly closed by interrupted sutured using 1-0 MER-
SILK™ non-absorbable suture. Therefore, a round skin
gap was left after operation in purse-string closure group
and it would get self-healed within 3 weeks [13]. Several
studies, both prospective and retrospective, had reported
purse-string closure reduced SSI rate to less than 10%
[13, 14, 16—19]. However, the primary disease of patients
enrolled in these studies included both benign (inflam-
mation bowel disease, traumatic bowel perforation, et al.)
and malignant (CRC) diseases. While there is few studies
specifically discussing purse-string in CRC patients. In
addition, half of the researches reported a more than 20%
SSI rate in conventional closure group, which was con-
sidered unacceptable in daily clinical practice [13, 14, 16].
Therefore, we would evaluate the SSI rate in conventional
closure group based on our own CRC patients.

The present study aimed to compare the short-term
outcomes, including SSI rate, scar length, operation time,
postoperative pain and hospital stay, between purse-
string and conventional closure of ileostomy wounds in
CRC patients. We set SSI rate as the primary comparative
factor, while the operation time, hospital stay, postopera-
tive pain and scar length were set as the secondary com-
parative factors.

2 Patients and methods

2.1 Patients

CRC patients underwent ileostomy wounds closure in
the Second Affiliated Hospital of Zhejiang University
(SAHZU) during November, 2015 and October, 2017
were consecutively enrolled. All patients were previously
pathologically diagnosed with CRC and received radical
carcinoma resection and simultaneous temporary ileos-
tomy. In the present operation, each patient received
either purse-string ileostomy closure or conventional
ileostomy closure according to surgeons’ own choice. The
baseline variables included: age, sex, body mass index
(BMI), American Society of Anesthesiology (ASA) score,
diabetes, hypertension, smoking, time from primary
surgery to closure, patient-controlled analgesia (PCA)
pump using, primary tumor location, radiotherapy,
chemotherapy within 3 months, and pathological cancer
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stage. The study was approved by the Ethics Committee
of SAHZU(2023-LSY-0126).

2.2 Interventions

Ileostomy wounds closure were performed within
8 months after the radical tumor resection. The opera-
tions were performed in the Department of Colo-
rectal Surgery and Oncology of SAHZU by three
experienced surgeons (Dr. Jun Li, Dr. Li-Feng Sun and Dr.
Dong Xu).

For purse-string closure, the standard operative techni-
cal consisted of a circular incision around the ileostomy
(approximately 4.0 cm in diameter) with dissection into
the peritoneal cavity and formal resection of the ileos-
tomy. A side-to-side stapled anastomosis was performed
with an Autosuture” GIA™ 80 reloadable stapler to join
the broken ends of ileum. The resulting enteroenterot-
omy was overstapled with a staple reload. Abdominal clo-
sure was achieved using 1-0 Ethicon Coated VICRYL"
suture and the subcutaneous layer was closed by 3-0
MERSILK™ suture (see in Fig. 1a). Abdominal wound

Fig. 1 Procedure for purse-string group in skin wound closure. a the
subcutaneous layer was first closed by 3-0 MERSILK™ non-absorbable
suture. b the circular skin incision was closed using a purse-string
subcuticular suture with 2-0 Prolene™. ¢ the Prolene™ was tightened
to shrink skin wound. d Purse-string skin closure was completed
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was incubated with povidone iodine (PVP-I) for 30 s,
and washed-out with warm sterile saline after fascial clo-
sure. At last, the circular skin incision was closed using
a purse-string subcuticular suture with 2—0 Prolene™,
Ethicon (see in Fig. 1b-d).

While for conventional ileostomy closure, the surgeons
made a fusiformis incision around the ileostomy (approx-
imately 5-6 cm in length). The following steps were simi-
lar to the purse-string closure described above except the
skin closure. The skin incision was interrupted sutured
using 1-0 MERSILK™ non-absorbable suture.

During the operation, all patients received a single
dose of intravenous antibiotics: Cefmetazole (2 g per
patient). Standard intravenous anesthesia was performed
and ventilation maintained with 80 percent oxygen dur-
ing surgery. All patients were requested to mobilize and
given a full liquid diet on the first day after surgery. They
were discharged from hospital when mobile, independ-
ent in activities of daily living, and medically fit. The
sutures were taken out 18-21 days and 7-10 days after
operation for the purse-string and the conventional ileos-
tomy respectively in outpatient department according to
superficial recovery.

2.3 Short-term outcome measurements

The operation time was recorded in the operation system,
calculated from cutting skin to suture finished. Pain score
was assessed and recorded by nurses every 8:00 AM for
three days after surgery using visual analogue scale (VAS)
[13]. Surgical site infection (SSI) was defined as any infec-
tion occurs within 30 days after surgery and involves only
skin and subcutaneous tissue of the incision by the Cent-
ers for Disease Control (CDC) [20]. It was assessed and
recorded by three attending surgeons (Dr. Jun Li, Dr. Li-
Feng Sun and Dr. Dong Xu) routinely until 30 days after
operation. The postoperative hospital stay was calculated
from the operation day to the date of discharge. The scar
length was measured three weeks after operation.

2.4 Statistical analysis

All data was stored in Microsoft EXCEL 2017. Student’s
t test was performed to compare continues and normal
distribution data, like operation time and scar length
between two groups. Data without normal distribution,
like postoperation hospital stay and postoperative pain,
was showed as mean+ interquartile range (IQR). And
nonparametric test, like Mann—Whitney test was per-
formed. The distribution of cancer stage and ASA score
was also compared by Mann—Whitney test. Categorical
data, like SSI rate, tumor location were compared using
Fisher’s exact test. All statistical analysis was performed
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using Graphpad Prism 6.0c (GraphPad Software Inc., San
Diego, CA, USA). A two- sided P-value of 0.05 or less was
considered to indicate statistical significance.

3 Results

3.1 Patients’ characteristics

Between November, 2015 and October, 2017, a total of 57
patients were finally enrolled. Among them, 29 patients
received purse-string closure while the other 28 patients
were performed conventional closure. The patient
populations in both groups were well matched in most
respects. The primary tumor located mostly in rectum
in both groups. We also compared factors which might
affect the status of ileum and anastomotic stoma recov-
ery (like radiotherapy, chemotherapy, smoking, diabetes
and hypertension) but found no significant difference.
Additionally, pathological stage of the primary tumor was
also analogous. As some rectal cancer patients received
pathologically completely response (pCR), there had
been stage 0 in both groups. There were 3 patients with
stage IV. Two of them were diagnosed with liver metasta-
sis during operation while pre-operative CT scan showed
no evidence. The other patient was diagnosed with lung
metastasis, we performed radical surgery because of his
severe symptoms in primary tumor. It is rare to have an
ileostomy after radical right colectomy. However, we have
three right colon cancer patients underwent ileostomy in
the present study. These three patients also had intesti-
nal obstruction on the basis of right colon cancer. During
the operation, patients showed serious intestinal edema,
which would have high risk of anastomotic fistula after
direct anastomosis. Therefore, we chose performed anas-
tomosis and ileostomy to reduce the occurrence of anas-
tomotic fistula as much as possible. More details of the
patients’ baseline were shown in Table 1.

3.2 Primary comparative factor

The overall SSI rate in the whole cohort was 10.5%. A
total of six patients developed SSI after operation, and
each group had three. There was no significant difference
of SSI rate within two groups (10.3% vs 10.7%, p =1.000).
Among the six SSI patients, half were diagnosed in-hos-
pital. One patient in the purse-string closure group was
re-admitted due to severe SSI. All SSI patients developed
pain, localized swelling and erythema. Daily dressing-
change was performed in all SSI patients and two of them
received antibiotics therapy. Within two months, all these
patients got recover.

3.3 Secondary comparative factors
The mean operation time was similar in both
groups (91.45 min versus 94.54 min). There were no
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Table 1 Baseline of patients enrolled
Purse-string closure Conventional closure PValue
(n=29) (n=28)

Age (years)® 59.34 (10.98) 59.71 (12.65) 0.906"
Sex 0.082*

Male 24 17

Female 5 11
BMI (kg/m?) 22.14(2.73) 2144 (3.11) 03717
Diabetes” 2 (6.9%) 2(7.1%) 1.000*
Hypertension® 11 (37.9%) 7 (25.0%) 0.395*
Smoking® 8(27.6%) 6 (21.4%) 0.760*
ASA Score 0.800°

1 0 2

2 28 25

3 1 1
Time from primary surgery to closure (days)’ 141.6 (63.79) 116.2 (38.18) 0.075"
PCA pump 0.881*

Yes 13 12

No 16 16
Tumor location 0.529*

Right-side 2 1

Left-side 3 1

rectum 25 26
Neoadjuvant therapy” 15 (51.7%) 18 (64.3%) 0.424*
Chemotherapy within 3 months® 14 (48.3%) 8 (28.6%) 0.176%
Pathological stage >0.999°

Stage 0 4 6

Stage | 2 3

Stage |l 12 10

Stage |ll 10 7

Stage IV 1 2

2 Values are mean(s.d.)
b Values are number (percent)
* Students't-test, ¥ Fisher’s exact test, $ Mann-Whitney test

intraoperative complications in either group. The mean
postoperative hospital stay was 8.45 days in the purse-
string closure and 6.75 days in the conventional closure
without significant difference. Notably, one patient
in the purse-string closure group stayed 58 days after
surgery due to anastomotic fistula, which was the long-
est postoperative hospital stay in the present study.
The postoperative pain was similar and less than 2 for
three days in both groups, which was tolerable for all
patients.

The length of scar was measured three weeks after
operation when patients came back for review. Purse-
string closure had a much shorter scar length than con-
ventional closure (1.66 cm versus 5.30 cm, p<0.0001,
see in Fig. 2). Although purse-string closure made
a circular skin incision with a diameter of 4.0 cm, it
resulted in a little wound after tightening Prolene™ (see

in Fig. 1c and d). Therefore, it indicated purse-string
might have a cosmetic effect, and it might be the only
different short-term outcome. All these comparative
factors were shown in Table 2.

4 Discussion
The present study compared the short-term outcomes,
including SSI rate, scar length, operation time, postopera-
tive pain and hospital stay, between purse-string and con-
ventional closure of ileostomy wounds in CRC patients. We
demonstrated purse-string showed none superiority in SSI
rate control. Our research, for the first time as we know,
focused on ileostomy closure specifically in CRC patients.
Several studies (three randomized controlled trails,
three retrospective studies and one meta-analysis) had
reported an under 10% SSI rate in purse-string group,
and mostly under 5% [13, 14, 16-19, 21]. While for
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Table 2 Comparison of short-term outcomes in two groups
Purse-string closure Conventional closure P
(n=29) (n=28)
Operation time (min)® 91.45 (16.85) 94.54 (25.71) 0.906"
Postoperative hospital stay(days)® 8.45 (2.00) 6.75 (2.00) 0.945°
Postoperative pain®
Day1 1.31 (1.00) 1.04 (0.75) 0.221°
Day2 0.89 (1.00) 0.61(1.00) 0.186°
Day3 0.59 (1.00) 0.50 (1.00) 0.564°
SsIP 3(103%) 3(10.7%) 1.000*
Scar length (cm) ® 1.66 (0.45) 5.30 (0.64) <0.0001"

2 Values are mean (s.d.)

b Values are number (percent)

¢ Values are mean (interquartile range, IQR)
 Students't-test, + Fisher’s exact test, $ Mann-Whitney test

conventional closure, there were four studies reporting
a SSI rate that was higher than 20% [13, 14, 16, 21]. In
our research, the SSI rate showed no difference and the
conventional closure group’s SSI rate was more accept-
able in clinical practice. One major reason was our
protocol required incubating abdominal wound with
PVP-I for 30 s after fascial closure and before skin clo-
sure. As PVP-I is a common disinfectant used during
operation, we believed it contributed to the reduction
of SSI rate. Therefore, incubating abdominal wound
with PVP-I, not only washout by warm saline should
be considered during ileostomy closure. The other rea-
son was our study only enrolled Chinese CRC patients.
These patients had lower BMI (average <23.0 kg/m?)
and younger age (average <60) than western countries
[13, 14, 16-19]. While higher BMI was reported as
a risk factor of SSI, and an older age also independently
predicted a higher risk of SSI [22, 23], it might partly
explain the phenomenon in our research. Neverthe-
less, surgeons should still carefully pay attention to the
applicability of purse-string closure in CRC patients.

Except SSI rate, our data showed no difference in
operation time, postoperative hospital stay, postopera-
tive pain between two groups, which was similar to the
previous studies [13, 14, 16—19]. A shorter scar length
was resulted from the purse-string closure because of
tightening purse-string, which indicated a cosmetic
advance of purse-string closure. Even though our
research only had a follow-up of three weeks, it was
confirmed by longer follow-up in other studies [13, 21].
However, scar length was not the primary compara-
tive factor in our study, and cosmetic effect was evalu-
ated not only by scar length. In the future study, a more
scientific scar assessment system, like Vancouver Scar
Scale should be applied [24].

There were still some limitations in the present study.
Firstly, it was a single center retrospective study with
limited patients. Therefore, the baseline data of the two
groups of patients was not very balanced, even though
with no statically significance. While as the purse-
string closure showed no superiority in CRC patients, a
larger population randomized controlled trail might be
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carefully considered in the future. Furthermore, as a ret-
rospective study, patients were not randomly assigned to
each group. And it might inevitably lead to selection bias.

In conclusion, the present study compared purse-string
closure and conventional closure of ileostomy wound
in Chinese CRC patients. It did not find superiority of
Purse-string closure in SSI rate control, but seemed only
have a cosmetic effect. Therefore, surgeons should care-
fully recommend purse-string ileostomy closure to CRC
patients.
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