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―Case Reports―

Subcuticular Suturing with Closed Suction Drainage for Wound Closure Fol-

lowing Stoma Reversal
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Incisional surgical site infection (SSI) is a leading complication of stoma reversal procedures. This retro-

spective study was conducted to assess the incidence of incisional SSI and other wound complications

when wound closure was achieved by subcuticular suturing and closed suction drainage following

stoma reversal. We analyzed data from a total of 49 patients, all of whom had undergone insertion of a

10 Fr closed suction drainage tube in the fascia, following irrigation with approximately 300 mL of

physiological saline. We then performed subcuticular suturing with 4-0 monofilament absorbable su-

tures. The median age of our patient population (34 men and 15 women) was 68 (range, 35―84) years.

Six patients had an end stoma and 43 had a loop stoma. The wound category was ‘contaminated’ in 18

patients, while an incisional SSI was observed in one patient (2.0%). No wound disruptions, seromas, or

drain infections were evident. Our data are reliable, but our study is limited in terms of general appli-

cability; however, the low SSI rate indicates that the procedure is acceptable. Further research into this

procedure will require a randomized trial design. (J Nippon Med Sch 2018; 85: 183―186)
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Introduction

Incisional surgical site infection (SSI) is a leading compli-

cation in colorectal surgery1,2, especially in stoma creation

and closure3. It is also one of the most frequent complica-

tions following stoma closure. Several studies have re-

ported a 40% incidence in incisional SSI, a complication

which increases medical costs and prolongs a patient’s

hospital stay1,2,4. A prospective randomized study and

meta-analysis found that delayed primary closure de-

creased the rate of wound infection more readily than

conventional primary closure5,6. However, the optimal

timing of wound closure following stoma takedown has

yet to be determined. All patients with delayed sutures

must receive dressing before closure, which can be pain-

ful. Recent reports have found that purse-string suturing

is superior to conventional suturing after stoma take-

down, with a reported incidence of incisional SSI of less

than 10%7―10.

Subcuticular suturing is usually used in plastic surgery

because it enables primary wound healing to occur with

wound closure. A recent meta-analysis of randomized

controlled trials found abdominal wound closure with

subcuticular suturing to be superior, with regard to

wound complications, to the use of a skin stapler after

caesarean delivery11. Kobayashi et al. also reported that

subcuticular skin closure protected against incisional SSI

after closure of a diverting stoma12. While this has not

been demonstrated by a randomized controlled study,

additional subcutaneous drainage could lower the rates

of incisional SSI in some higher risk cases such as those

involving obesity13,14 or stoma creation15.

This retrospective study was conducted to assess the

incidence of incisional SSI and other wound complica-

tions when wound closure was achieved by subcuticular

suturing and closed suction drainage after stoma rever-

sal.
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Fig.　1　A spindle-shaped skin marking was made before incision (a). After fascia closure, a 10 Fr closed suction 

drainage tube was placed on the fascia (b). Skin closure was done by subcuticular suturing (c), followed 

by film dressing.
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Fig.　2　A schematic of the procedure, used with permis-

sion from Ethicon.

Materials and Methods

Patients

We analyzed data from 49 patients who had under-

gone a stoma reversal operation prior to December 2014.

All patients underwent the procedure as described below

with regard to wound closure at the stoma site.

Wound Closure Procedure at the Stoma Site and

Wound Management

A spindle-shaped skin marking was made before the

incision (Fig. 1a). The stoma was closed tightly using in-

version sutures on the intestinal mucosa, after which a

spindle-shaped skin incision was made. Laparotomy was

performed once the fascia was exposed through the in-

testine. After completely dividing the intestine from the

abdominal wall, extra- or intra-corporeal reconstruction

was performed. The abdominal fascia was closed by in-

terrupted suturing, using a gradually absorbable mon-

ofilament suture (PDS II R, Johnson & Johnson). Follow-

ing irrigation with approximately 300 mL of physiologi-

cal saline, a 10 Fr closed suction drainage tube (J-VAC

drainage system, Johnson & Johnson) was placed on the

fascia (Fig. 1b). Skin closure was achieved by interrupted

subcuticular suturing with 4-0 monofilament absorbable

sutures (PDS II R Johnson & Johnson), followed by a film

dressing (Fig. 1c).

Schematic of Procedure

The procedure is illustrated in Figure 2. Subcuticular

sutures were made at 1 cm intervals. The film dressing

was removed on postoperative day 2. The wound was

monitored every day and the subcutaneous drain was re-

moved by postoperative day 5.

Results

Patient Characteristics

The median age of our patient population (34 men and

15 women) was 68 (range, 35―84) years. Six patients with

diabetes mellitus and twenty smokers were included in

the patient population. With regard to the ASA category,

ASA 1, 2, and 3 comprised 14, 32, and 3 patients, respec-

tively. Six patients had end stomas and 43 had loop

stomas. Stomas were in the small intestine for 28 patients

and in the colon for 21 patients. A loop stoma closure

was performed in 30 patients, including 2 patients who

underwent synchronous hepatic resection and 1 with a

cholecystectomy. Sixteen patients underwent curative col-

orectal cancer resection, including synchronous liver re-

section. Reconstruction after a Hartmann’s procedure was

performed in 3 patients. The mean operating time was

159 minutes (range, 52―491 minutes). Thirty-one patients

were classified with a wound category of ‘clean contami-
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nated’(CC) and 18 with ‘contaminated’(con). Risk indices

were 0, 1, and 2 for 19, 25, and 5 patients, respectively.

Wound Complications

Incisional SSI was observed in one patient (2.0%) with

ileostomy takedown created for diversion of low anterior

resection. No wound disruption, seroma, or infection of

the drain was noted. Primary healing was achieved in

most cases, with the exception of the one incisional SSI

case.

Discussion

Primary subcuticular suturing was performed with

closed suction drainage, because a low incidence of inci-

sional SSI has been noted in patients who undergo this

type of skin closure with stoma creation17. Although our

single-arm retrospective analysis may have skewed our

data somewhat, the incidence of incisional SSI was only

2.0% in our study population. Our procedure used closed

suction drainage, whereas Kobayashi et al. reported an

incisional SSI incidence of 11.1% in their patients who

underwent subcuticular suturing without closed suction

drainage for closure of a diverting stoma12. SSI was ob-

served in one patient with an ileostomy takedown cre-

ated for diversion of a low anterior resection; the wound

class of this case was class III (contaminated). Since sub-

cuticular suturing can approximate the dermis tightly, the

conditions for wound healing are maintained through the

blood supply and collagen formation from the recon-

structed dermis16,17. Additionally, closed suction drainage

can provide adequate approximation of subcutaneous

adipose tissue without dead space, avoiding the deposit

of blood and serous discharge (Fig. 2). For the approxi-

mation of subcutaneous adipose tissue, suturing is not

adequate as it can easily cause tissue necrosis through

ischemia, potentially creating major obstacles for wound

healing. Accordingly, subcutaneous suturing with closed

suction drainage that can discharge the infectious source

may be the best procedure to promote wound healing,

even though the wound may increase the risk for inci-

sional SSI.

The authors of a recent retrospective study reported on

the use of subcuticular purse-string suturing following

stoma takedown8. Although it is unclear whether this

procedure can promote primary wound healing, the re-

ported incidence of incisional SSI was 0%, as opposed to

the 23% noted for primary closure. Moreover, a meta-

analysis of purse-string suturing for stoma reversal

found that, while the quality of supporting evidence is

limited, this type of suturing is the best skin closure tech-

nique following stoma reversal, specifically with regard

to SSI rates18. Indeed, although the length of the wound

in our case was long, healing was relatively quick due to

primary healing without SSI.

Several study limitations should be noted. First, this

study was a single-arm, single-center retrospective study,

and thus comprised a relatively small number of pa-

tients. Further investigation into this procedure will re-

quire a randomized trial design. In addition, we know

very little about other complications such as incisional

hernia or the medical costs involved in this procedure. A

comprehensive study is required to further examine these

potentially relevant issues.
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