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ABSTRACT

Background: Coaptive film (i.e., Steri-Strips') is an
adhesive tape used to replace sutures in wound etesThe
use of coaptive film for wound closure after longomhe

imet
literature.Methods:The aim of this prospective, randomized

fracture fixation has not been well documented
controlled trial comparing coaptive film with sutes for
wound closure after long bone fracture fixation wa&in
closure time, incidence of wound complications arsd¢ar
width at 12 week follow-up. Forty-five patients uerdwent
femur fracture fixation (22 patients’ wound closewith
sutures, 23 with coaptive fiIm)RESU|tSZThe mean time for
skin closure using coaptive
compared to 437.27 seconds using suture. The m eaumd
lengths in the coaptive film group and suture growpere
187.65 mm and 196.73 mm, respectively. One patiené¢ach
group had wound com plication€onclusion:coaptive film
is a time-saving procedure for skin closure follomgi long
bone fracture fixation. There is no difference imetincidence
of wound complications and scar width between theseo

methods of skin closure.

INTRODUCTION

Coaptive film is an adhesive tape used to replawduses in
wound closure. Van De Geve€t al demonstrated that the
Steri-Strip™ brand (3M, St. Paul MN, USA) of coaptive film
is a reasonable and safe alternative to sutures hwitt
incidence of wound infection, dehiscence or skimitation®.
Kerrigan and Homa found that Steri-Strig'spermits faster
wound closure than sutufeand Lazaret al reported that
Steri-Strip™" decreases erythenfaThese above mentioned
studies were performed by cardiothoracic surgether

plastic surgeon’s

Rebello and colleagues conducted a randomized colheéd
trial comparing coaptive film (Steri-Striff) and sutures in
children with cerebral palsy undergoing soft tissuelease$
and concluded that Steri-Stripstakes less time to close the
skin than sutures; they reported no wound complioas and
the resulting scars produced similar cosmetic rasullhese

film was 171.13 seconds

findings were further supported by Grottka@t alwho used
Steri-Strips” compare to sutures in children undergoing
posterior spinal fusion with instrumentatién They
concluded that Steri-Strip$ are time-savers for skin closure
following paediatric spine surgery, and producedntparable
cosmetic results with no increase in complicatioates. We
found no reports comparing coaptive film (Steri-Sts™) to
skin closure in

sutures for routine orthopaedic unaa

surgery.

The difference in skin thickness between the limarsd trun¥
can affect wound dehiscence and infection in ortlaegic
surgery. The aim of the present study was to comeptre use
of Steri-Strips" standard suture technique for wound with
closure after
the

incidence of wound complications, and scar form atio

long bone fracture fixation, specidity

comparing time taken to close a surgical wound,

MATERIALS AND METHODS

Patients

The study sample consisted of 45 patients, aged3B3years
old who underwent femoral shaft fracture fixatiom @ major
hospital in Kelantan state Malaysia, from Decem 010 to
November 2011. Inclusion criterias were closed frame of
the femur that required plating or nailing (opendrection via
lateral subvastus approach) requiring primary closwf an
operative thigh wound. Exclusion criterias were olmic

disease (e.g., diabetes mellitus, chronic renallfae) or

prolonged treatment with corticosteroid / chemothpy
drugs for any reason, skin hypersensitivity to caiag film,
open fracture, or history of osteomyelitis in theea of the
tdher

wrodu

closure after the femoral shaft fracture fixatiohhe surgeon

surgical site. Patients were randomly assigned

coaptive film technique or suture technique for

was informed of closure type at the start of surger

Operative techniques

All patients underwent femoral shaft fracture fixan, either
plating or nailing, and the operative wounds wer®sed in
layers. The deep fascial layer was closed with cianbus
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running suture using an absorbable braided synthetiture
1) and
continuous

was closed with
braided

synthetic suture (Vicryl 0) to relieve tension argppose the

(Vicryl subcutaneous layer

running suture using absorbable

wound edges.

In the coaptive film group, the skin was closed WwiSteri-
Strips™ (3M, St. Paul, MN USA) whereas in the suture
group the skin was closed using interrupted non-atbsable
monofilament synthetic suture (Dafilon 3/0). All wands
were dressed and covered with a compressive elastic
bandage until wound inspection. The length of timaken to
close the skin of the operative wound was recordi@dthe

operation theatre.

Follow-up

Patients were reviewed and the wound examined ay ®a
post-surgery in the ward and subsequently at thel ef the
2nd,
clinic as an outpatient. At the 2nd-week visit, wods were

6th and 12th-week post-surgery in the orthogae

inspected for any wound-related complications (suals

inflam m ation, infection, necrosis or dehiscence).te8i-
Strips™ or sutures were removed at this visit. Sutures were
removed using a suture cutter or scissors. At thth-&eek
visit, wounds were inspected again for any delaywound
related complications. At the 12th-week visit, wvewwaluated

scar formation. Scars were objectively evaluated by

measuring the scar width with a Vernier caliper.

Statistical analysis

We used SPSS software, Version 18 for Window fortala
analysis. The Fisher’s exact test was used to dmtiewe the

association of sex, Tscherne classification (forftsdissue

injury) and type of surgery with wound closure m eths, and
also to analyse statistical difference in incidenoé& wound

complication between the two groups. The chi-squéaest

was used to analyze the association of smoking whthth

groups. The independent t-test was used to detemnthe

association of age in both groups as well as to lgse

differences (normal distribution) in wound lengthskin
closure time and scar width between the two grougde
Mann-W hitney U test was used to analyze the injusyrgery
interval in both groups as these data were not natip

distributed.

RESULTS

Of the 45 enrolled patients, we used sutures for R&tients
in the suture group and 23 in the Steri-St¥ipgroup (Table 1).
In general, the demographics data shows no sigrifice
difference between the two groups for age, sex, «ing
status, soft tissue injury following femoral fracrtes
(Tscherne classification) and type of surgery, eptdor the
injury to surgery interval which was significantldifferent
(p=0.022). The Steri-Strip' group had

longer intervals from day of injury to the day ofisgery with

unintentionally

Comparative Study for Wound Closure

a median of 8 days compared to the suture group hwat
median interval of 3.5 days.

On the average 2 pack of sutures (suture group) 8npack
of Steri-Strips" (Steri-Strip™ group) were used to close the
surgical wound . The mean difference in wound lehgtas
0.361) (Table
complete skin closure time was using Steri-Stripsfaster

not statistically significant (p= INTime to

than sutures (p <0.001).

The incidence of wound complication was noted foacé

group (Table I1I1), the
statistically significant.

although difference was not
Furthermore, the scarogluced by
Steri-Strip™ was narrower than that produced by sutures as
of the 12th-week follow-up visit (Table IlI). The fference in

scar width was not statistically significant (p=20L1).

DISCUSSION

Skin closure time

This study showed that wound closure using coaptiilen
(Steri-Strip™) is faster compared to closure using suture
technique. By reducing the skin closure time andushthe
total operative time, related operative costs mag feduced
and the capacity for the number of surgeries penied may
also increase. The net effect may benefit the patias well
as our healthcare management and government.

Furthermore, the rapid closure of the skin may alsduce
the surgeon’s burden especially after a long sungefor
example a multi-fracture case. With no risk of ndedrick
injury, the ease of use of the Steri-Stifpmay reduces stress
levels of surgeons and assistants related to wouwhasure.
The shorter skin closure time may also shorten taegth of
anaesthetic time (for general anaesthesia), and ntegreby
prevent to

complications due lengthy anaesthesiadan

intubation.

Wound complication

A majority of study participants had little or no ifd soft
tissue injury (Tscherne Grade 1). In this study,etlSteri-
Strip™ group unintentionally had a significantly longer
injury to surgery interval time than the suture gm. D espite
this longer interval, the difference in incidencef wound
complication between the two groups was not statiatly
significant. There was one case of wound complioatiin
each group, and both healed well after local woundre.
Therefore, the use of Steri-Strip's as the wound closure
device in post-traumatic long bone surgery is safed does
not entail any additional risk for wound complicati.

Scar Evaluation

To date, we found no studies describing scar widtthen
using Steri-Strip8". Quinn et a|.reported that evaluation of
wounds at 3-month post-wound closure provides a doo
measure of long term cosmetic outcomeTherefore, we
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Table I: Demographics characteristics and surgical characteristics of enrolled patients

Variables Suture (n = 22) Steri-StripTM (n = 23) p-value
n (%) n (%)
Age (years) 18.77 (4.82)* 19.96 (4.19) 0.384
Sex
Male 20 (90.9) 17 (73.9) 0.135
Female 2(9.1) 6 (26.1)
Smoking
Yes 9 (40.9) 13 (56.5) 0.295
No 13 (59.1) 10 (43.5)
Tscherne Classification
Grade 1 21 (95.5) 19 (82.6) 0.187
Grade 2 1(4.5) 4(17.4)
Type of Surgery
Plating 21 (95.5) 19 (82.6) 0.187
Nailing 1(4.5) 4(17.4)
Injury-Surgery Interval (days) 3.50 (5.00)** 8.00 (8.00) 0.022

* mean (standard deviation)
** median (inter-quartile range)

Table 1l: Comparison of wound length, skin closure time and scar width between sutures and
Steri-StripTM using independent t-test analysis

Variables Mean Difference Difference (df) p-value
(95% ClI)

Wound Length (mm) 9.08 (-10.73, 28.88) 0.92 (43) 0.361

Skin Closure Time (seconds) 266.14 (209.37, 322.92) 9.55 (32.31) < 0.001

Scar Width (mm) 0.54 (-0.32, 1.39) 1.27 (43) 0.211

Cl: Confidence Interval, DF: Degrees of Freedom

Table Ill: Comparison of wound complication between sutures and Steri-Strips™

Variables Suture (n = 22) Steri-Strip ™ (n = 23) p-value
n (%) n (%)
Wound Complication
Yes 1 (4.5) 1(4.3) 0.744
No 21 (95.5) 22 (95.7)

Fig. 1: Photograph, 3 months postoperatively, showing presence of suture and crosshatch marks (A, suture group) and linear scar (B,
Steri-Strip™ group).
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assessed the surgical scar for each group at theh2eek
follow-up visit. In the present study, the scarogluced by
Steri-Strips" was narrower than seen in the suture group,
possibly because Steri-Strip causes less skin inflammation
than sutures which require multiple needle punctsyre
strangulation of the wound edges and bridging thergical
wound with a tight knot. It is well known that ineased
inflammation leads to more scar formatibrHowever, when
compared the difference in the scar width was foutodbe

not statistically significant.

The presence of suture marks as well as cross-hiatghn the
suture group, makes the scar cosmetically unpreaéhd
compared to the Steri-StripTM group in which theagcwas
a simple line (Fig.1). Aesthetics of the scar ameportant for
patients who wear shorts for swimming or other atti¢s or
others who are concerned about the appearance efsbar.
The narrower scar width produced by Steri-Stripss also
more cosmetically pleasing, a further advantages Siteri-

Strip™ use as the wound closure device.

Cost

The average number of packages of Steri-Stffpand the
Dafilon 3/0 sutures used in this study was 3 pac&sd 2
packs, respectively. Although, the cost for the Bi8trip™
used was RM 4.00 per pack and the Dafilon 3/0 setwas

RM 2.75 per pack, note that material cost mentionisdnot
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fixation surgeries.

CONCLUSION

The use of Steri-Strip’d for wound closure after long bone
fracture fixation is a time-saving method that che safely
used without additional risk of postoperative wound
complications. Use of Steri-Strip’% resulted in scar width
similar to that created by the traditional suturatbprovided
a better cosmetic outcome with no suture marks goss-
hatch marks. Further studies are required to analylse cost
effectiveness of Steri-Strig¥ in details and to assess the
outcome of the Steri-Strip¥ for other fractures fixation

sites, especially around mobile joints.
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