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Abstract

Objectives: The primary objective was to compare the cosmetic outcomes of traumatic trunk and
extremity lacerations repaired using absorbable versus nonabsorbable sutures. The secondary objective
was to compare complication rates between the two groups.

Methods: This was a randomized controlled trial comparing wounds repaired with Vicryl Rapide and
Prolene sutures. Pediatric and adult patients with lacerations were enrolled in the study. At a 10-day
follow-up, the wounds were evaluated for infection and dehiscence. After 3 months, patients returned to
have the wounds photographed. Two plastic surgeons blinded to the method of closure rated the
cosmetic outcome of each wound using a 100-mm visual analog scale (VAS). Using a noninferiority
design, a VAS score of 13 mm or greater was considered to be a clinically significant difference. We
used a Student’s t-test to compare differences between mean VAS scores and odds ratios (ORs) to
compare differences in complication rates between the two groups.

Results: Of the 115 patients enrolled, 73 completed the study including 35 in the Vicryl Rapide group and
38 in the Prolene group. The mean (+SD) age of patients who completed the study was 22.1 (+15.5)
years, and 39 were male. We found no significant differences in the age, race, sex, length of wound,
number of sutures, or layers of repair in the two groups. The observer’s mean VAS for the Vicryl Rapide
group was 54.1 mm (95% confidence interval [CI] = 44.5 to 67.0 mm) and for the Prolene group was 54.5
mm (95% CI = 45.7 to 66.3 mm). The resulting mean difference was 0.5 mm (95% CI = -12.1 to 17.2 mm;
p = 0.9); thus noninferiority was established. Statistical testing showed no differences in the rates of
complications between the two groups, but a higher percentage of the Vicryl Rapide wounds developed
complications.

Conclusions: The use of absorbable sutures for the repair of simple lacerations on the trunk and
extremities should be considered as an alternative to nonabsorbable suture repair.
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acerations or open wounds are a common injury the Centers for Disease Control and Prevention shows
in the United States. The National Hospital that approximately 6 million lacerations were evaluated
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during the year 2009." The majority of emergency phy-
sicians (EPs) are using nonabsorbable sutures to repair
these wounds.?*

Surgeons from various fields have used absorbable
sutures for repair of wounds, and the published literature
indicates that the cosmetic outcome is comparable to that
of lacerations repaired using nonabsorbable sutures.® 1°
Surgical wounds, however, differ from traumatic lacera-
tions in a number of ways. Surgical incisions are linear
and they occur under sterile situations. Lacerations that
present in the ED are often jagged or varied in shape,
and the level of wound contamination can be much
greater depending on the mechanism of injury. The liter-
ature from ED studies has shown that lacerations on the
face repaired with fast absorbing gut have good cosmetic
outcomes,1* but facial lacerations and extremity lacera-
tions vary in a number of ways: the blood supply to the
face is abundant, so wounds on the face heal quickly with
minimal scarring; cuts on the extremities tend to be more
contaminated, and tension on extremity wounds is
greater than that on facial wounds.

This study compared the cosmetic outcome of lacera-
tions of the extremities and trunk repaired in an ED set-
ting using absorbable or nonabsorbable sutures. As
lacerations on the extremities need sutures that stay in
place longer and have greater tensile strength, we used
Vicryl Rapide (Ethicon Endo-Surgery, Inc., Somerset,
NJ). Vicryl Rapide is polyglactin 910, a braided undyed
absorbable suture. The retention profile of Vicryl Rapide
is such that at 5 days 50% of its retention strength is
intact, and at 14 days 0% of its retention strength is
intact. The full absorption profile for the suture is 42
days.’® A review of the literature indicates that there
are, to our knowledge, no randomized prospective stud-
ies to date that have exclusively examined the cosmesis
of absorbable sutures on trunk and extremity lacera-
tions that present to the ED.

Using absorbable sutures in the ED would confer
many advantages. When absorbable sutures are used
the patients do not need to return for suture removal.
This means that adult patients would miss less time
from work and pediatric patients would miss less time
from school. As many of these follow-up visits take
place in the ED, it could reduce ED crowding and wait
times. Absorbable suture prices vary and are not always
less expensive than nonabsorbable sutures, but analysis
that has factored in patient missed days of work and
ED overhead costs has found the use of dissolving
material to be more cost-effective.'® Finally, for younger
patients suture removal can be anxiety-provoking and
stressful,'” so avoiding this follow-up procedure is ben-
eficial for the pediatric population.

The primary objective of this study was to compare
the cosmetic outcomes of lacerations repaired using
absorbable and nonabsorbable sutures on the trunk and
extremities. The secondary outcome was to compare the
complication rates between the two groups. The compli-
cations evaluated included infection, dehiscence, and
“train tracking.” Train tracking is defined here as a scar
that shows permanent sinus tracts or suture imprints. It
occurs when sutures are left in place for too long,
sutures are placed too tightly, or a suture that is too
large is used.
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METHODS

Study Design

This was a randomized prospective convenience sample
clinical trial approved by the institutional review boards
at Newark Beth Israel Medical Center (Newark, NJ) and
the Cardinal Glennon Children’s Medical Center (St.
Louis, MO). The study was registered at clinicaltri-
als.gov (identifier NCT00933829). Informed written con-
sent was obtained from the patient or from the parent
of the patient by a pediatric ED fellow or a pediatric EP.
In addition, written assent was obtained for any pediat-
ric patient older than 7 years of age.

Study Setting and Population
The study was performed at two urban inner city hospi-
tals in the United States and conducted from May 2010
until June 2012. At the primary study site patients were
recruited from the adult and pediatric EDs, whereas at
the secondary site, a children’s hospital, patients came
exclusively from the pediatric ED. The ED at the pri-
mary site sees 90,000 patients annually and the pediatric
ED at the second site sees 42,000 patients annually.
Patients were recruited for the study only during day-
time hours when study personnel were available for
enrollment. Patients eligible for enrollment had linear,
small (<8 cm), minimally contaminated (no visible dirt in
wound) lacerations on the trunk or extremities. Patients
were excluded from the study if any of the following
characteristics were present: facial lacerations, visible
dirt in the wound, delayed presentation to ED (>12
hours), nonlinear shape, bites, significant previous med-
ical history, the use of daily steroids, wound over area
of tension, or previous reaction to topical anesthetic.

Study Protocol

Using a random number generator in blocks of 10, the
names of the suture types were placed by an indepen-
dent physician in sealed consecutively numbered enve-
lopes. After identifying an eligible patient and obtaining
informed consent and assent, the physician who
enrolled the patient picked an envelope.

No standard protocol for wound preparation, cleans-
ing, or anesthesia was written for the study, and practi-
tioners from these sites were advised to prepare the
wounds using the practices that were already in place
for their departments. Wounds were repaired by
attending physicians, pediatric ED fellows, ED resi-
dents, or nurse practitioners. First-year residents per-
forming repairs were supervised by more experienced
practitioners, and medical students were not involved in
this study. The local anesthetics used for wound repair
included topical lidocaine, epinephrine, and tetracaine
(LET) gel and local injections of 1% lidocaine with and
without epinephrine. The absorbable suture group was
repaired using either 4-0 or 5-0 Vicryl Rapide, and the
nonabsorbable suture group was repaired using 4-0 or
5-0 Prolene (Ethicon Endo-Surgery, Inc.). All wounds
were single-layer repairs, and simple interrupted
sutures were placed. As Vicryl Rapide and Prolene
appear different in color, practitioners who repaired the
wounds were not blinded to enrollment. Patients were
also not blinded to enrollment, as we needed to advise
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patients in the Prolene group of the need for suture
removal. Each patient received the standardized dis-
charge instructions for wound care and follow-up used
in the department where the repair took place.

Patients were asked to follow up in the ED after
10 days. At this time the wounds were evaluated for the
secondary outcomes of infection and dehiscence. A
wound was considered infected if antibiotics were pre-
scribed at the follow-up visit, if there was chart docu-
mentation of erythema or tenderness surrounding the
wound, or if purulent material was expressed from the
wound. A wound was described as dehisced if it
required the placement of additional sutures, tissue
adhesive, or closure by secondary intention. Any patient
whose wound was repaired by Prolene also underwent
suture removal at this visit. If a wound was repaired
using Vicryl Rapide, remaining intact sutures were left
in place. Although the practitioner who evaluated the
wounds for complications was not blinded to suture
type, he was not involved in the project and unaware
that the patients were enrolled in a study. Data were
later abstracted from the electronic medical record (ED-
IMS, Parsippany, NJ; or EPIC, Verona, WI) by the
authors of the study. If a patient did not follow up for
this visit, or chose to follow up at a primary care doc-
tor’s office, the patient was called after a 10-day period.
During the phone call the patient or parent was asked
the following questions: were antibiotics prescribed at a
follow-up visit, did pus come out of the wound, did the
wound open up, and did additional stitches or glue need
to be used to close the wound? If the answer was yes
for any of these questions, a result of infection or dehis-
cence was noted. The first author (CT) recorded all
results on a Microsoft Excel spreadsheet.

Patients were then asked to return to the ED to have
a photograph of the wound taken after a 3-month per-
iod. The decision to follow up at 3 months instead of
6 months came from the Food and Drug Administra-
tion’s determination that a 3-month cosmetic outcome is
the standard for evaluating success of laceration
repair.’®1® As an incentive for return, the patients who
completed the study were each given a $25 dollar gift
certificate. Photographs were taken using a Nikon Cool-
pix 4100 camera (Nikon Inc., Tokyo, Japan) and saved to
a computer file. The camera was set on macro and pic-
tures were taken about 12 inches from laceration with
no zoom or flash. As some patients were not able to
return for this visit they sent photos of their wounds via
smart phones to the primary investigator’s cell phone
or e-mail account. If the photos were of equivalent qual-
ity as the pictures taken with the study camera protocol,
they were used in the study and the gift certificate was
mailed to the patient. The photos were rated for the pri-
mary outcome of cosmesis by two plastic surgeons who
were blinded to treatment allocation. A 100-mm previ-
ously validated cosmetic visual analog scale (VAS) was
used for rating purposes.?®? Results were recorded by
the first author of the study on an Excel spreadsheet.

Photographs were also evaluated for the secondary
outcome of train tracking. Labels indicating group
assignment of the photos were removed and the first
author of the study assigned the photograph as train
tracking present or absent.
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Data Analysis

For this trial, a noninferiority margin of 13 mm mea-
sured on the VAS was considered clinically equivalent.
Previous studies have determined that the minimal clini-
cally important difference between cosmetic ratings
would be measured as 10 to 15 mm on the VAS.2022
Based on these data we used a standard deviation (SD)
for cosmesis scores of 15 mm and calculated that with
30 subjects in each group, with an alpha error of 0.05,
we would have 90% power to detect a 13-mm difference
in cosmesis scores.?® Using the confidence interval (CI)
approach, noninferiority can be concluded if the abso-
lute value for the lower boundary of the 95% CI for the
difference in means between the two groups does not
exceed 13 mm.

To compare demographic differences between groups
and wound characteristics of each group we used a chi-
square test for nominal variables and a risk ratio for
ordinal variables. To compare the difference between
the VAS mean values we used Student’s t-test. To com-
pare complication rates between the two groups we
used chi-square test and calculated the odds ratio (OR).
We used VassarStats to perform initial analysis and
subsequently had the statistician at the primary study
site review all work using Minitab.

RESULTS

During the study period, approximately 3,000 nonfacial
traumatic lacerations were seen at the primary site and
1,600 at the secondary site. We enrolled 115 patients
between May 2010 and June 2012. Two of the patients
who were initially enrolled were excluded from the
study, as there was no documentation of the enrollment
group. Of the remaining 113 patients, 55 were in the
Vicryl Rapide group and 58 were in the Prolene group.
Forty patients did not complete the study. Of the 73
patients that completed the trial, 35 were in the Vicryl
Rapid group and 38 were in the Prolene group (Fig-
ure 1).

Table 1 summarizes the demographic characteristics
of patients who completed the study and those who
were lost to follow-up. A larger percentage of the
patients who were lost to follow-up were males, and the
wounds for this group were also longer. Table 2 sum-
marizes the demographic characteristics of the patients
in the Vicryl Rapide group and the Prolene group.
There were no significant differences between these
two groups.

Table 3 summarizes the results of the mean VAS
score. The mean VAS score for the Vicryl Rapide group
was 54.1 (95% CI = 44.5 to 67.0) and that for the Prolene
group was 54.5 mm (95% CI = 45.7 to 66.3). The differ-
ence between the two scores was 0.5 mm (95% CI =
-12.1 to 17.2 mm). The absolute value of the lower end
of the CI was less than 13 mm, indicating that Vicryl
Rapide is not inferior to Prolene for suture repair. Four
of the patients enrolled in the study had more than one
laceration. When mean VAS scores for the Vicryl
Rapide and the Prolene groups were compared incorpo-
rating these within-subject correlations, an equivalent
difference between the two scores (0.5 mm) was calcu-
lated.
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Figure 1. Study flow.

Table 4 summarizes the complication rates in our
study. Twenty-four of the patients had complications
recorded in our electronic medical record by health care
workers, and 49 patients self-reported the complica-
tions. Three of the Vicryl Rapide wounds became
infected and one of the Prolene wounds became
infected (OR = 0.3, 95% CI = 0.03 to 2.9). There was no
reported dehiscence in either group. Six of the Vicryl
Rapide scars showed train tracking, while three of the

Table 1
Demographic Characteristics for Patients Who Completed the
Study Compared With Those Who Were Lost to Follow-up

Analyzed (n = 38)

Prolene scars had this complication (OR = 0.4, 95% CI =
0.1 to 1.8).

DISCUSSION

Our results showed that there was no clinically signifi-
cant cosmetic difference between traumatic lacerations
repaired using absorbable versus nonabsorbable
sutures, and for the criteria set for this study, wound

Table 2

Demographic Characteristics for Patients Who Had Wounds
Repaired With Vicryl Rapide Compared With Those Who Had
Wounds Repaired With Prolene

Completed Lost to follow-up
Demographic (n=73) (n =55) p-value*
Age (yr) 22.2 (+15.4) 17.8 (£12.5) 0.1
Sex
Male 39 (53) 30 (75) 0.02
Female 34 (47) 10 (25)
Race
Black 61 (84) 33 (83) 0.6
White 12 (16) 7 (17)
Length (cm) 2.8 (£1.1) 3.6 (£1.7) 0.02
Number of 4.6 (£2.1) 4.6 (£2.0) 0.8
sutures
Number of 1 1
layers
Data are reported as n (%) or mean (+SD).
*Student’s t-test/risk ratio.

Vicryl Rapide Prolene

Demographic (n=35) (n=238) p-value*
Age (yr) 23.1 (£16.9) 21.4 (£14.1) 0.6
Sex

Male 16 (46) 23 (61) 0.4

Female 19 (54) 15 (39)
Race

Black 28 (80) 33 (87) 0.2

White 7 (20) 5 (13)
Length (cm) 3.1 (£1.9) 2.6 (£1.0) 0.7
Number of sutures 4.9 (+1.8) 4.3 (+2.3) 0.2
Number of layers 1 1
Data are reported as n (%) or mean (+SD).
*Student’s t-test/risk ratio.
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Table 3
Mean VAS scores for the Group Repaired With Vicryl Rapide
Compared With the Group Repaired With Prolene

Mean VAS
Suture (mm) (95% CI) £SD p-value*
Vicryl Rapide 54.1 (44.5 to 67.0)
(n=35) +7.6
Prolene 54.5 (45.7 to 66.3)
(n=38) +26.4
Difference 0.5 (-12.1 to 17.2) 0.9

*Student’s t-test.
VAS = visual analog scale.

evaluations for the two suture types were clinically
equivalent. The advantages of using absorbable sutures
include no need to return for follow-up care, decreased
cost of care, and possibly decreased anxiety for chil-
dren, as suture removal is not necessary. The results of
this research combined with these intrinsic benefits of
dissolvable sutures support the use of this material for
traumatic laceration repair.

The use of absorbable sutures has been previously
established for traumatic facial lacerations’’'* and sur-
gical repairs.®1° Our study differs from previous litera-
ture as we exclusively examined trunk and extremity
lacerations in an ED setting. Our study is consistent
with previous literature, as we found no cosmetic differ-
ence between scars. Our study adds to the growing
body of evidence that absorbable sutures are an appro-
priate alternative to nonabsorbable material for a wide
variety of wounds.?*

Although we found little difference between our two
study groups, the cosmetic ratings for both the Vicryl
Rapide group and the Prolene group were much lower
than ratings that have been made in other similar stud-
ies for facial lacerations. Our study focused on the trunk
and extremities, which tend to heal more slowly and not
as well as wounds on the face.>?>?® Karounis et al.®
examined pediatric traumatic lacerations using absorb-
able and nonabsorbable sutures all over the body. The
VAS scores in this study were also generally lower than
ones from studies looking exclusively at facial laceration
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repairs, but the study did not stratify ratings by body
parts.

We chose a 3-month follow up time frame, as other
studies suggest this is a sufficient time to allow for heal-
ing.’®'® As mentioned previously, most of the other
studies evaluated the cosmesis of facial wounds that
tend to heal faster. We speculate again that our overall
scores were low as we looked at wounds on the trunk
and extremities which tend to heal more slowly, and
perhaps a 6-month follow-up would have allowed for
suture tracks to heal, thereby improving overall VAS
scores and reducing rates of train tracking.

As stated in the study protocol, we did not use a
standard protocol for wound preparation, cleansing,
or anesthesia, and practitioners were advised to use
the practices that were already in place for their
departments. Health care workers of varied levels of
experience repaired the wounds, and we did not per-
form any specific training on how to use the Vicryl
Rapide sutures. Although these inconsistencies in the
protocol may have had an effect on the final cosmetic
result, wound management and level of training of
health care workers varies depending on the institu-
tion. Therefore, we feel that this aspect of our study
expands the generalizability of our work. This also
suggests that Vicryl Rapide sutures are easy to place
and minimal familiarity with the material is required
prior to use.

Our study lacked the power to detect significant dif-
ferences with respect to complications rates. In our
study 11% of the wounds repaired by Vicryl Rapide
were infected and 3% of the Prolene repairs were
infected. Published rates of non-bite wound infections
vary from 2% to 12%, with most reports suggesting 5%
to 7%,%7 but extremity lacerations tend to be more sub-
ject to infection, with average rates as high as 7%.%®
Irradiated polyglactin 910 is a synthetic braided suture
degraded primarily by hydrolysis. Because this suture is
synthetic and braided, there is a theoretical concern
that it may interfere with wound healing resulting in a
higher incidence of localized infection or dehiscence.
However, other studies comparing Vicryl Rapide to
nonabsorbable material for surgical wounds have
shown no significant differences in complications
rates.>® The majority of complication reporting was

Table 4

Complication Rates for Infection, Dehiscence, and Train Tracking for the Group Repaired With Vicryl Rapide Compared with the

Group Repaired With Prolene

Complication Vicryl Rapide (n = 35)

Prolene (n = 38) p-value; OR (95% ClI)

Infection
Yes 4(11) (0.6-21.4)
No 31 (89) (78.6-99.4)
Dehiscence
Yes 0 (0)
No 35 (100)
Train tracking
Yes 6 (17) (9.1-24.9)
No 29 (83) (75.1-90.9)

0.2; 0.2 (0.1-1.9)
1(3) (2.4-8.4)
37 (97) (91.6-102.4)

0 (0)
38 (100)
0.2; 0.4 (0.1-1.8)
3 (8) (2.6-13.4)
35 (92) (86.6-97.4)

Data are reported as n (%) (95% Cl).
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done through a telephone conversation with the patient,
which raises the concern that the rates of complication
were not reliably reported. Although we acknowledge
that patient self-reporting cannot be equated with the
results that were recorded by health care workers in
the electronic medical record, we felt that the questions
posed to patients and parents were objective and the
results recorded were accurate. Concerning the three
Vicryl Rapide wounds that were infected, two cases
were reported by parents at follow-up phone calls. One
parent stated that oral antibiotics were needed, and the
other stated that pus came out of the wound. In the
third wound prophylactic antibiotics were prescribed at
the repair for contamination as the patient had poured
sugar in the wound prior to presentation. At the 10-day
wound check minimal erythema was noted and the anti-
biotic was changed to a broader spectrum choice. Con-
cerning the Prolene wound that was infected, erythema
and exudate were documented by a health care pro-
vider at a 10-day wound check. Sutures were removed
and a topical antibiotic was applied. No reports of
dehiscence were documented for either study group.

As the Vicryl Rapide sutures stay in place longer than
the fast absorbing gut, the possibility of train tracking
exists. Although we did not have patients officially
record the time it took for the Vicryl Rapide sutures to
dissolve, anecdotally patients reported that these
sutures remained in place for 1 to 3 weeks. In our study
17% of the Vicryl Rapide repairs and 8% of the Prolene
repairs showed train tracking. Other studies comparing
suture types have not specifically examined this compli-
cation, but studies that report scar hypertrophy as a
component of cosmesis found no difference between
absorbable and nonabsorbable sutures.?* We would
suggest that if Vicryl Rapide is used, discharge instruc-
tions to the patient should advise that suture material
be removed if it stays in place longer than 10 to 14
days.

LIMITATIONS

This was a convenience sampling of eligible patients
and we did not assess the existence of enrollment bias
compared to the unenrolled population. The power cal-
culation that we used determined a sample size for the
primary outcome of cosmesis and lacked the power to
detect significant differences with respect to the second-
ary outcomes of infection, dehiscence, or train tracking.
Asking patients to return for wound checks and photo-
graphs proved to be difficult even with the monetary
incentive. As a result, 49 of the patients self-reported
complications of infection and dehiscence during a
phone call, and a substantial number of patients were
lost to follow-up. Finally, we did not control for the skill
level and experience of the health care worker repairing
the wound, a factor that might affect the final cosmetic
appearance.

CONCLUSIONS

The use of Vicryl Rapide instead of nonabsorbable
sutures for the repair of lacerations on the trunk and
extremities should be considered by emergency physi-
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cians, as it is an alternative that provides a similar cos-
metic outcome. However, a larger trial of this type is
needed to establish differences between complication
rates between the two suture types.
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