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Abstract

Discrepancies exist between studies that compare sutures and staples. We retrospectively reviewed 142
consecutive cases of total hip arthroplasty that had surgical wound re-approximation by either staples or absorbable
subcuticular sutures. To our knowledge, this is the largest analysis of its kind in the literature. There were equal
numbers of cases of sutures and staples (n=71). Two (2.8%) patients in the staple group developed an infection (one
superficial and one organ/space) and 1 (1.4%) patient in the suture group developed a superficial infection. The mean
total surgical time for the suture group was 119.6 minutes (sd=39.0) and 115.3 minutes (sd=24.2) for the staple group.
No significant association was found between closure type and complications or surgical time (p>0.05 for all).

Keywords: Therapeutic study; Level III (retrospective comparative
study)

Introduction

It is widely accepted that both sutures and staples can achieve the
basic goals of wound closure. Both methods endeavor to re-approximate
the skin by creating a watertight, tension-free non-inverted opposition
of the edges that promotes rapid healing and a cosmetically acceptable
scar [1]. Multiple studies have produced conflicting results regarding
the efficacy, economics, rate of complications and cosmetic outcomes
achieved when comparing these two closure methods for a variety of
applications. However, a review of the literature reveals a dearth of
information regarding the closure of wounds after elective orthopaedic
procedures.

Discrepancies exist among current reports and no consensus exists
to provide evidence based reasoning to guide orthopaedic surgeons to
employ a specific type of skin closure technique. The purpose of this
retrospective study was to compare staple skin closure to suture skin
closure in patients undergoing primary total hip arthroplasty with the
intention of comparing surgical time and post-operative complications
related to the closure technique.

Materials and Methods

Following approval from the ethics review committee, the medical
records of patients who underwent total hip arthroplasty (THA) from
January 2003 to January 2007 were reviewed. All patients admitted for
a primary THA were eligible for inclusion in the review. Patients were
excluded if they were undergoing revision arthroplasty, diagnosed
with an underlying malignancy, had suffered previous trauma or had
a previous incision that compromised the soft tissues in the operative
field. Demographic, surgical and outcomes data were extracted
from the charts. Demographic data included age, sex, and ethnicity.
Surgical variables recorded were technique employed, surgical
time, and surgeon. Outcomes recorded included complications,
wound dehiscence, surgical site infection (SSI), repeat operations for
debridement and re-closure, and tissue reaction to the closure material.
All patients had follow-up through closure of surgical wounds and
resolution of surgical complications.

All surgical procedures were performed by two of the authors of the
paper (SM and MD). Wound closure for all cases was performed with
absorbable and non-absorbable suture at the level of the arthrotomy
and absorbable suture in the subcutaneous layer. The skin layer was

then re-approximated with either staples or a running subcuticular
absorbable suture with steri-strips placed. All post-operative care was
standard of care for our facility and was given without knowledge that
the patients and their outcomes would be included in a study.

Information regarding wound closure was obtained from the
operative record and verified on the immediate post-operative
radiograph. The duration of surgery was obtained from the operative
record and was defined as the time from initial incision until the time
of skin closure completion.

Classification of SSI was per the Center for Disease Control (CDC)
criteria. Infections were classified as: superficial/incisional, defined
as involving only skin and subcutaneous tissue of the incision; deep
incisional defined as involving peri-incisional deep soft tissues (e.g.,
fascial and muscle layers); and organ/space defined as involving any
part of the body, excluding the skin incision, fascia, or muscle layers,
that was opened or manipulated during the operative procedure.

Data were analyzed using SPSS 11.5 (SPSS, Chicago, IL). Univariate
statistics including frequencies, percentages, and measures of central
tendency were calculated for each measurement as well as for the
demographic and injury characteristics. Independent samples t-tests
and the Mann Whitney test were used to evaluate differences by
technique and surgeon according to distributional characteristics of
the data. Statistical significance was declared at p<0.05.

Results

There were 142 primary THAs eligible for review based on
inclusion criteria. Equal numbers were used for each closure technique,
71 patients with staples and 71 with sutures. Surgeon SM performed 73
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(51.4%) of the cases and used staples in 69 cases and sutures in 4 cases.
Surgeon MD performed 69 (48.6%) of the cases and used sutures in 67
cases and staples in 2 of the cases.

Eighty-eight (62.0%) patients were female and 54 (38.0%) were
male. The average age of patients in the suture group was 52.4 years
(sd=13.5) and in the staples group 55.2 years (sd=10.7). The average age
of patients operated on by surgeon SM was 55.2 years (sd=10.5) while
patients operated on by MD had a mean age of 52.3 years (sd=13.7).
Differences in age between technique utilized and surgeon were not
significant (t=1.397, p=0.165 and t=1.407, p=0.162, respectively).

Three cases had complications. Two of these cases occurred in
patients with staples (2.8%, one superficial infection and one septic
joint) and 1 occurred in a patient with sutures (1.4%, one superficial
infection). The association between technique and incidence of a
complication was not statistically significant (x2=0.341, p=1.000). One
superficial infection and the organ/space infection were in patients
who were operated on by surgeon SM. The group treated by MD had
one superficial infection. A sufficient number of cases were not present
to analyze subgroups of infections.

The superficial infection in the staple group was a 48 year old man
whose course during the hospitalization for THA was without incident.
At 2 week follow-up, there was irritation around the staple sites with
mild, small pustules with no evidence of deep infection and the patient
was put on a short course of oral antibiotics with subsequent resolution
of symptoms. The superficial infection in the suture group was in
a 68 year old female who 20 days after the THA procedure returned
to the OR because of persistent drainage from the distal one third of
her surgical wound. Dissection of the superficial structures revealed a
hematoma in the subcutaneous tissues with no evidence of infection
extending across the deep fascia, which was intact. The patient
underwent a course of intravenous antibiotics while hospitalized and
was discharged on oral antibiotics. The joint space in infection in the
staple group occurred in an 85 year old male who 19 days after the
THA procedure returned to the OR for fever, pain and drainage from
his hip and was found to have an infected joint. The patient underwent
staged procedures and liner exchange, removal and replacement of the
femoral head component, a course of intravenous antibiotics.

Surgical time for the suture group averaged 119.6 minutes (sd=39.0)
with 115.3 minutes (sd=24.2) for the staples group. The difference in
surgical time was not significant (z=-0.341, p=0.733). Surgical time for
MD averaged 117.7 minutes (sd=39.0) and SM averaged 117.2 minutes
(sd=25.0). The difference in surgical time between MD and SM was not
significant (z=-0.312, p=0.755) and t=-0.083, p=0.162, respectively).

Female patients were more likely to receive sutures and male
patients were more likely to receive staples. Fifty-one (58.0%) female
patients received sutures and 37 (42.0%) staples. Twenty (37.0%) male
patients had their skin re-approximated by the suture technique and
34 (63.0%) by the staple technique. The association between patient sex
and technique was statistically significant (x2=5.857, p=0.024).

Discussion

The number of patients reviewed for this study of sutures versus
staples in surgical wound closure is greater than those that have been
reported previously in the orthopaedic literature. This comparative
study did not demonstrate any significant differences in complication
rates or surgical time when skin closure was undertaken with suture or
staple technique in a population of patients undergoing THA.

The strengths of this study include that it consisted of a consecutive
series of patients. Furthermore, the patients at our clinic, including
those included in this study are relatively uniformly randomized to
surgeon and by extension, wound closure method.

The retrospective design of this study introduces a number
of potential weaknesses. These include inaccurate or inconsistent
documentation of wound complications and surgical times.
Additionally, a number of other potentially confounding variables
could not be controlled or accounted for; including the influence of
body habitus, wound stress and unrecognized or unrecorded medical
conditions that may have compromised wound healing abilities.
Furthermore, while this was largely a retrospective review of different
surgical techniques by two different surgeons, each surgeon used in
a few cases a different technique of wound closure for unexplained
or analyzed reasons, thereby eliminating surgeon randomization.
However, the retrospective design does also lend credibility to the
reported results. The results reported here are an accurate representation
of the care that was given as the treating surgeons did not anticipate that
the outcomes from their operations would be analyzed and reported.
This effectively eliminates the observer or participant bias that may
occur with prospective trials that incorporate procedures.

There may also be unanalyzed differences in deep layer closure.
These weaknesses introduce individual surgeon technique as a variable.
However, as all procedures were performed at one facility with common
staff, it would be reasonable to assume that this had a proportionally
small impact on the outcomes. The common staff caring for each of
the patients and the shared standard of care that was given to each of
these patients allows their post-operative outcomes to be compared
with increased certitude.

Finally, associations between technique utilized and complications
may not have been detected due to an insufficient sample size. Given
the low rate of complications (2.1%) and small difference in the
total surgical times, a larger cohort of subjects would be required to
detect statistically significant differences and thus, definitive clinical
conclusion must be deferred.

The results of this study further contribute to the body of literature
that has compared sutures to staples since automatic skin staplers were
introduced in 1972 with the claim of usability and capacity to reduce
operating time [2,3]. Follow-up studies focusing on surgical time
suggested that staples could save up to 80% of the time required for
suturing with equal cosmetic results [4]. Two comparative studies from
1987 and 1992 reported faster wound closure time with staple use but at
the cost of wound inflammation, discomfort, and diminished cosmetic
results in laparotomy and general wound closure [5,6]. A randomized
study of emergency room laceration repair in 1995 found that sutures
took more than 7 times longer for wound closure than staples [7]. This
was echoed in 1997 when it was reported that with closure of pediatric
scalp lacerations, staples were faster and more economical than sutures

[8].

While analyzing surgical time for this study, we did not demonstrate
statistically significant differences in the total surgical time between the
sutures group and the staples group. We could not measure the actual
time of wound closure in this retrospective review and are unable to
comment on the reduction in closing time alone when isolated from
the whole of the surgical procedure. Recognizing the cost constraints
of modern medicine, a trend toward decreased surgical time may have
a significant impact on decreasing costs when factored over multiple
procedures with consideration to the costs of operative time and
anesthetic supplies.
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The orthopedic literature is mixed in its analysis of sutures versus
staples. In a prospective, randomized control trial that compared
sutures versus staples for wound closure following Dupuytren’s surgery,
it was reported that though staples were quicker and equal in cosmesis,
they were associated with increased pain upon removal [9]. Shetty et al.
in 2004 reported that patients randomized to either sutures or staples
after surgery for repair of femoral fractures had a higher complication
rate with staples [1]. Singh et al. in 2006 reported less wound discharge
and redness with the use of sutures for wound closure after surgery for
fracture of the neck of the femur [10]. Khan et al. in 2006 found similar
results after hip and knee replacements with both sutures and staples
regarding complications and a significantly faster wound closure time
when using staples [11]. Much like the results of the present study, in
1991 a prospective, randomized trial of skin closure of 66 hip surgery
procedures reported the only difference to be better cosmesis with
sutures [12].

Regarding orthopedic procedure related skin closure, it would be
prudent to base the use of sutures or staples on the anatomic location
and the indication for the operation. It has been reported that staple
use provides better blood perfusion to the wound sight than sutures,
which was correlated to improved conditions for wound healing [13].
It is possible that in areas with a redundant blood supply and adequate
soft tissues, like the hip, that closure method may be irrelevant. In the
soft tissues surrounding areas with less soft tissues or increased skin
tension there may be a greater degree of vascular compromise based on
wound closure technique. Biologically friendly closure techniques may
prevent peri-operative wound problems in anatomic regions where
there are more restrictions on local resources.

The surgeon’s preference and comfort with either method of
wound closure should be combined with considerations of cost,
operative time, convenience of the removal of wound closure material
and patient comfort to determine which method is best suited for
individual patients.
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