
Cyanoacrylate glues have been used in various
surgical specialties for primary wound closure or as a
supplement to other methods. We assessed the overall
results and safety of this technique following primary
hip arthroplasty.
Ninety-three patients undergoing primary total hip
replacement were studied. The surgical wound had
been closed with subcuticular vicryl followed by the
application of topical dermabond adhesive, without
any additional dressings.
The mean follow-up was 7.2 months. One patient
suffered wound dehiscence on the third post opera-
tive day. Two patients had serous oozing from the
wound for the initial 3-4 days.
This technique provides an immediate water tight
seal in a sterile operative environment and provides a
barrier to micro organisms. It has good tensile
strength, aesthetic value and patient satisfaction.

Keywords : dermabond ; cyanoacrylate glues ; hip
arthroplasty.

INTRODUCTION

Hip arthroplasty has come a long way since its
inception. Wound closure techniques are also
evolving and have reached a new ‘generation’ with
the advent of tissue adhesives. There are a few
studies of the application of adhesives for large
wound closure in orthopaedic literature.

We present the results of this method of wound
closure following primary hip arthroplasty. Our
technique involves subcuticular wound closure

followed by the application of dermabond adhesive
(fig 1 & 2). No occlusive dressings are applied. The
effectiveness of dermabond as a sole dressing in
total hip arthroplasty wounds is assessed. 

MATERIALS AND METHODS

Ninety-three patients operated by the senior author
(PMA) were included in this outcome study. Sixteen
patients were assessed prospectively while, for the
remaining 77 patients, assessment was based upon their
medical records. All the patients were operated for
primary total hip arthroplasty between February 2005
and June 2006. The surgery was performed at the Royal
Gwent NHS Hospital or St. Joseph’s Hospital, Newport,
United Kingdom. Patients operated for revision arthro-
plasty were excluded from the study.

All patients received peri-operative antibiotic cover
and mechanical thromboprophylaxis. They were
mobilised within 24 hours of surgery. Patients were
discharged from the hospital only when the wounds were
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dry and they were medically well and safe to mobilise
independently.

All the patients were reviewed for the information
as per table I. The same information was obtained for
the patients examined prospectively for the study. The
primary outcome measure of our study was the develop-
ment of any wound complication. Patients having any
transient drainage or erythema were noted. Any objective
evidence of infection, viz. discharge from the wound,
pyrexia, wound culture report or necessity of a secondary
procedure was also recorded. Any patient discharged
later than 4 days postoperatively was considered a
‘delayed discharge’ and the record was examined in
detail to determine the reason for the delay.

Statistical analysis

Descriptive statistics was used for most of the data.
Chi square test was used to assess the association
between two variables, where possible. SPSS software
version 12.0 (SPSS Inc, Chicago, Illinois) was used for
analysis. A p value of less than or equal to 0.5 was
considered significant. 

Technique

Total hip arthroplasty wounds were closed in layers
with absorbable sutures following meticulous haemosta-
sis. Subcuticular skin closure was performed with 3-0
undyed Vicryl® (Ethicon) to oppose the wound edges.
Dermabond® (Ethicon) tissue adhesive was then applied
in accordance with the technique advised in the product
information booklet by the manufacturers. Dermabond®

(Ethicon) was applied in multiple thin layers on to a dry
wound. A gentle brushing motion was used for the appli-
cation. The width of application was approximately
5 mm on the either side of the incision. Adhesives are
always applied topically, never between wound edges.
No further wound dressing was applied following poly-
merisation of the tissue adhesive. Wound Drains were
not used in any patients in our series.

RESULTS

The records of all 93 patients were available for
analysis. All of them had undergone a primary total
hip replacement. The mean post-operative follow-
up was 7.2 months (range : 1.3 to 17.5). The mean
age of the patients was 68.9 years (range : 51.4 to
89.6). Fifty-eight patients suffered from no signifi-
cant co-morbidity. Six patients suffered from
diabetes and 5 patients had a primary diagnosis of
rheumatoid arthritis. The remaining 25 patients had
a past medical history of suffering from one or more
medical co-morbidities. The mean Body Mass
Index (BMI) of the patients was 27.8 (range : 17.4
to 39.3).

Of the 93 patients, one patient suffered post oper-
ative wound dehiscence on the third post-op day.
This required re-suturing in the operating theatre.
Two patients had oozing from the wound for the
initial 3-4 days and required a protective dressing.
None had clinical evidence of infection. The wound
culture from all these three patients was negative.
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Fig. 1. — Immediate post operative appearance of the wound Fig. 2. — Wound appearance 6 weeks after the surgery



The wounds with drainage resolved spontaneously
without any further intervention. Empirical intra-
venous antibiotics were given to the patient with
dehiscence. The data did not reveal any statistical
significance for association between wound com-
plications and co-morbidities, age or BMI. 

The average duration from surgery to discharge
was 4.6 days (range : 2 to 14). Twenty-four patients
were discharged after four days. Seventeen of these
patients were delayed as they were rehabilitating
and undergoing intensive physiotherapy for better
mobilisation. Seven patients required more medical
input for various conditions, viz. chest infection,
MI. The length of stay of patients with pre-
operative medical co-morbidities was found to be
significantly higher than with those without any co-
morbidities (Chi-square : 4.27 ; df : 1 ; p < 0.5). No
patient required re-admission following discharge.

DISCUSSION

Dermabond (Ethicon Inc. Somerville, New
Jersey, USA) is a high-viscosity flexible cyanoacry-
late glue. Cyanoacrylate was first synthesised in
1949 as a tissue adhesive. Its clinical use in surgical
practice was first described by Coover et al (6), ten
years later. 2-butyl cyanoacrylate was used for
numerous years. It has, more recently, been refined

to 2-octyl cyanoacrylate, with improvement in
strength and flexibility (12,28). Dermabond is a 
sterile, liquid, topical skin adhesive containing a
monomeric formulation, 2-octyl cyanoacrylate. It
has a remarkable property to polymerise immedi-
ately on exposure to weak bases such as water and
blood (1). Cyanoacrylate glues are biodegradable,
bacteriostatic and haemostatic adhesives. 

Review of the literature reveals satisfaction with
the use of Dermabond in a variety of surgical
specialities (7,10,11,16,25,26,29). Its efficacy in the
emergency setting for small lacerations, especially
for children is widely accepted (22). There are a few
studies evaluating the use of skin adhesives in
arthroplasty wound closures. 

Satisfactory cosmetic results obtained with der-
mabond and subcuticular closure have been recog-
nised previously (5,7-9,11,20,22,24,26). The aim of our
study was not to assess the cosmetic outcome of
wound closure with Dermabond but to evaluate the
overall outcome and safety of hip arthroplasty
wounds closed and dressed with this method. The
advent of more rapid rehabilitation and quicker
discharge of patients from hospitals following
arthroplasty increases the need for a safe technique
of wound closure which permits rapid healing
without complication (12). Patients regard the
appearance of their wounds as an indicator of the
success of their operation (24).

Toriumi et al (28) performed a randomised
controlled trial of plastic surgical patients, using a
modified Hollander scale, to ascertain the cosmetic
results with Dermabond. They concluded that the
patient satisfaction was significantly better with the
Dermabond group. Similarly, Gennari et al (7) con-
cluded from their randomised controlled trial that
the patient satisfaction is significantly higher with
the wounds closed using adhesives. They also found
that the overall costs of tissue adhesive use are
significantly lower when compared to the standard
techniques. This is due to fewer post operative
physician and assistant services being required (2,7,

8). For arthroplasty patients, by facilitating early
mobilisation and regain of confidence in the
absence of dressings, discharge from the hospital
may be accelerated. This potentially increases the
cost benefits.
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Table I. — (Proforma)

Age
BMI
Co-Morbidities
Intra-operative significant events
Diagnosis
Use of drain
Wound on Day 1

Day 2
Day 3
Day 4

Wound complications if any
Culture Report if applicable
Length of stay : Pre-operative

Post-operative
Reason for delayed discharge
Wound on 1st Follow-up (6/52)
Wound on 2nd Follow-up (6/12)
Wound on final follow-up



The use of Dermabond for larger incisions has
been performed by various authors as an adjunct to
subcuticular closure with absorbable sutures (5,25).
It provides a means of simple coverage and replaces
the occlusive dressing. Patients can be allowed to
shower and return to normal activity sooner. This
experience in urological procedures did not reveal
any wound healing problems or infections (25).
It provides a flexible water-resistant protective
coating and eliminates the need for suture
removal (5,8,25). The application of Dermabond
is quick and prolongs the theatre time only 
slightly (5,7,9,22). Patients are advised not to disturb
the polymerised film of Dermabond adhesive. The
adhesive sloughs naturally with time, often still
present at 6 weeks post-operatively. Patients may
shower or bathe the site gently, though are advised
not to restart swimming. They are advised to pat the
area dry rather than rub the wound.

Besides enhancing healing, an ideal dressing
should prevent invasion of pathogens and control
the number of bacteria already present in the
wounds (15). Bhende et al (4) concluded from their
in vitro experiments that octyl cyanoacrylate tissue
adhesive is an effective barrier to microbial penetra-
tion by Gram-positive and Gram-negative, motile
and nonmotile species. Other studies have proven
effectiveness of 2-octyl cyanoacrylate films as bar-
riers to various pathogens, including bacteria, fungi,
and yeast (15,17,23). Dermabond provides an effec-
tive barrier in clinical use as well, and reduces the
incidence of infection (8,9,20,22,28). It is particularly
effective against common skin pathogens (23).

Koukoubis et al (13) performed experiments to
assess the tensile strengths of adhesive glues and
sutures alone and the combination of suture and
glue. They concluded that the combination of
cyanoacrylate glue plus suture provided the maxi-
mum tensile strength before tissue separation. The
tensile strength of glue and sutures alone has not
been found to be significantly different but the pat-
terns of failure differ in the two groups (27).
Dermabond has been shown to retain its strength
and durability, even when athletes were allowed to
re-enter competition immediately following the
wound repair (22). The reinforcing combination pro-
vides a closure that is mechanically significantly

stronger (13). One of our study patients suffered a
wound dehiscence on the third post-operative day.
The closure had been performed by a trainee, and
the dehiscence was due to failure of the knot of
the subcuticular suture. Our data did not reveal any
significant association between the wound compli-
cations and co-morbidities, age or BMI. Because
of the small number of complications involved,
no definitive conclusions can be drawn on the
association based on this data.

Khan et al (12) performed a randomised con-
trolled trial for comparison of the closure tech-
niques of the arthroplasty wounds. This is the only
available literature in English language, describing
the use of OCA in arthroplasty or orthopaedic
wounds. They have concluded that with the use of
OCA, there were significantly more cases without
strike through, indicating that the wounds were
sealed completely with OCA. In our method of
wound closure the perfect seal of Dermabond is
applied over the wound closed in subcuticular man-
ner. The seal is performed in the most sterile envi-
ronment possible. The wounds are not disturbed or
exposed to the ward environment subsequently for
dressing changes. 

2-octyl cyanoacrylate has not revealed any local
toxic reaction in human use (20,29). It is biologically
inert and does not have any histotoxicity or dis-
advantages with regard to tissue regeneration (19).

Various randomised controlled trials and meta-
analyses have refuted the use of drains following
primary hip arthroplasty. They do not reduce the
incidence of haematoma development, infection
or transfusion requirement (3,14,18,21). We do not
recommend the routine use of wound drains as they
may not decrease the wound complications and
oozing but rather act as a portal for the entry of
micro-organisms.

CONCLUSION

These results suggest that the substitution of
Dermabond for occlusive wound dressing in hip
arthroplasty is a safe, reliable, aesthetic and attrac-
tive alternative to the traditional wound repair and
dressing methods. A transparent polymer film
sealant substitutes the occlusive dressings in an
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effective manner preventing any contact with the
external environment. Wounds are not disturbed
outside the sterile operative environment and there
is no discomfort from suture removal.
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