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Repair of cutaneous wounds with the use of low cost
surgical glue
Reparo de feridas cutaneas usando cola cirargica de baixo custo
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Abstract: BACKGROUND: The advantages of the cyanoacrylates in cutaneous synthesis have been often demonstrated
in the literature. However, these products have been underutilized in Brazil due to the high costs of the 2-octil-cya-
noacrylate. Besides, few studies have been done with the more economically accessible form, the 2-etil-cyanoacry-
late, as a cutaneous tissue adhesive.

OgpJecTIVE: To evaluate the effectiveness of the closing of cutaneous lesions using ECA.

MEeTtHOD: This was a prospective study in which 46 wounds were occluded using the low cost ECA as an alternative
to intradermal suture.

Resurrs: Excisions (97,8%) and traumatic wounds (2,2%) were treated with 2-etil-cyanoacrylate and deep relaxed
sutures as synthesis method. Unaesthetic scars (22%), infection (2,1%), dehiscence (2,1%) and contact allergic der-
matitis (2,1%) were the problems we found. There were no cases of necrosis or keloids. The results were conside-
red satisfactory in most cases (97,3%).

ConcLusions: The use of 2-etil-cyanoacrylate was shown to be safe and with satisfactory cosmetic results in this
group of patients.
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Resumo: FUNDAMENTOS: As vantagens dos cianoacrilatos em sintese cutinea tém sido sobejamente mostradas na lite-
ratura. Entretanto, estes produtos tém sido subutilizados no Brazil devido aos elevados custos do 2-octilcianoacrilato.
Ademais, a forma mais economicamente acessivel, o 2-etilcianoacrilato, tem sido pouco estudada como adesivo
cutineo.

OBJETIVO: Avaliacao da eficicia do fechamento de les6es cutaneas usando o 2-etilcianoacrilato.

M¢ttopo: Estudo prospectivo no qual 46 feridas foram ocluidas usando o 2-etilcianoacrilato de baixo custo como alter-
nativa a sutura intradérmica.

Resurtapos: Feridas excisionais (97,8%) e traumatica (2,2%) foram tratadas com 2-etilcianoacrilato e suturas profundas
relaxadoras como método de sintese. Cicatrizes inestéticas (22%), infeccao (2,1%), deiscéncia (2,1%) e dermatite alér-
gica de contato (2,1%) foram os problemas encontrados. Nao houve casos de necrose ou queldides. Os resultados
foram considerados satisfatérios na grande maioria dos casos (97,3%). Conclusoes: O uso do ECA mostrou-se seguro
e com resultados cosméticos satisfatorios neste grupo de pacientes.
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INTRODUCTION

Since the last decade of the past century, synt-
hetic adhesives have been tested for medical applica-
tion. Currently the most used one for cutaneous clo-
sing are the cyanoacrylates (CAs). In a spontaneous
exothermic reaction, these substances are polymeri-
zed from a monomer, the cyanoacrylic ester
CH,=C(CN)COO-R. The resulting film connects the
adherents like a bridge. The most important chemical
characteristic of the CAs is the ability to quickly form
strong bonds that progressively increase in intensity
over the 48 hours following the application. The CAs
constitute an interesting synthesis method, as they do
not darq;zlge the tissues and eliminate the need for
sutures.

The advantages of the CAs in cutaneous synthe;
sis have been vastly shown on the literature.
However, these products have been underutilized
due to the high cost of the surgical adhesive almost
exclusively nowadays, the
2-octilcianoacrilato (Dermabond®, Summerville, NJ).
Besides, the more economically accessible form, the
2-etilcianoacrilato (ECA, Aron Alpba, Permabond,
Krazy glue, Superbonder®, Epiglu®) have been little
studied as a cutaneous adhesive. "

The objective of this study is to evidence the
efficacy of the use of the ECA in the closure of cuta-
neous excisions as an alternative to suture.

METHODS

This prospective study was performed during
the period of June 2005 to April 2010. All patients
seen at the plastic surgery outpatient’s clinic, regar-
dless of sex and age, with superficial cutaneous
lesions with indication for excision and repair by pri-
mary closure were included. Individuals with clinical
or laboratorial evidence of previous allergy to the
components of the surgical adhesive formula, blood
dyscrasias, use of immunosuppressant drugs, with
diabetes mellitus, alcoholism, protein-caloric malnu-
trition and severe vitamin deficiency, coronary disea-
se, hyperthyroidism, psychopath, and emotional ins-
tability were excluded. Also excluded were lesions
located in moist (axilla, perineum and mucosa-cuta-
neous junctions), edematous, infected or inflamed
areas. And finally, the refusal by the patient in partici-
pating in the research was also an exclusion criterion,
as well as the refusal to sign the Free and Explained
Consent Form.

Surgical technique. Antisepsis was done with
clohexedine 0,5% alcoholic solution, followed by pla-
cement of sterile surgical pads. Anesthesia was done by
perilesional infiltration of 0,5% lidocaine with
1:100.000 vasoconstrictor.
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The surgical event comprised of the following
stages:

1. Elliptical surgical excision two to three times
longer than the diameter of the lesion and extending
3 mm laterally beyond its borders (Figure 1).

2. Rigorous hemostasis by digital compression
and electrical cauterization.

3. Suture in two levels: 15t subdermal, with
simple inverted stitches involving the deep dermis,
separated by intervals of approximately 0,5 cm, 2nd.
dermal, by continuous intradermal suture.

4. Gluing of the external surface of the epider-
mis by spreading two drops of ECA at each 2,5 cm of
the closure, without allowing the product to leak into
the suture line, so as to form two juxtaposed fine
films over an extension of 1 cm laterally to the suture
line. We waited two minutes for the polymerization of
each cyanoacrylic film. Next, the intradermal suture
was removed.

Dressings or prophylactic antibiotics were not
used. Digital photographs were taken for surgical
documentation.

Post-operative. The patients were released
immediately and were instructed to use a micro
porous tape over the scar as soon as it was complete-
ly closed and free of scabs, for a period of 3 months.
The follow up was done by a weekly consultation over
the following 21 days and a final assessment at 3
months. On the third month assessment photographs
were taken for comparison with those taken pre-ope-
ratively. At this moment the patients were asked if they
were satisfied with the results of the surgery.

RESULTS

The characteristics of the studied population
and the technical details of the procedure can be seen
on table 1.

Graphs 1 to 4 and figures 2 to 4 show the
results obtained, the incidence of complications and
the aesthetic results according to the record of the
patients~ personal satisfaction.

DISCUSSION

ECA as a tissue adhesive has been used with
satisfactory results in dentistry, abdominal surgery,
gynecology, gastroenterology, neurosurgery, maxillary
surgery, orthopedics, plastic surgery, urology, vascular
surgery, cardiac surgery, thoracic surgery and forensic
medicine."® Nevertheless, the gluing of excisional
wounds using ECA has not yet been described as a
synthesis modality.”

Many problems have been attributed to ECA as
a cutaneous adhesive, which have made its acceptabi-
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FIGURE 1: Surgical technique. A: nevus on the lateral aspect of the
left arm, B: elliptical excision, C: inverted single stitch of subdermal
suture, D: end of subdermal suture, E: end of intradermal suture,
F: radial spreading of the ECA with cotton bud, G: end of skin
gluing; note removal of intradermal suture and transparent and
wrinkled aspect of the acrylic film

lity difficult. Studies with ECA show that the product
is not carcinogenic.’ Acute and chronic inflammation,
seroma, #n vitro cytotoxicity, necrosis, leukonychia
and allergic contact dermatitis are other problems lin-
ked with the use of ECA on the skin."”® However, these
studies have few cases and thus deserve additional
assessment. Besides, other works which have confir-
med adverse effects with the use of CAs on the skin
are limited to minor local complications, specially
inflammation and partial dehiscence, and are proba-
bly due to the surgical acts themselves and not to the
specific use of the adhesive. **’

Many authors have shown that the main disad-
vantage of the CAs is the cyto-histotoxicity, which
manifests itself by means of in vitro cellular lyses and
in vivo formation of acute or chronic inflammatory
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reactions.”” The question of toxicity came up on the
medical arena with the initial application of CAs for
gluing nerves, tendons, bones, lungs, blood vessels
and skin." The toxicity is attributed to the metaboliza-
tion with the liberation of degradation products (for-
maldehyde and acetate). The shorter chain derivates
have shown more toxicity than the ones with longer
chains, because they degrade faster. The ECA has
shown to generate a smaller histotoxic reaction in
relation to the other CAs with short chain.*” The inten-
sity of the inflammation triggered by the CA does not
seem to affect its tensile strenght." The histotoxic
effect is more pronounced in deep and well vasculari-
zed tissues, and so the use of the CAs has been recom-
mended for avascular surfaces like the skin.” Despite
recent advances, the problem persists, and the use of
the CAs is not free from risks."

The use of ECA as a cutaneous adhesive is con-
sidered very safe due to its low rate of complica-
tions."”” The low infection rates have been attributed
to the little deposition of foreign bodies into the
wound." Allergic reactions are rare.® The ECA has
some qualities common to other CAs, such as resistan-
ce to exudates, strength capable of enduring traction
of up to 500 g, quick polymerization, and sealing, bac-
tericide and haemostatic effects.”"” Many studies have
suggested increased use of ECA, despite the availabili-
ty of other products supposedly less toxic, due to its
distinct advantages over the other CAs, like lower cost,
rapid degradation and wide availability. "**

On the present study the authors tried to obser-
ve various safety items in order to optimize the

TaBLE 1: Sample definition, anesthetic type and technical details of the procedure

Patients seen

number of lesions

sex females
males

age

ASA

anesthesia local
local + sedation

closing time/closing extension

closing extension

37

46 excisions: 45 (97,8%)
trauma: 1 (2,2%)

89% (33)

11% (4)

5 to 85 years old, average 38 years

I: 84% (31)
II: 16% (6)

97,3% (36)
2,7% (1)

1,2 min/cm to 8,3 min/cm, average: 3,0 min/cm

1,5 cm to 19,0 cm, average: 5,3 cm
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GrAPH 1: Distribution of the lesions
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GRAPH 3: Post-operative complications

results. Psychotic and drug dependant individuals
have a great chance of making unfounded questio-
ning and of stopping the post-operative follow up.
The itch and edema caused by local allergic reactions
can predispose to the early removal of the CA plaques
and, this way, to dehiscence. Diabetes mellitus, alco-
holism, smoking, protein-caloric malnutrition, vita-
min deficiency, and use of immunosuppressant drugs
are associated with delayed healing.” According to the
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GRAPH 2: Diagnosis of the lesions
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GRAPH 4: Aesthetic results according to the record of personal
satisfaction from the patients

distribution of the lesions, the present case series has
confirmed that the CAs can be used successfully in
wounds on any part of the body, except: (1) areas with
very tight skin, like over articulations, unless relaxing
deep sutures are placed, (2) in contaminated, exuda-
ting, bleeding or infected wounds, (3) is lesions sub-
ject to friction and humidity, like those on the soles,
palms and in mucosa, as there might be a premature
detachment of the adhesive and (4) allergy to CA or its
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degradation products.”” Ultimately, a small surgery
does not justify the decompensation of severe local or
systemic diseases. The signing of the Free and
Explained Consent Form is the legal registration that
the candidate to any surgery is aware of its risks and
benefits.

The average age and the predominance of
women in this study reflect the individuals there are
more frequently affected by the dermatosis, most of
them caused by environmental hazards and surgical
procedures. Experience has shown that most patients
undergoing cutaneous excisions are 30 years or older
when, conventionally, ageing starts. From then on
there is a gradual loss of integumentary trophism,
which during youth constitutes an important compo-
nent of social affirmation. Women pay higher tribute
to society pressure, which has increasingly exploited
the female beauty.

The lesions included in this investigation were
those which resulted in an open area amenable to clo-
sure by direct sutures, under local anesthesia, without
tension or distortion of neighboring structures. These
characteristics included the restriction of the depth of
the lesions to the skin and subcutaneous and a maxi-
mum of 3 cm width on the face and neck and 5 cm on
the other areas of the body. We had great technical dif-
ficulty in closing intradermically/subdermically
wounds with the longest dimension smaller than 0,5
cm. Therefore, they were repaired by simple sutures
in a single level, and thus excluded from the present
study. Antibiotics were not used for the surgeries, as
there is evidence that antibiotic prophylaxis does not
influence the occurrence of infection in clean or
potentially contaminated ambulatory surgeries which
last up to two hours."*"

Graphs 1 and 2 evidence the problems treated
which were, mainly, benign facial nodules and post-
surgical abdominal scars. With the exception of scars
and earlobe tears, all the excisions were sent for histo-
pathological examination. However, many patients
did not have the examination and therefore many
lesions removed had no diagnosis and were then
registered as “non-specified cutaneous nodules”.

Lidocaine has been the drug most used as an
anesthetic in cutaneous infiltrations. In relation to
marcaine, lidocaine has a bigger safety margin and its
effects disappear earlier. The maximum dose of lido-
caine used in this study was that recommended for
small surgeries, which is 7 to 10 mg/Kg. If higher
doses were needed the authors diluted the anesthetic
up to a concentration of 0,25%. The risk of toxicity
with this conduct is low due to the reduced anesthe-
tic dose and the persistent vasoconstriction caused by
the adrenaline.'*"” Adrenaline is a fundamental subs-
tance in anesthetic solutions. The usually recommen-
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ded dose should not exceed 0,07 mg/Kg. It must be
avoided in patients with pheochromocytoma, hypert-
byroidism, severe high blood pressure, cardiopathy
or peripheral arterial disease.

Elliptical surgical excision is the most common-
ly employed technique in skin lesions. If the ellipsis is
too short “dog ears” are formed, which are folds on the
extremities of the suture. Dog ears do not disappear
spontaneously; therefore they must be avoided by
making the ellipsis two to three times longer than the
width of the cutaneous lesion.” In keeping with this
methodology, the biggest excision in our investigation
was 5 cm wide, which resulted in a scar 15 cm long. We
did not perform wider excisions due to the impossibi-
lity of closing the wound by direct suture.

The extension of the sutures that can be closed
with CAs is broad. Lacerations and cutaneous inci-
sions up to 50cm have been glued in a quick manner,
with no clinical or statistical difference in terms of
infection, dehiscence and appearance after 3 months,
in relation to other traditional methods, like suture,
stapling and adhesive tapes."” The biggest closing per-
formed on the present study was the one resulting
from the excision of a xiphoid-pubic hypertrophic scar
which was 17 cm in length and 0,5 cm in width, which
resulted in a 19 c¢cm scar, thus within the recommen-
ded limits.

In our surgical team the average speed of a
suture, using single stitches placed at 2mm intervals is
around 1 min/cm, therefore three times quicker than
the one presented (3 min/cm). This longer time was
due to the need for closing in three plans, as descri-
bed: subdermal, including the reticular dermis, in
order to promote relaxation of the borders of the
lesion; intradermal, for sealing the cutaneous surface
and prevent the leakage of the acrylate into the
wound; and epidermal, by using the surgical adhesive
(Figure 1). However, we noted that for closings of up
to 5 cm in length the average additional time (10
minutes) was acceptable and counterbalances the
benefits offered by the CAs. Besides, the smaller the
wound and the best the training of the surgical team,
the shortest the closing time.

The placing of a subdermal suture is indispen-
sable. In the authors” experience, all the excisions clo-
sed with CAs only resulted in enlarged scars. This pro-
bably happens because the surgical glue links only the
epidermal surface, like a bridge, which causes the sub-
jacent dermis to gradually widen, resulting in a more
exuberant scar at the late post-operative period.'

Clinical and experimental works have sugges-
ted the use of commercial ECA in the closing of surgi-
cal wounds on the skin."** In this case, before the use,
special care must be taken with the sterilization of the
CA. The package must be disinfected with ethylene
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oxide and confirmed by means of cultures and no bac;
terial growth should develop on the external part.
Microbiologic studies evidence the absence of bacte-
rial proliferation on the non-sterilized adhesive.’

Despite the need for some training, the applica-
tion of the CAs is relatively easy. The lesion must be
dry and relaxed by detachment of the borders or deep
sutures. A meticulous digital approximation of the
borders is made and two to three fine layers of the
adhesive are applied over and around the lesion (5 a
10 mm) with uniform movements. The squirt should
be carefully squeezed in order to avoid leakage of the
product into the wound. The patient’s eyes must be
protected with gauze if the application is close to
them. In order to avoid premature loss of the adhesi-
ve, the following measures must be taken on the post-
operative period: the wounds must be kept dry, alt-
hough the lesions can be quickly dampened without
being rubbed or soaped; swimming and any activity
that cause intense perspiration must be avoided; dres-
sings are not necessary; ointments or patches should
not be placed directly over the adhesive."’

On the present study, the CAs substantially
eased the closing of the lesions. The application of the
adhesive was simple and quick. When polymerized,
the ECA formed a flexible, translucent, resistant and
waterproof coating over the wound, without the need
for stitches removal and use of dressings. This redu-
ced the need for care, monitoring and use of anesthe-
tics, resulting in lower costs. Besides, the product
might be up to 4 times cheaper than suture, and 30
times cheaper than the octil-cyanoacrylate." The
patients were allowed to wet the sutures on the day
following the repair. The adhesive was released com-
pletely, spontaneously, between 4 and 8 days. As the
use of needles was spared, there were no risks of
puncture accidents. The instantaneous polymeriza-
tion made the early formation of a mechanical barrier
which prevented the penetration of dirt and the loss
of moisture in the wound available, shortening the
surgical time, improving healing and leading to a
quick keratinized epithelialization. These characteris-
tics have been confirmed by the literature, so that cur-
rently the CAs are the closing method that most plea-
ses the users."”

Unaesthetic scars were the complications mos-
tly associated with this study, occurring in 22% of the
surgeries. There was a correlation between anatomic
region and the type of healing: 63% of hypertrophic
scars on the abdomen, as a result of excision of pre
existent vertical laparotomy scars and 47% enlarged,
on the face. These observations suggest that the
hypertrophies were not due to the use of CA, but to
local characteristics, like very movable skin, inflamma-
tory reaction to subdermal relaxing sutures and closu-
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res against the tension lines, factors undoubtedly fibri-
nogenic.” The unaesthetic scars were not attributed
to the residual effect of the adhesive either, as the
quick contact time of the CAs with the tissues can
explain the smaller inflammatory reaction caused by
the adhesives in relation to the suture.' Curiously,
almost all the patients with unaesthetic scars (97,3%)
were satisfied, as there was improvement of the
appearance in relation to previously treated scars.

The total complication rate attributed by the
authors directly to the effect of the ECA was 6,3% (one
case of dehiscence (2,1%), one case of allergic contact
dermatitis (2,1%) and one case of infection (2,1%)).
The dehiscence occurred due to accidental premature
removal of the adhesive film, resulting in partial opening
of the wound (Figure 2D). Dehiscence is a constant
worry when using CAs and it is considered the most
common complication after histotoxicity, varying bet-
ween 0,3% and 26% and occurring especially in
wounds with irregular borders or traumatized, in
lesions located on the extremities or in taught skin
zones, without deep relaxing sutures.”" The use of
CAs in wounds under high tension is contra-indicated,
as this adhesive or%}x provides the tensile strength of a
5-0 nylon suture.

One patient (2,1%) reported having, on the clo-
sing site, between the 2" and the 5" post-operatory
day, a discrete inflammatory reaction compatible with
contact allergic dermatitis, which completely receded
on the 6" day. Allergic reactions to products contai-
ning ECA are virtually impossible due to their imme-
diate polymerization over cornified surfaces. These
components are unable to be sufficiently absorbed in
order to induce significant allergic contact dermatitis,
except if they applied directly in areas with thin skin,
like the eyelids.’

The infection rate on the present study was
similar to that reported on the literature researched
(gluing: 2,1% x other methods: 1,1%).*"' Some publi-
cations report infection rates in clean surgeries bet-
ween 1,5% and 2,9%."” The case in our study develo-
ped in a frontal excision and was characterized by
contamination of the serous-sanguineous exudate
which accumulated between the adhesive and the
skin, which resulted in a superficial epidermal ero-
sion, without dehiscence. The problem was treated
with dressings, progressing with the formation of a
linear scar with excellent cosmetic result. In clean
wounds the reported infection occurrence is similar
with CAs (0,7% x 1,1%), but in contaminated wounds
the CAs have a pronounced bactericide effect.*>" The
exact mechanism is yet unknown, but it is probably
related to the cellular wall, as the sensibility is restric-
ted to gram positive bacteria, including
Staphylococcus aureus. It is possible that the strong
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FIGURE 2: 33 year old patient
with a right earlobe tear, 2,0 cm
long, due to the use of earring.
Pre-operative aspect (A),
trans-operative (B), immediate
post-operative (C), 7th day
post-operative with partial
dehiscence (D) and 3 month
post-operative (E and F)

FIGURE 3: 5 year old patient with traumatic fissure of the right ear-
lobe measuring 5cm in length. Pre-operative aspect (A), immediate
post-operative (B), 7th day post-operative (C) and 3 month post-
operative (D). The translucent plaques in C are residual fragments
of ECA detaching spontaneously. Note in D a linear scar with per-
fect alignment on the inferior border of the earlobe

electronegative charge of the polymer reacts with the
cellular wall of the gram positive bacteria which has a
positive polar charge. Gram negative bacteria are rela-
tively resistant, as their lipopolysaccharide membrane
isolates the cellular wall. The CAs also avoid the depo-
sition of foreign bodies into the wound, which poten-
tiates their antibiotic effect. It has been shown that
sutures decrease the amount of contamination nee-
ded to cause infection.”

This study confirmed that the ECA has a strong
and unpleasant smell and it can be moderately irrita-
ting to the conjunctiva."” In our patients, despite the
fact that the eyes were covered with compress, a stin-
ging sensation or lacrimation occurred in 67% of the
gluing of periorbital (8 of 12 excisions). For this rea-
son, we do not recommend the use of the product in
this area.

The use of cutaneous adhesives is particularly
useful in children. In many American and European
pediatric centers, the use of CAs has been the first
choice in the treatment of blunt wounds on the skin.’
On the study, the authors confirmed the particular
advantages of the use of CAs in children, like the
decreased use of anesthetic, no need of referral to sur-
gical center, hospital admission and suture removal,
especially on the face, all these contributing to decrea-
sed stress among infants (Figure 3)."***

FIGURE 4: 65 year old patient sebaceous cyst on the nose, 1 cm in
diameter. Pre-operative aspect (A), trans-operative (B), immediate
post-operative (C) — arrow: lacrimation) and 3 month
post-operative (D)

In terms of aesthetic aspects, the CAs have
demonstrated satisfactory results, similar to those obtai-
ned with sutures."” The aspect of the scars remains the
most important negative element when assessing cos-
metic surgeries. The results from the present study
agreed with this data. Only one patient (2,8%) was dis-
satisfied with the cosmetic result of the surgery, due to
the adverse appearance of the surgical scar. Excellent
results require adequate selection of the lesions to be
treated and knowledge of the limitations and specific
technical aspects of the adhesive in the closure of
wounds. Clinical studies show that the use of the CAs
on the skin has resulted in scars with aesthetic results
similar to those of intradermal sutures. *

The absence of the most feared complication
related to the use of ECA (necrosis), coupled with
the high level of patient satisfaction (97,3%), were
the most expressive results from this study. We inter-
pret this as a strong suggestion of the safety of the
use of ECA on the skin.' The use of the correct surgi-
cal technique, the external use in areas of the skin
relaxed by subdermal sutures, the short term contact
with the body surface and the use of minimum
amount of the adhesive were the factors attributed to
the good results at three months after the surgery.
This result is predictive of one year.” Experimental
works suggest that the necrosis induced by the CAs
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CHART 1: ECA: advantages and disadvantages as cutaneous bioadhesive

ADVANTAGES
§ quick and easy application
§ quick closing of the skin
§ low cost
§ precludes anesthesia, dressing and stitches removal
§ wide availability on the market
§ possibility of re-sterilization and repeated use

§ bactericide, haemostatic and sealing effect

§ absence of marks from stitches
§ excellent aesthetic results

§ great user satisfaction

DISADVANTAGES

§ little studied

§ lacrimation

§ unpleasant smell

§ risk of de histotoxicity

§ risk of allergic reactions

§ need for use of deep relaxing sutures

§ use restricted to linear, non tense and only slightly
bleeding wounds

is restricted to the methyl-cyanoacrylate formula-
tion." However, although rare, the cutaneous necro-
sis by ECA is possible.”

An Bras Dermatol. 2012;87(2):241-9.

CONCLUSIONS

The use of ECA was safe and had satisfactory
cosmetic results in this group of patients, demonstra-
ting various benefits in relation to the suture, inclu-
ding lower cost and reduced rates of complications
(Chart 1). U
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