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Abstract - Healing of surgical wounds and iheir
complications such as infection or scar formation are of major
concern in surgery. Tissue glues are advanced 1o reduce these
problems. Ina prospective study, we have evaluated surgical
wound healing in 76 patienis whose surgical wounds were
repatred by 1issue glues (Histoacryl). This study was performed in
four teaching hospitals (Sina, Shariaty, Shohada, Razi). The
muajor paramelers considered for this study were complere wound
frealing in the first posioperative week, carly wound
complications, late wound complications. and their relatton with
some ether faciors such as wound size and glue application
techniques. Inour siudy, complete wound hicaling in less than
one week was seen in 81.9% of patients, whercas 18.1% had a
longer course. Early complications consisted of (5.6%) infection
and (2.8%) hematoma. Late complications included hypertrophy
(0.48%) and widening (18.1%) of scars. There was a significamt
correlation between wound size and healing time (P<0.05), but
not berween faudy techniques and scar formation.
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INTRODUCTION

Tissue glue application alone, or as an adjunct
to sutures, has been of interest for many
scientists. At first alkyl-2- cyanoacrylate  was
introduced by Goover et al in 1959 (1). This
material is polymerized by anions and free
radicals while exposed to ionmic solutions,
epithelium, blood, mucus or skin (2-4}.

After recognizing the various toxic effects of
methyl and ethylcyanoacrylate compounds on
tissues (6), the recent investigations have been
focused on isobutylcvanoacrylates that are less
dertrimental (6-11). These compounds have rapid
and effective hemostatic and bacteriostatic effects.
Although tssue glues are used in European and
Asian counitries, there was no research on the
effect of tssue glues in Iran. This study evaluates
the advantages and disadvantages of tissue glue in
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comparison with sutures. In one study on 50
children at London Guy Hospital in 1988,
infection and hypertrophic scars were reported as
side effects in 3% and 6% of the cases,
repectively. The duration of procedure was 5
minutes as compared (0 |15 minutes for sutures
(12). In a research in Bombay Medical College in
1983-1984 the wounds were managed by tissue
glue and suture in 30 and 25 patients respectively.
Patients were in the range of 16-65 years with
3-17 com wound lengths. With Sutures,
inflammatory reactions were seen in 32% and
infection in 3.57%, as compared to 7.14% and
3.57% respectively with tissue glue (13). In
another  investigation in  the  emergency
department of UK. Leeds Hospital in 1998, the
results of application of tissue glue in 50 cases of
scalp wound, were entirely successful for wounds
with less than 6 c¢cm length (14). However, in the
study from Ottawa, on 81 children, there were no
differences between sutures and tissue glues. The
wounds of these cases were clean and the
diameters were less than 4 cm by 0.5 cm. The
necessary time for the procedure was 7.9 minutes
against 15.6 min for tissue glue and suture
respectively (P<(.001} with less pain in the first
procedure.

MATERIALS AND METHODS

This study evaluates 76 cases from September
to March 1997 in surgical centers of four teaching
hospitals (Sina Heos., Shohada Hos., Shariati Hos.,
Razi Hos.) which were chosen in a simple
manner. Wounds were clean or contaminated.



Four cases were dismissed without analaysis, the
remaining 72 patients were under surveillance for
one week, 62 cases of the latter were followed for
3 months. Variables included: age, sex, diameters
of wound, coincident discases, the quality of
procedure, the number of healed wounds in the
first week, contaminated wounds, hematoma,
lenderness,  purulent discharge, dehiscence,
edema, erythema, hypertrophic scars, wide scars,
itching, pain and burning.

The method included 5 steps:

1- Cleaning of wounds with water and then
Povidone lodine.

2- Approximation of wound edges: Wounds larger
than 3 c¢m were sutured subcutaneously with 3/0
chromic and in those that were under pressure
(e.g. midline abdominal skin) a cutancous suture
was used every 3 cm.

3- Complete drying of the wound's surface.

4- Applying a narrow layer of the glue at the
surface of the wound in adequate amounts (the
glue becomes whitish).

5- Sterile dressing of the wound.

Patients  had been advised 10 be under
surveitlance for one week after discharge and 3
months later, for observation of early and late
side effects. After completion of the master sheet,
the data was entered in FOXPRO Version 2.6
and analyzed with SPSS Version 4. The results
were analyzed with Mana - Whitney, Chi-square
and Fisher exact tests.

RESULTS

In our study the sex ratic of male to female
was L77 (63.9% male and 36.1% female). The
background discases which led to operation, are
demonstrated in Table 1.

Mean age ol patients, was 31221 years (range:
2-72 years). The length of wounds was less than 10

In 75%, greater than 0cm in 25%, and in
81.9% ol patienis, the wound healed in less than
one week and inothers (18.1)% it took longer.
‘There were faulty techniques in 15.3% (11 cases).

Lm
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Table 1. The background diseases which led to operation.

Disease Numbers G
Inguinal Herma h 403
Callstone ? w7
Laceration 5 6.9
UDT, appendicitis, laparoscapy 4 6
TL. schaceaus gyst, varicocele, nevous, AV fistuly 2 28
Hydrocele, hernia, achalasis, follivulilis, ovitgian 1 1.4
cysh, cystocele, Tipama, rectoele, esophageal
cancer, splenamegaly, cpigastzic herpia
Tonul T4 100

Table 2. Complications of tissue glue application.

Larly Complications (In 72 cases) Late Complications (In 62 Cases)

Infection fTemutomia Pehiscence Severe Sear| Mild Scar

Numbers 4 2 3 3 59 0 i1

5.2 1] il

Purcentge 5.6 8 4.2 48

Pruritus|Widening | Pain ¢

ltl

|

Complications are demonstrated in Table 2.

By Pearson's correlation, there was a
meaningful relation between wound length and
healing time (p=0.001, =053, r=0.73) wich
suggests a direct correlation between these two
parameters.

The mean wound length in patiems with
widening of scars was 19.3=11cm versus 7+5.4¢m
in other patients. There was a faulty technique in
30.8% of paticnts with wound widening
comparison with 16.1% in other patients.

in

DISCUSSION

In this study the healing time with application
of tissuc glues was less than 7 days for the
majority of patients  that is similar o other
studies. Wound infection was scen in 4 cases
(5.6%) similar 10 other studies which reported
3-10%. In one infected patient, who was operated
on {or achalasta, we used sutures every 3 cm. The
rate of infection was similur to that sutures, as
reported in standard surgical textbooks (2 - 10¢).

Severe hypertrophic scars were seen in three
paticnts. One was a child who was operated on
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for ingumnal hernia. He had had an identical
herniorrhaphy for the contralateral hernia one
vear carfier which was repaired by sutures and
resulied in a similar hypertrophic scar.

The second case was an achalatic patient with
mfechious side effects in the second week., An
esophageal cancer with 30 ¢m wound was the
tird case whose scar was similar 10 that of
sutures. These results are in accord with the
results of faciat lacerations,

Great scars (18.196) were usually accompanied
with  large  wounds  or  faulty  techniques.
Enlargement of wound, specially in conditions
“that streteh the skin, are usual e.g 4 | mm wound
o4 nonretractle area can reach 10 mm by 3
weeks.  This  emphasizes  the  necessity  of
considering preparations for decreasing traction
even after suture removal. This study verifies the
beaefit of these preparations for tissue glue usage
particularly in large wounds. Correlation of large
scars and faulty  techniques  was  significant
(P=0.03). With respect to the length of wound,
however.  this  correlation i not  significant
(p=0.25 for wounds less than 10 ¢cm and P=0.57
with wounds larger than 10 cm).

Hematoma was reported in 2 cases; in one of
them the exeston of a sebaceous cyst resulted in a
2em % 2em emply  space, which  rendered
hemostasis difficult.

It must be noted that the repeated use of one
iube of glue is against the recommendation of
manufacturers. This study shows that the outcome
ol tssue glues and sutures in great wounds (>3
cm) is similar. In retractile and thin skins (eg.
facial skin) however, tissue glues have better
cosmetic results without any pain and consequent
fear, that are problem for children and their
parents, especially in {acial suturing. Besides,
ussue glue will become cost effective because of
decreased dressing time, unnecessity of gloves or
surgical sets ete.

Against the current concept, a significant
correlation was not concluded between faulty
techniques and any side effects, but the former
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can  affect  the wound appearance in  early
phases. This study expands our applied knowledge
about tissuc glues and suggests application of
glues in small wounds which should be further
investigated. We o recommend  the  training  of
medical stall for improving ussue glue techmques,
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