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Abstract. Effects of different suture materials on wound healing and infection in subcutaneous closure techniques.
Background: In this study we aimed to investigate the effects of different suture materials on wound healing and infec-
tion in subcutaneous closure techniques.

Materials and methods: Twenty-nine rats were randomly allocated to 5 groups. All subjects received 2-cm vertical
dermal and subdermal incisions on their backs under sterile and proper surgical conditions. The subdermal cuts were then
closed with vicryl (polyglycolic acid), biosyn (monofilament glycomer), prolene (polypropylene) and tissue adhesive (2-
octylcyanoacrylate). After 10 days, all sutured areas were examined for seroma, haematoma formation and cosmetic
outcome. The incisional lines were excised with 1-cm-wide skin strips and tissue hydroxyproline levels were determined.
The specimens obtained were evaluated for the presence of giant cells, mononuclear cells, fibrosis and neutrophils.
Results: No differences in tissue hydroxyproline levels were found between any of the suture materials used. Fibrotic
process and inflammatory cell infiltration were more prominent in the biosyn and prolene groups than in other groups.

Foreign body giant cells were observed in the biosyn group.
Conclusion: Vicryl and tissue adhesive should be preferred in subcutaneous closure techniques.

Introduction

Ideally, skin closure should be
consistently safe, reliable, easy,
and inexpensive, and it should not
contribute to complications such
as wound infection or foreign
body reaction. At present, ab-
sorbable continuous subcuticular
sutures are frequently used to
close surgical incisions. Sub-
cutaneous tissue reapproximation
with suture has been shown to be
effective in reducing rates of post-
operative wound complications.'*
In this experiment, the aim was to
determine which material is
preferable for subcuticular clo-
sure. This was done by studying
tissue reactions, inflammatory
changes and cosmetic outcome
after the approximation of vertical
incisions made on the backs of

rats with three different suture
materials and tissue adhesive.

Materials and methods

Approval was obtained from the
local ethics committee. The study
was conducted in the Animal
Research Laboratory of the Gazi
University Medical Faculty. Histo-
pathological evaluations were per-
formed by one pathologist blinded
to the study groups. 29 Wistar
albino rats weighing between 220
and 280 g were randomly allo-
cated to five groups. The animals
were given standard feedings and
fasted overnight before the opera-
tions.

The operations were performed
with the animals under ketamine
anaesthesia (20 mg/kg adminis-
tered intramuscularly) using

sterile technique. The back of each
animal was shaved, and a 2-cm
midline incision was made in the
skin and subcutaneous tissue. The
subcutaneous tissue was closed
in a continuous fashion with dif-
ferent subcuticular suture materi-
als and tissue adhesive. All of the
suture materials were 6/0 in size.

Groups

Group C: No procedure was
performed. This group served as
the control group.

Vicryl group: The subcutaneous
tissue was closed with vicryl.

Biosyn group: The sub-
cutaneous tissue was closed with
biosyn.

Prolene group: The sub-
cutaneous tissue was closed with
prolene.

Tissue adhesive group: The
subcutaneous tissue was closed
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with tissue adhesive (2-octyl-
cyanoacrylate).

After 10 days, all the rats were
anaesthetised again and the
sutured areas were examined for
seroma and haematoma forma-
tion. Strips measuring 1 cm wide,
including the subcutaneous tissue,
were then excised from the inci-
sion areas. The cosmetic result
was determined in terms of the
surgeon’s satisfaction. The degree
of satisfaction depended on the
quality of wound closure as
assessed in terms of eversion,
regularity, approximation, dehis-
cence and any difficulties in
attaining closure.” Histopathologi-
cal examinations were performed
to show the degree of inflamma-
tion in the tissue. The resected tis-
sue specimens were fixed in 10%
formaldehyde and paraffin blocks,
cut into 5-micron slices and stained
with haemotoxillin-eosin (H&E).
The degree of inflammation was
evaluated with respect to the
presence of giant cells, mononu-
clear cells, fibrosis and neutrophils,
and tissue hydroxyproline levels
were determined. The presence of
each cell was graded as 1, and its
absence was graded as 0.°

Hydroxyproline (HP) determi-
nations:

Wet-tissue HP levels were
determined using the technique
described by Woessner and
expressed as micrograms per mil-
ligram-tissue.’

The results were compared
using the Mann-Whitney U-test
and independent sample t-testing.
A value of p<0.05 was consid-
ered significant.

Results
No differences in tissue hydrox-

yproline levels were found
between the groups (p >0.05 for
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Table 1

Hydroxyproline levels and histopathological results (n = the presence of each cell)
in all groups

Hydroxyproline . . .

Groups levels (ug/mg | Giant Cell Neutrophil Fibrosis
tissue)

Group C (n=6) 2.49 +0.41 0 O**
Vicryl group (n =5) 246 +0.76 0 2
Biosyn group (n = 6) 2.19+0.61 4% 2 5
Prolene group (n = 6) 2.60 £ 0.25 2 5
Tissue adhesive group 2.69 £ 0.51 0 3
(n=06)

*p<0.05 for biosyn group compared with other groups for giant cell
**p < (.05 for tissue adhesive, prolene and biosyn groups compared with group C for

fibrosis

p>0.05 for all groups for neutrophil and hydroxyproline levels.

each comparison). Giant cells
were most frequently observed in
the biosyn group (p<0.05).
Fibrosis was more prominent in
the biosyn, tissue adhesive and
prolene groups than in group C
(p <0.05). When neutrophil cells
were considered, the highest
values were found in the biosyn
(n =2) and prolene (n = 2) groups,
but they were statistically similar
to other groups (Table 1,
Figures 1,2,3).

No seroma or haematoma were
found. Superior cosmetic results
were found in the tissue adhesive
group and in the prolene group.
While there was eversion in the
corner of the incision in one of the
rats in the vicryl and biosyn
groups, wound irregularities were
observed in two rats in the vicryl
group and in one rat in the biosyn

group.
Discussion

Although one of the familiar
methods of wound closure is
simple interrupted suturing, this
method presents the drawback of
carrying both the epidermis and
skin flora along its tract into the

wound as it passes through the
intact skin. Interrupted sutures can
also cause unwanted crosshatch-
ing scars due to tissue swelling,
over-tightening during suture
placement or late removal of the
stitches. The higher incidence
of wound infection, as well as
the diminished cosmetic out-
come, make this type of closure
less preferable. Currently, an
absorbable continuous subcu-
ticular suture is frequently used to
close surgical incisions.® Ideally,
skin closure should be consistently
safe, reliable, easy, and inexpen-
sive and it should not contribute to
complications such as wound
infection or foreign body reaction.
It should promote healing with as
little scarring as possible.'

Appropriate suture selection
depends on an understanding of
the physical and chemical proper-
ties of the suture as well as suture-
tissue interaction. In addition,
several factors that are inde-
pendent of individual suture
characteristics influence suture
reabsorption. These factors in-
clude suture calibre, tissue blood
flow, suture location, and the
presence of infection.®
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Figure 1

Figure 2
Polymorphonuclear leukocytes and fibrosis are apparent in the
subcutaneous tissue in biosyn group (H&E, 10).

The ideal suture for subcuta-
neous closure should cause mini-
mal inflammation. Closure of
wounds with sutures enables
meticulous closure, but sutures
may induce tissue reactivity and
they usually require removal.'
Surgeons may consider the use of
tissue adhesives for the closure of
incisions in the operating room.
The advantages of issue adhesives
(glues) are that there are no
sutures to remove later for the
patient and no risk of needle stick
injury to the surgeon.” However,
incisions in areas of high tension

Figure 3

Giant cells, foreign body and granuloma are apparent in the

subcutaneous tissue in biosyn group (H&E, 10).
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such as the elbow and knee are
generally avoided.’

In this study, acute inflam-
mation was characterised by the
presence of polymorphonuclear
cells and foreign body reaction
through the presence of macro-
phages and foreign body giant cells.

The overall inflammatory
changes were found to be highest
in the biosyn group. At this point, it
should be emphasised that this
study aimed to investigate wound
healing on the tenth post-operative
day. Because of the high resorption
rate of biosyn, this observation

could be decisive. This high rate
makes it plausible that the mate-
rial causes a major inflammatory
reaction in the short term.
However, in the longer term, it
is probable that biosyn will result
in a better healing and cosmetic
result. So more studies evaluating
the effects of suture materials
on wound healing over longer
periods are required.

From an economic point of
view, the suture materials that cost
about € 2-3 per item in Turkey are
much cheaper than tissue adhe-
sive, which is 3-4 times more
expensive. When time consump-
tion for closure is considered, no
difference was observed between
the suture materials. Between 2
and 3 minutes was required for
subcutaneous closure with each
suture. The application of the tis-
sue adhesive takes between 30-
60 seconds; however, about one
minute of additional waiting for
it to dry is required, resulting in
a longer period. At this point
it should be borne in mind that
the study involved incisions
measuring 2 cm in length. When
longer and deeper incisions are
considered, it is plausible that
suture materials require more time
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to apply than tissue adhesives.
This observation is consistent
with the related literature, which
reports shorter times for closure in
short and shallow incisions, as in
circumcision and blepharoplasty,
with suture materials compared
with tissue adhesives. On the other
hand, tissue adhesives require
shorter periods of closure for deep
and long incisions.'*"

In practice, the reduction in
wound closure time may not make
it possible to conduct a higher
number of procedures in a single
operating room. However, faster
wound closure technique may
enhance surgeon satisfaction and
may also be attractive for patients
when surgery is undertaken under
local anaesthesia. Alternatively,
patients may be happy with a
longer closure time technique
with superior outcome.?

The cosmetic results of wound
closure in humans are generally
evaluated with validated measures
like the modified Hollander
Instrument.® Using this scale, an
incision is given a score of 0 or 1
for the respective presence or
absence of each of the following:
step-off borders, contour irregu-
larities, wound margin separa-
tion, edge inversion, excessive
inflammation, and poor overall
appearance. The six category
scores are totalled to produce an
overall cosmetic score. Generally,
studies did use validated methods
of assessment. However, these
were diverse and it would be help-
ful if a standard outcome measure
was used. Study bias may be
reduced by having assessments
made by an independent assessor
blind to the study groups. One
report found no statistically sig-
nificant differences for either the
patients’ or the surgeons’ assess-
ments of cosmetic appearance."

This is the first experimental
study comparing different suture
materials by evaluating tissue
hydroxyproline levels, foreign
material reaction and inflamma-
tion in subcutaneous tissue
closure. The results of this study
demonstrated that a significantly
higher  local inflammatory
response was associated with
biosyn at 10 days. The inflamma-
tion associated with vicryl and
tissue adhesive at 10 days was
slightly lower than the other
groups but there was no difference.

Conclusion

In terms of foreign body reaction
and inflammation on the tenth
day, the data from this experimen-
tal model suggest that vicryl and
tissue adhesive are ideal materials
for the subcutaneous closure of
incisions. In terms of surgeon satis-
faction with cosmetics and ease
of applicability, prolene and tissue
adhesive could be considered.
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