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EXPERIMENTAL STUDY

A comparison of sutureless and antibacterial suture abdomen

closure

Okus A!, Karahan O!, Ay S!, Eryilmaz MA!, Unlu Y2, Aksoy N!, Sevinc B!
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Abstract: Purpose: This experimental study aimed at comparing the cyanoacrylate abdomen closure to the ef-
fectiveness of triclosan coated polidioxanone abdomen closure.

Methods: The abdomen layers were closed with 3/0 polidioxanone suture in the first group. In the second group,
the layers were closed with triclosan coated polidioxanone suture in a single layer. The abdomen layers of rats in
the third group were attached with cyanoacrylates without sutures. The rats were sacrificed on the 14th day and
the adhesive level was recorded. The incision resistance strength was measured. The tissue was examined blindly
in the terms of inflammatory cell infiltration, capillary proliferation, fibrosis and micro-abscess by the pathologist.
Results: No significant difference was determined between the 1st and 2nd groups in the terms of inflamma-
tory cell infiltration, capillary proliferation, collagen deposition, fibroblast activity, adhesive and tissue distension
strength. The fibrosis and adhesive rate of the 3rd group was significantly higher than the 1st and 2nd groups
statistically. The tissue distension strength was lower than in the other groups and the differences between the
groups were found to be significant (p < 0.05). No significant difference was determined between the groups
in the term of micro-abscess.

Conclusions: Antibacterial suture is not superior to the conventional suture. It is concluded that cyanoacrylate
is not an appropriate molecule for abdomen closure (Tab. 1, Fig. 3, Ref. 17). Full Text in PDF www.elis.sk.
Key words: cyanoacrylate, tissue adhesive, octyl 2-cyanoacrylate, antibacterial suture, polidioxanone with tri-

closan, experimental study.

Post-laparatomy wound infection, bad wound healing might
end in opening of the abdomen at the early period and incisional
hernia at the late period. Complications such as infection, oedema,
wound dehiscence at the incision line extend the length of hos-
pital stay and increas the total hospital cost. These complications
at the incision line are related to systemic factors like anemia,
hypoproteinemia, azotemia, malnutrition, malignancy. As well as
the type of the incision, closure method and suture material may
contribute to complications.

The antibacterial effects of antibacterial sutures have been
indicated in many studies. However, the results of them in the
clinic studies are controversial (1, 2). Experimental studies have
proved that cyanoacrylate which is used for skin closure can be
used for intestinal anastomosis as well. However, no study has
been published on the use of cyanoacrylate for abdomen closure.

This experimental study aimed at comparing the cyanoacrylate
abdomen closure to the effectiveness of triclosan coated polidioxa-
none abdomen closure.
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Method

This study was conducted at the Selcuk University Medicine
Research and Application Centre with the 2010-52 numbered
judgement and the research ethics committee approval.

46 months old 30 Wistar-albino rats of 200-300 gram weight
were divided into 3 groups of 10. No food limitation was applied
to rats. The surgery was performed in general anaesthesia with
intraperitoneal ketamine hydrochloride (80 mg/kg) and xylazin
(10 mg/kg). After the hair was shaved, the area was cleaned with
povidone iodine. Laparatomy was applied to all rats with 3 centi-
metre midline incision (Fig. 1).

The abdomen layers were closed with polydiaxonne suture
(brand name Ethicon) in the 1st group, and with triclosan coated
polydiaxonne suture (coated polydiaxonna Plus, Ethicon) at one
take with continuous suture technique in the 2nd group. All lay-
ers were attached with cyanoacrylate (Ifabond-TM- Ifa medical,
Greece) tissue adhesive in the 3rd group.

The rats were sacrificed via decapitation. The abdomen was
opened 1.5 cm from the incision with a reverse U cut and the
adhesives were photographed and recorded. The scale defined by
Nair was used to evaluate the adhesive (3). 0: No adhesive, 1:
Only one adhesive between the organs and the abdominal Wall
2: Two adhesives between the organs and the abdominal wall
3: Adhesive more than 2 between the organs and the abdomi-
nal wall and adhesive between the organs 4: One of the organs
being adhesive to the abdominal wall (Fig. 2). Following this
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Fig. 1. Three centimetre incision.

Fig. 3. Measurement of incision resistance strength.

Fig. 2. a) 1st degree adhesive, b) 4th degree adhesive.

procedure, all incision lines were cut 1,5 cm from the incision
and removed.

The incision line was fixed horizontally. The resistance strength
of the incision line was measured with a digital electronic meter.
The weight was raised gradually and the moment when the inci-
sion started to detach was recorded (Fig. 3).

The removed tissue (incision line) was evaluated blindly by
a pathologist. Inflammatory cell infiltration was evaluated in the
terms of capillary proliferation and fibrosis (collagen deposition
amount) in the histopathological examination. The evaluation scale
from 0 to 3 defined by Hooker et al was used in the evaluation (4).
0: absent 1: mild 2: moderate 3: severe. Although the tissue was
evaluated histopathologically for the micro-abscess in the incision
line; 0: absent, 1: focal, 2: diffuse.

Two sample Kolmogorov-Smirnov test was applied for the
evaluation of adhesive, Anova-Duncan test was applied for the
incision resistance strength and Kruskall-Wallis test was applied
for the other parameters. The tests were done with he tSPSS 15.0
packaged software and the P value under 0.05 was evaluated as
significant.
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Results

No significant difference was determined between the 1st and
2nd groups in the terms of inflammatory cell infiltration, capillary
proliferation, collagen deposition and fibroblast activity, which are
indicatives of wound healing process. Similarly, there was no sig-
nificant difference between these groups in the terms of adhesive
and tissue distension strength. The adhesive rate of the 3rd group
was higher and the tissue distension strength was lower than in the
other groups and the differences between the groups were found
to be significant (p < 0.05). The fibrosis rate in the 3rd group was
significantly higher than in the 1st and 2nd groups statistically. No

Tab. 1. Comparison of the groups.

AR IRS(gr) ICI CP  Fibrosis micro-abscess
GROUP1 0,6 2580 2,2 1,3 1,3 0,5
GROUP2 0,5 2512,5 2,37 1,85 1,87 1,13
GROUP 3 2,44* 1946,8% 2,71 1,85 2,28* 1,14
Adehesive Rate — AR, Incision resistance strength — IRS, Tissue distention strength,
Capillar proliferation — CP, Inflammatory cellule infiltration — ICI, * p<0,05
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significant difference was determined between the groups in the
term of micro-abscess in the incision line (Tab. 1).

Discussion

Bad wound healing and infection of the incision line cause in-
crease in morbidity and mortality. Antibiotic treatment for wound
healing extends the length of the hospital stay and increases the
total hospital costs. It causes delays in returning to work. There
are many known risk factors for wound infection. One of the local
risk factors is the used suture materials. It is known that bacteria
are highly adherent against suture materials (5).

Antibacterial sutures that have been developed for more than
20 years create a chance for decreasing the surgical infections.
In a in vitro experimental study, the antibacterial effects of the
triclosan coated sutures, which prevent bacteria colonization (S.
aureus, S. epidermidis) were determined (1). Storch et al proved
in their experimental research in the animal model that triclosan
coated ployglactin 910 prevented bacteria colonisation (Staphy-
lococcus aureus) (6). Other similar experimental researches also
indicated the antibacterial effects of triclosan coated sutures (5, 7,
8). Besides, Bischofberger et al compared triclosan coated poli-
glactin 910 and poliglactin 910 in their double blind randomize
animal study that they performed in 100 horses. In this study, it
was determined whether antibacterial sutures were effective in
incisional complications (9).

There is no consensus in the studies for the effectives of the
antibacterial sutures. Justinger et al compared triclosan coated
ployglactin 910 (vicryl plus) and ploydioxanon (PDS II) sutures
in their retrospective study in 2088 patients and found out that
the wound infection is significantly lower in the antibacterial su-
ture group (10). Chen et al compared triclosan coated polyglactin
910 and ployglactin 910 in the cancer caused head-neck surgery
in their prospective clinic study conducted on 253 patients and
found no difference between the two groups in terms of surgical
complications and wound site infection (11). Mingmalairak et al
also compared triclosan coated polyglactin 910 and ployglactin
910 in their double blind randomized clinic study. They couldn’t
determine any significant difference between the two groups in
terms of wound site infection in 100 appendectomy cases (12).
Deliaert et al compared triclosan coated polyglactin 910 and
ployglactin 910 in their double blind randomized clinic study on
26 breast reduction surgeries. Wound dehiscence of the group of
antibacterial sutures was higher than the control group at a sig-
nificant rate (2).

The data provided in literature above interestingly shows that
there is no consensus on the clinic use of antibacterial sutures. Our
experimental study has revealed that triclosan coated polydiaxon
suture is not superior to the conventional polydiaxon suture. It is
also suggested that the clinic use of triclosan coated antibacterial
sutures has to be reconsidered by the high cost of triclosan.

Syanoacrilate is an industrial adhesive molecule and it is
widely used in medicine. It has hemostatic and antibacterial prop-
erties besides being a strong adhesive (13). 2-octylcyanoacrylate
has been used in skin closure since 1995 (14) and the studies have

revealed that it is similar to the skin stapler in terms of cosmetic
look and wound site infection (15).

Kanellos et al compared polypropylen and cyanoacriclate on
colon anastomosis patients in their experimental study. No sig-
nificant difference was found in terms of anastomosis bursting
pressure. However, the adhesive rate of the cyanoacriclate group
was higher than in the other group (16). In a study performed by
Ersoy et al, gastric perforation model was created on the rats. They
found out that cyanoacriclate addition to the closure with clip
causes a significant increase on the bursting pressure. Similarly,
the adhesive rate of the cyanoacriclate added group was found to
be significantly higher (17).

Literature provides some studies on the anastomosis studies
without suture with cyanoacriclate. However, this is the first study
about its use in abdomen closure. Our study has revealed that cy-
anoacriclate use increases the adhesive like in the other studies.
Moreover, the incision resistance strength of the abdomen closure
with cyanoacriclate is lower than in the other groups of abdomen
closure with sutures. As the adhesive rate and resistance strength
is lower, it is concluded that abdomen closure with cyanoacriclate
is not appropriate.

Consequently;

1. Antibacterial sutures are not superior to the conventional sutures.
2. Cyanoacriclate is not an appropriate molecule for abdomen
closure.
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