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ABSTRACT

Objectives: This study aimed to investigate the effect of cyanoacrylate tissue adhesive and suture techniques on closing surgical
wounds in rabbits.

Materials and Methods: This study randomly divided 32 male New Zealand white rabbits into four groups. In the first group,
interrupted sutures were applied. In the second group, interrupted sutures were placed, and using a pipette, the surface of the
wound was covered by tissue adhesive. In the third group, the wound was closed with a continuous suture, and in the fourth
group, in addition to the continuous suture, tissue adhesive was also used. On the fifth day of surgery, rabbits were killed and
tissue samples were collected and examined for epithelial tissue thickness, rate of inflammatory tissue, and area of granulation
tissue.

Results: In general, among the four groups, the highest thickness of the formed epithelial tissue was in the continuous suture
without tissue adhesive group, and the lowest of epithelial tissue was seen in the interrupted suture with tissue adhesive group.
There was a tendency to reduce the intensity of inflammation in the groups that used tissue adhesive, but except in one case, no
significant difference was seen in the rest of the groups. Among the studied groups, the rate of granulation tissue was less in the
continuous suture with an adhesive group compared with the other groups.

Conclusions: The use of tissue adhesive on any type of suture technique can reduce the rate of inflammation and cause less
granulation tissue. In the short term, the use of tissue adhesive could be an obstacle in the formation of epithelial tissue.

| Introduction

appropriate local conditions of the wound will help the success of

Surgical treatments usually start with making a surgical incision
and end with wound closure. The success of surgical treatment
depends on the complete and uncomplicated closure of the
surgical wounds. Various factors affect wound healing, which
can be divided into two systemic and local groups (Guo and
Dipietro 2010). If appropriate systemic conditions are provided,

the healing. A defining factor is the close proximity of the wound
edges to each other and their impermeability to foreign sub-
stances (Ennis and Meneses 2000). The oral cavity and saliva
have been considered to possess the most infectious areas of the
body due to the presence of many microorganisms (Dawes
et al. 2015; Pan, Zhao, and Jiang 2014). As long as the mucosal
barrier of the oral cavity is healthy, these microorganisms may
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not result in contamination or infection, but as soon as they enter
the underlying tissue layers through a wound, they can lead to
inflammation and infection, causing problems in wound closure.

In intraoral surgeries, the impermeability of the wound to fluids
in the oral cavity to the point of being watertight is emphasized.
In particular, when placing allografts or even autografts, it is
strongly recommended to put the edges of the wound together
with high precision and create a completely impenetrable
wound that prevents the infiltration of saliva (Hassan 2017).
Different suture techniques have been used to achieve the goal
of wound closure, each has advantages and disadvantages.
Additionally, in today's commercial market, other materials
have been introduced to help close the wound better and
improve the healing process. One of these is cyanoacrylate tis-
sue adhesives (CTA) with many advantages over traditional
materials. This type of adhesive was approved by the Food and
Drug Administration (FDA) in 1998 for the healing of surgical
wounds caused by trauma (Hassan 2017). Some studies have
reported that they can be used instead of the conventional
suture techniques (Soni et al. 2013; Kumar et al. 2013). Some of
the advantages of these adhesives include no tissue irritation,
no tissue damage, ease of use, and antibacterial effects (Kumar
et al. 2013). The successful application of these adhesives has
been reported in orthopedic, neurological, gastrointestinal, and
plastic surgeries (Bruns and Worthington 2000).

In recent years, extensive application of adhesives in the oral
cavity has been considered, including closing wounds and oral
fistulas or even fixing bone fragments (Borie et al. 2019). CTA
are created with a combination of Cyanoacetate and formalde-
hyde; they are liquid monomers that, after exposure to a wet
surface, undergo a heat-generating reaction and are turned into
a polymer that creates a strong tissue bond (Guhan et al. 2018;
Ahn et al. 2011). These adhesives have high mechanical
strength and can remain in place for several days (Simonova
et al. 2012). Its most common types are 2-octyl-cyanoacrylate
and n-2-butyl-cyanoacrylate. 2-Octyl cyanoacrylate is often
preferred due to its higher flexibility (Ahn et al. 2011). Some
studies have been conducted on the effects of these adhesives on
skin incisions, but due to the different nature of mucosal wound
healing compared with skin wounds, it has not been con-
sidered. Application of these adhesives with a special suture
technique can effectively reduce the inflammation inside the
wound. They can significantly increase the quality of wound
closure and finally result in a more successful treatment. There
are limited scientific sources that have simultaneously ex-
amined and compared the effects of suture techniques and the
application of tissue adhesives on mucosal wounds. Thus, the
present study was conducted to examine the effects of CTA in
different suture techniques on the healing rate of the mucosal
wound in the rabbit model.

2 | Materials and Methods

The present study was approved by the research ethics com-
mittee of the university where the research was carried out and
registered with the following code of ethics: IR.UM-
SHA.REC.1399.446. Since this research was carried out on

laboratory animals, there was no need to obtain informed
consent from the studied samples.

2.1 | Sample Size Description
In this study, we used 32 male New Zealand white rabbits
weighing between 2.5 and 3.5 kg.

For sample size calculation, the between-subject error DF is
considered in the formula (n=DF/k+ 1), where k is the
number of groups. Based on the acceptable range of the DF, the
DF in the formulas is replaced with the minimum (10) and
maximum (20) DFs to obtain the minimum and maximum
numbers of animals per group (Wan Mohammad 2017). In
conclusion, for the proposed study, between five and seven
animals per group are required. In other words, a total of 20-28
animals are required to keep the DF within the range of 10-20.
For more validity, we consider eight samples in each group.

Ten days before the surgery until the end of the study, animals
were kept in a 12h light/12 h dark (12:12 LD) cycle with food
and water ad libitum. The place's temperature was 22 + 3 and
the air humidity was between 40% and 50%.

Rabbits were randomly divided into four groups. They were
anesthetized using intraperitoneal Ketamine 10 mg/kg (Ketamine
10%, Alfasan, Woedren-Holland) and Xylazine 3 mg/kg (Xylazine
2%, Alfasan, Woedren-Holland). Immediately before the surgery,
their oral cavity was disinfected with chlorhexidine (chlorhexidine-
Najo/2%, Tehran, Iran). Then, the tongues of the rabbits were
numbed using 2% lidocaine + 1% epinephrine (persocaein-E,
Darupakhsh, Iran). A 20 mm surgical incision was made in the
center of each rabbit's tongue using a measurement ruler and
Surgical Blade No 15. The depth of incision includes mucosa and
submucosa. In the first group, an interrupted suture was applied
every 4 mm. In the second group, an interrupted suture was placed
every 4 mm, and using a pipette, the surface of the wound was
covered by a tissue adhesive, PeriAcryl 90HV (Glustitch Inc,
Canada). In the third group, the wound was closed with a con-
tinuous suture, a needle passing every 4 mm. In the fourth group,
in addition to the continuous suture, tissue adhesive was also used.
Sutures were performed using chromic thread 04 (Supa, Iran) with
a 16 mm reverse cutting needle. All surgeries were performed by an
oral and maxillofacial surgeon with sufficient skill and under the
same conditions. On the day of surgery and up to 2 days after it,
cefazolin 20 mg/kg per day (AFA Chemic Pharma, Iran) was
used as prophylaxis. To relieve pain, Ketorolac 5 mg/kg per day
(Caspian Tamin Pharmaceutical, Tehran, Iran) was injected
intraperitoneally. On the fifth day of surgery, rabbits were killed
using an overdose of ketamine, and after completely washing the
mouth with normal saline, a tissue sample was taken from
the wound site. During the preparation of the tissue sample, two
sutures were made on both sides of the central point of the scar
tissue, and the examined slide was prepared from the center region
of these two sutures. Then, the samples were immersed in 10%
formalin. In the next step, a paraffin block was prepared from each
sample, and then coronal sections were cut in three locations
alongside the incision site, and slides were prepared so that the
thickness of the mucosa, sub-mucosa, and tongue muscles could be
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seen in one tissue section. The samples were stained with H&E and
the histological examinations were evaluated and measured by an
oral and maxillofacial pathology expert who was blinded to the
coding and type of treatment in the samples. To control intra-
observer differences, 20% of slides were re-evaluated by the same
observer 2 weeks later and the data were the same as the initial
evaluation in all cases.

The data obtained from the histological study were examined and
statistically analyzed by three histopathological indicators
including the rate of granulation tissue formation, the rate of
inflammatory tissue, and the formation of epithelial tissue. Using
Analysis LS Starter software (Olympus Soft Imaging Solutions),
the area of the newly created granulation tissue was measured in
square micrometers (umZ) with X100 magnification and the
thickness of the formed epithelium was measured in micrometers
(um) with x40 magnification. To examine the rate of inflamma-
tory cell infiltration in the studied groups, first, the area with the
highest accumulation of inflammatory cells was identified using
%40 magnification, then the process was conducted with X100
magnification. Then, they were graded based on the number of
inflammatory cells in one field, each sample was considered to be
in one of the following four categories: No inflammatory cells-
mild inflammation (1-100 cells)}-moderate inflammation
(100-250 cells)-severe inflammation (more than 250 cells).

2.2 | Statistical Methods

Descriptive statistics were analyzed using frequency tables,
means, and standard deviations. The normality of the response
distribution was tested using the Kolmogorov-Smirnov test.
Due to the non-normal distribution of responses, comparisons
between treatment groups were performed nonparametrically
using )(2, Mann-Whitney, and Kruskal-Wallis tests. All statis-
tical analyses were performed using SPSS v.21 software (IBM,
Chicago, IL, USA) at a significance level of 0.05.

3 | Results

3.1 | Comparison in Terms of the Rate of
Epithelial Tissue Formation

In general, among the four groups, the highest thickness of the
formed epithelial tissue (Figure 1) was observed in the contin-
uous suture without tissue adhesive group (368.58 + 74.79) and
the lowest of epithelial tissue (Figure 2) was seen in the inter-
rupted suture with tissue adhesive group (185.42 +196.09).
The second rank in terms of epithelial tissue formation
belonged to the interrupted suture without adhesive group
(362.9 + 185.79) and the third rank belonged to the continuous
suture with adhesive group (242.65+ 135.25). However, in
general, no statistically significant difference was found among
the four groups in terms of the rate of epithelial tissue forma-
tion (p=0.103). However, it seemed that the use of tissue
adhesive reduced the epithelial thickness in wounds (Table 1).

The pairwise comparison of the groups also revealed more
understandable results (Table 2). There was no significant

FIGURE1 |
high thickness with H&E staining at x40 magnification. The site of the
surgical incision is marked with red arrows.

Microscopic view of the epithelium tissue formed with

FIGURE 2 |
low thickness with H&E staining at x40 magnification. The site of the
surgical incision is marked with red arrows.

Microscopic view of the epithelium tissue formed with

difference between the interrupted suture group (362.9 + 185.79)
and the interrupted suture with adhesive group (185.42 + 196.09)
in terms of epithelial tissue formation (p =0.132), although the
use of adhesive decreased the rate of epithelial tissue formation.
There was a statistically significant difference between the con-
tinuous suture group (368.58 + 74.79) and the continuous suture
with adhesive group (242.65 + 135.25) (p = 0.031); using adhesive
materials could reduce the rate of epithelial tissue formation.

There was no significant difference (p=0.749) in the inter-
rupted suture without adhesive group (362.9 +185.79) and the
continuous suture without adhesive group (368.58 +74.79),
showing that the type of sutures did not make a significant
difference in the rate of epithelial tissue thickness. After using
adhesives, there was no significant difference between the
interrupted suture with adhesive (185.42 +196.09) and the
continuous suture with adhesive groups (242.65+ 135.25)
(p = 0.418). These results showed that although the suture type
alone was not effective in the rate of epithelial tissue, after using
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tissue adhesive, the rate of epithelial tissue formation in the
continuous suture with the adhesive group was higher than that
of the interrupted suture with the adhesive group.

p-value
0.103*

<0.001°
0.050%

3.2 | Comparison of Groups in Terms of Rate of
Inflammatory Tissue Formation

A comparison of the four studied groups revealed that the rate
of inflammatory tissue formation was as follows.

IV (N=8)
242.65 + 135.25
10 (83.3%)
2 (16.7%)
0 (0.0%)
275073.91 + 304647.66

In the comparison of the groups in terms of the “use of tissue
adhesive,” except in one case, no significant difference was seen
in the rest of the groups, although there was a tendency to
reduce the intensity of inflammation in the groups that used
tissue adhesive.

=8)

Only in the comparison between the continuous suture group
with tissue adhesive and the interrupted suture group with
tissue adhesive, in the first group, the intensity of inflammation
was significantly lower.

368.58 + 74.79
3 (50.0%)
3 (50.0%)
0 (0.0%)
523757.0 + 95989.20

I (N

Group

In the interrupted suture group, 66.7% of samples had severe
inflammation (Figure 3) and 33.3% of samples had moderate
inflammation, and none showed mild inflammation. In the
interrupted with tissue adhesive group, 33.3% of the samples
showed severe inflammation, 58.3% showed moderate inflam-
mation, and 8.3% showed mild inflammation (Figure 4).

8)
1 (8.3%)
7 (58.3%)
4 (33.3%)
541170.09 + 242615.32

(N
185.42 + 196.09

In the continuous suture group, none of the samples showed
severe inflammation, and the rate of moderate and mild
inflammation was 50%. In the continuous suture with tissue
adhesive group, none of the samples showed severe tissue
inflammation, and the rate of moderate and mild inflammation
were 16.7% and 83.3%, respectively (Table 1).

0 (0.0%)

2 (33.3%)

4 (66.7%)
656485.83 + 238126.04

After pairwise comparisons in the rate of inflammatory tissue, it
was found that although the use of tissue adhesive reduced the
rate of inflammation to some extent, there was no significant
difference comparing the interrupted suture group and the
interrupted suture with an adhesive group (Table 2) (p = 0.326).

I1(N=8)
362.9 +185.79

Mild
Middle
Severe

There was no significant difference in comparison between the
continuous suture group and the continuous suture with an
adhesive group (p = 0.343), although the use of adhesive caused
a shift toward mild inflammation. The results of this study
showed that although the use of tissue adhesive does not cause
a significant difference in terms of the rate of wound inflam-
mation, it has reduced its rate.

In comparing “all 4 groups together,” from the point of view of
the “suturing technique,” it seems that in continuous suturing,
the amount of inflammation is significantly lower than in
interrupted suturing (p < 0.001). But comparing the two groups
together, the results were as follows.

The results of measuring histological indicators.

There was no significant difference in the comparison between
the interrupted suture and continuous suture groups
(p =0.070), although the use of continuous sutures reduced the
inflammation distinctly.

Granulation tissue area, mean + SD (um?2)

Epithelial thickness, mean + SD(um)
Inflammatory infiltration, N (%)

Variable

Abbreviations: I, simple non-stick; II, simple with-stick; III, continuous non-stick; IV, continuous with-stick; SD, standard deviation.

#p-value carried out from Kruskal-Wallis test.

®p-value carried out from y? test.

TABLE 1
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TABLE 2 | Results (p-value) for pairwise comparisons.
Paired groups
Variable I vsII III vs. IV Ivs. III II vs. IV
Epithelial thickness 0.132 0.031 0.749 0.418
Inflammatory infiltration 0.326 0.343 0.070 0.003
Granulation tissue area 0.445 0.080 0.611 0.061

Note: p-value carried out from the Mann-Whitney U test. Significance values have been adjusted by the Bonferroni correction for multiple tests.
Abbreviations: I, simple non-stick; II, simple with-stick; III, continuous non-stick; IV, continuous with-stick.

FIGURE 3 | Microscopic view of inflammatory tissue 5 days after
surgery. Severe infiltration and a high density of plasma cells and
lymphocytes can be seen in the field. (H&E staining at X100
magnification).

FIGURE 4 |
surgery. Moderate infiltration and density of plasma cells and lym-

Microscopic view of inflammatory tissue 5 days after

phocytes can be seen in the field. (H&E staining at X100 magnification).

In the comparison between the interrupted with the adhesive
group and the continuous suture with the adhesive group, a
significant difference was seen in terms of inflammation
(p =0.003), which showed that in terms of inflammation, the
use of adhesive on sutures may cause a difference between the
two suture techniques evidently.

The combination of continuous suture and tissue adhesive
showed the highest reduction in tissue inflammation.

3.3 | Comparison of Groups in Terms of the Rate
of Granulation Tissue Formation

Among the four studied groups, the rate of granulation tissue was
less in the continuous suture with an adhesive group (p = 0.050)
compared with the other three groups (304,647 + 275,073) and the
rate of granulation tissue in the other three groups is as follows.

Continuous suture without an adhesive group (523,757 +95,989),
interrupted suture with an adhesive group (541,170 + 242,625), and
interrupted suture without an adhesive group (656,485 + 238,126)
(Table 1).

These data showed that the simultaneous use of continuous
suture and tissue adhesive has the greatest effect in reducing
the rate of granulation tissue in the wound. The pairwise
comparison of the groups in terms of the rate of granulation
tissue formation also showed the following results.

In the comparison between the simple group and the simple
with the adhesive group, no significant difference was seen
(p = 0.445), although the use of adhesive caused some reduction
in the granulation tissue.

In the comparison between the continuous suture group and
the continuous with the adhesive group, no significant differ-
ence was observed (p = 0.080), although the difference between
these two groups was more apparent than in the previous case
and the rate of granulation tissue decreased in the presence of
adhesive.

Although not statistically significant, comparing the two cases
showed that the use of tissue adhesive can reduce the rate of
granulation of tissue.

The comparison of interrupted suture and continuous suture
groups did not show any significant difference (p=0.611),
although the rate of granulation tissue was less in the contin-
uous suture.

Also, a comparison of the interrupted suture with an adhesive
group with the continuous suture with an adhesive group
showed that in the continuous tissue with the adhesive group,
the rate of granulation tissue is obviously different from that of
the interrupted suture with the adhesive group; however, these
results were not statistically significant (p = 0.061) (Table 2).
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4 | Discussion

Wound closure is a major factor in improving tissue healing
after surgery. The aim of wound repair or closing an incision is
to close the edges of the wound, reduce the dead space, and
minimize the risk of infection and contraction so that the
healing process of the wound serves its functional and cosmetic
goals (Suthar et al. 2020; Azmat and Council 2022). At present,
the suture is the most common method used for intraoral
wound closure. The most commonly used suture is the simple
interrupted suture. Differences in wound closure methods can
affect tissue healing outcomes. More trials with a lower risk of
bias are needed to determine which types of sutures are better
(Singh et al. 2019; Tacconi, Spinelli, and Signorelli 2019).

The drawback of the suturing may include extensive tissue
damage which may cause bacterial access to the underlying
tissues increasing the risk of infection. Moreover, suturing can
cause complications such as suture loosening, abscess, epithe-
lial cysts, wound leakage, permanent suture scars, foreign body
reactions, tissue ischemia, fistula, and granuloma formation. In
search of solving these problems, new methods and materials
have been suggested. New biomaterials have been discovered as
alternatives to conventional sutures over the years (Suthar
et al. 2020; Azmat and Council 2022; Gurusamy et al. 2014;
Gassner 2002; Liu et al. 2019; Deng et al. 2019; Singh
et al. 2019). Tissue adhesives are an example of these materials,
which are very useful since they are painless and act quickly.
These adhesives can be a useful supplement for deeper stitches.
They cause minimum wound inflammation and have a lower
infection rate than sutures (Liu et al. 2019; Deng et al. 2019;
Singh et al. 2019; Tacconi, Spinelli, and Signorelli 2019).

Cyanoacrylates have been among the most common tissue ad-
hesives used in recent decades. They are biocompatible and
have been studied in the past few years as an alternative to
conventional sutures in wound closure (Ramalingam 2020).
Although tissue adhesives have many advantages, their dis-
advantages, albeit limited, have been reported. Thus, further
studies with different designs are necessary to make accurate
conclusions on its advantages and disadvantages
(Ramalingam 2020).

The present study was carried out on 32 rabbits. In the first
group, after creating a mucosal incision, the resulting wound
was closed with an interrupted suture. In the second group, in
addition to closing the wound with an interrupted suture, tissue
adhesive was used on the wound. In the third group, the con-
tinuous suture was used to close the wound and in the fourth
group, in addition to continuous suture, tissue adhesive was
also used to cover the wound. At the end of the fifth day, tissue
samples were collected. We used histological examination,
including the thickness of newly formed epithelial tissue, the
rate of inflammatory tissue, and the granulation tissue area.

The present study revealed that the use of tissue adhesive can
reduce the rate of inflammatory tissue and granulation,
although this difference was not statistically significant in some
cases. This difference can be due to the sealing effect of tissue
glue and preventing the entry of oral fluids and bacteria in the
oral cavity into the wound. In addition, the anti-inflammatory

effects of tissue adhesive can also be effective in reducing
wound inflammation. Furthermore, the use of continuous
sutures compared with interrupted sutures reduced the rate of
inflammation and granulation tissue, although the difference
was not significant. It may be due to the irritating effect of
surgical thread knots in causing inflammation in the tissue.
Moreover, the infiltration of inflammatory agents through oral
secretions and through the space between the knots in inter-
rupted sutures can be another reason for the creation of
inflammatory tissues and more granulation in this group. The
results show that the rate of inflammation is less in the presence
of tissue adhesive. It seems that the simultaneous application of
continuous sutures with fewer knots and tissue adhesive leads
to a significant reduction of inflammation and the formation of
granulation tissue in the wound.

Although the present study did not show a statistically signifi-
cant difference among the studied groups in terms of the rate of
epithelial tissue formation, it seems that the application of tis-
sue adhesive on wounds prevented the formation of epithelial
tissue. Since the samples were collected on the fifth day, it
seems that the presence of adhesive might have delayed the
regeneration of the epithelial tissue. This difference is especially
obvious in the presence of continuous sutures and has led to a
statistically significant difference. However, no significant dif-
ference was observed between the interrupted suture and con-
tinuous suture in terms of epithelial tissue formation, and it
seems that the type of suture technique does not play a signif-
icant role in this regard.

In a study conducted by Ustiin et al. (2020), a single linear
incision was made on the back of the tongue of 24 rats. It was
shown that on Day 5 of this study, there was no difference in
the results between suture and cyanoacrylate adhesive in terms
of epithelial regeneration, as in our study. The rate of inflam-
mation was higher in the tissue adhesive group, which con-
tradicts the results of our study which could be due to the type
of thread used. In the current study, vicryl thread was used,
which might be the cause of this difference due to its nature
(Ustiin et al. 2020).

Our study is similar to the study conducted by Ahn et al. (2011),
in which wounds were created on the eyelids of eight rabbits
and showed that the inflammation caused by the application of
CTA was less than the inflammation caused by sutures. In this
study, no other significant histopathological difference was
observed in the first week (Ahn et al. 2011). In a study con-
ducted by Feritas et al. the results of using cyanoacrylate
adhesive were compared with nylon thread; histopathological
data showed that there was no significant difference between
the two groups. In this study, the rate of infection was the same
in two groups. However, in our study, none of the animal
samples had an infection at the wound site (Freitas-Junior
et al. 2008).

In a study on 15 endodontic patients, Giray et al. (1997) showed
that the inflammation rate was higher on the side with sutures
compared to the side with cyanoacrylate adhesive 7 days after
surgery (Giray et al. 1997). The results mentioned were similar
to those of our study in terms of the presence of inflammation,
but it was different from our study in terms of the degree of
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epithelialization. However, confirmation in our study was taken
from histopathological examination, but the base of mentioned
study was clinical observations. Moreover, the above study
assigned more time compared to our study (5 days) to regen-
erate the epithelium.

Similar to our study, in a study on intraoral wounds of four
dogs, Eriksson (1976) showed that the use of tissue adhesive led
to a delay in the process of epithelialization of the wound
compared to sutures (Eriksson 1976). Kumar et al. (2013) in a
study on 10 endodontic patients showed that the side treated
with sutures had more inflammatory infiltration than the side
treated with cyanoacrylate 7 days after surgery (Kumar
et al. 2013), which is evidently similar to the results of the
present study.

In a study on 30 alveoplasty patients, Vastani and Maria (2013)
showed that the rate of inflammatory tissue infiltration and
vascularization 7 days after surgery was higher in the suture
group than in the group treated with cyanoacrylate adhesive,
but it was not true 14 days after the surgery and only the vas-
cularization of the suture group was still higher. Accordingly,
they concluded that CTA is more effective in primary healing.
Also, they did not find any difference in terms of fibroblastic
activity on the two surgical sides (Vastani and Maria 2013). In
our study, it seems that the duration of 5 days has caused the
difference in epithelialization between the two groups with and
without adhesive, and if more time is given, the results may
change.

In a study on 24 periodontal pocket patients requiring flap
surgery, Kulkarni, Dodwad, and Chava (2007) showed that the
rate of inflammatory cells infiltration was high both in the
suture site and in the cyanoacrylate adhesive site 7 days after
surgery, but this rate of infiltration, as in our study, was more
on the suture side than on the adhesive side (Kulkarni,
Dodwad, and Chava 2007).

5 | Conclusion

The use of tissue adhesive on any type of suture technique can
reduce the rate of inflammation and cause less granulation
tissue, which is considered a significant advantage in healing
wounds. Although in the short term, the use of tissue adhesive
could be an obstacle in the formation of epithelial tissue, this
effect may not be continued in the long run. In clinical condi-
tions, the use of tissue adhesives alone or as an auxiliary tool
can be effective in improving the quality of wound healing by
reducing tissue inflammation. In cases where the speed of
epithelialization is a priority, they should be used with caution.

The suture technique does not have a significant role in the
tissue indicators of the wound.

51 | Limitations and Suggestions

Evaluating the wound healing process in a longer period of time
and investigating the use of tissue adhesive alone and in a

separate group can strengthen similar studies. Performing
mechanical tests such as tensile strength could increase the power
of the study. However, because performing these tests would
change the integrity of the tissue sample and make it impossible
to check the histological indicators carefully, it was omitted.
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