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Ab s t r ac t​
Aim and objective: This clinical study was carried out to compare the efficacy of N-butyl cyanoacrylate with braided silk sutures after a periodontal 
flap surgery in terms of wound healing, postoperative pain experienced by study subjects, and the time required for completion of flap closure.
Materials and methods: Forty patients with moderate to severe generalized periodontitis were divided into two treatment groups. Test group 
(N-butyl cyanoacrylate) and control group (3-0, braided silk sutures). Wound healing, postoperative pain experienced by study subjects, and 
the time required for completion of flap closure were assessed. Repeated measure ANOVA was done for intragroup comparison at different 
time intervals. Independent student t-test was done for intergroup comparison.
Results: Wound healing was better in the test group in the early stages and postoperative pain and the time required for the flap closure were 
significantly less in the cyanoacrylate group.
Conclusion: N-Butyl cyanoacrylate is a reliable alternative to conventional sutures as it is easy to apply, shortens the operation time, causes a 
less inflammatory response, and reduces postoperative pain while facilitating primary closure similar to conventional silk sutures.
Clinical significance: N-Butyl cyanoacrylate a newer tissue adhesive is painless, biocompatible, better tissue handling, less time-consuming, 
and better acceptability by the patient for the closure of flaps than silk sutures.
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In t r o d u c t i o n​
Periodontal diseases induce hard and soft tissue changes that 
require surgical intervention. Flap surgeries are routinely performed 
for the management of these changes. Primary closure of flap 
margins is a very important aspect of the treatment outcome as it is 
the key to the establishment of a healthy dentogingival unit.1 Even 
though silk sutures have long been used for flap closure they are 
found to have inflammatory tissue response and act as a reservoir 
for secondary infection. To overcome these drawbacks, the need 
for a better alternative is always present. One such alternative is a 
group of tissue adhesives called cyanoacrylates.2 Cyanoacrylate 
preparations have been used for >50 years in surgery. Initially used 
as surgical glue, they polymerize rapidly within seconds when 
they come in contact with proteinaceous surfaces to form strong 
and flexible bonds. Because of this chemical property, they are 
extensively used in different surgical applications in the field of 
general and dental surgical procedures.3

Cyanoacrylates as tissue adhesives were discovered by Coover 
and others in 1959. The general formula of these cyanoacrylates is 
CH2C-COOR, where R may represent a methyl, propyl, or butyl 
radical.4 Several studies have been carried out using either the 
methyl or butyl cyanoacrylates on animals.5 DeRenzis and Aleo 
compared the relative cytotoxic effects of methyl, isobutyl, and 
octyl-cyanoacrylate when applied to L929 fibroblasts. The cytotoxic 
effects were greatest with the methyl and less severe with the 
isobutyl and octyl-cyanoacrylates.6

Studies with humans have involved the use, almost exclusively, 
of the less toxic isobutyl cyanoacrylates. Isobutyl cyanoacrylate 
has been demonstrated as the least toxic of the cyanoacrylates 

to the tissues.7 The advantage of butyl cyanoacrylate adhesives 
over conventional ones is that they function without the use of 
special catalysts. The polymerization of the liquid monomer to 
solid polymer takes place rapidly within seconds in the presence 
of small quantities of moisture.7 Along with adhesive properties 
butyl cyanoacrylates are known to be bacteriostatic, hemostatic, 
and are well tolerated by the tissue.8

An in vitro study on rabbits assessed gene expression and 
autogenous grafts were fixed in the mandible with cyanoacrylate 
and compared with screw fixation concluded the cyanoacrylate 
caused less inflammation and higher mineralized volume of tissue.9 
Cyanoacrylate as an adhesive for resorbable membrane fixation was 
used in the case report which showed esthetic results at a 4-year 
follow-up period.10 Cyanoacrylate has been used as adhesive in 
root coverage procedures like free gingival grafts.11 Ozcan et al. 
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demonstrated donor site healing after free gingival graft harvesting 
was accelerated after placement of cyanoacrylate in palatal area.12

Periodontal wound healing is an important event in the 
treatment outcome. Primary closure of the site can assure wound 
stability and promote early tissue maturation and healing. Initial 
wound stabilization is achieved by suturing during the early wound 
healing phase; however, sutures can harbor microorganisms and 
delay the healing response. Soni et al. compared sutures with 
cyanoacrylates for wound closure and found the time required in 
the cyanoacrylate group was significantly less for wound closure 
than the suture.13 Another study aimed at evaluation of hemostasis, 
inflammation, and infection postsurgery in cyanoacrylate and 
suture concluded that hemostasis was immediately achieved 
with cyanoacrylates with no intraoral tissue reactions and any 
complications.14 Nevins et al. used cyanoacrylate in extraction 
socket as a protective layer with collagen membrane and found 
its biocompatibility in periodontal tissue regeneration.15 Gumus 
and Buduneli showed significantly less graft contraction, minimal 
postoperative pain, and no bleeding complications in the 
cyanoacrylate group in comparison with suture and microsurgery.16

N-Butyl cyanoacrylate is a newer tissue adhesive material that 
is biocompatible with the stronger tissue-binding property even in 
moist environments and can be used as an alternative to silk, nylon, 
or staples. This unique property of tissue-binding of cyanoacrylate 
was utilized in this study to compare the efficacy of N-butyl 
cyanoacrylate with braided silk sutures after a periodontal flap 
surgery in terms of wound healing, postoperative pain experienced 
by study subjects, and the time required for completion of flap 
closure.

Mat e r ia  l s a n d Me t h o d s​
Forty patients with moderate to severe generalized periodontitis 
(i.e., probing depth of ≥5 mm) in the age group of 20–60 years and 
acceptable oral hygiene visiting the Department of Periodontology, 
JSS Dental College and Hospital were included in this study. Both 
anterior and posterior quadrants were considered in the study. 
Patients’ consent and institutional ethical clearance were obtained 
before the study. Patients with known systemic diseases and/or 
drug therapy, deleterious habits of smoking or tobacco chewing, 
and pregnant or lactating mothers were excluded from the study. 
The sample size was calculated based on the previous study.17 The 
calculated sample size was 40 (20 subjects in each group).

The study patients were further divided into two treatment 
groups. Test group (n = 20) in which the flaps were secured with 
the help of by N-butyl cyanoacrylate (TruSeal: Suture India Pvt. Ltd) 
and control group (n = 20) in which the flaps were secured with the 
help of 3–0 braided Silk Sutures (Lifesilk: Sutures India Pvt. Ltd.).

Presurgical Preparation
The surgical procedure was explained in detail to the study subjects 
along with instructions on proper oral hygiene. All the subjects 
underwent thorough scaling and root planning and were recalled 
for follow-up.

Surgical Procedure
The patients were randomized into either the cyanoacrylate 
group (test group) or suture group (control group) using the 
computer-assisted randomization technique. Local anesthetic was 
administered using 2% lignocaine hydrochloride with 1:80,000 
adrenaline in the area to be operated. The surgical procedure 

involved the elevation of a mucoperiosteal flap followed by 
debridement and root planing. Flap closure was done either by 
N-butyl cyanoacrylate in the test group or 3-0 black braided silk 
sutures in the control group according to the allocation. In the test 
group after holding the flap in the final closure position, N-butyl 
cyanoacrylate (Truseal) was applied in a drop-wise manner at the 
flap margins until a thin film of the adhesive was formed (Fig. 1A). 
In the control group, the flap was secured by independent loop 
sutures (Fig. 2A). No periodontal dressing was given in either of 
the groups. Analgesics paracetamol 500 mg twice daily for 3 days 
was prescribed in both groups. The time required for the closure of 
the wound was recorded in seconds for each patient. Postoperative 
instructions were given. Patients were given a visual analog scale 
to record the intensity of the postoperative pain experienced. 
Patients were also evaluated for the following parameters; Turesky–
Glickman–Gilmore modification of Quigley–Hein Plaque Index,18 
Gingival index,19 and wound healing index (WHI)20 on 3rd, 7th, 
14th, and 21st postoperative days. Digital photographs were taken 
for all the patients at each visit (Figs 1B and C and Figs 2B and C).

Statistical Analysis​
Statistical analyses were performed with statistical software (SPSS 
for Windows, Version 16.0, SPSS Inc., Chicago, IL, USA). Repeated 
measure ANOVA was done for intragroup comparison at different 
time intervals. Independent student t-test was done for intergroup 
comparison. The level of significance was set at p < 0.05.

Re s u lts​
The control group consisted of 20 subjects with 9 women and 11 
men. The mean age in this group was 43 ± 0.66 years, ranging from 
35 to 69 years. The test group consisted of 20 subjects with 8 women 
and 12 men (mean age 46 ± 0.32) (Table 1).

Table 2 shows the comparison of plaque scores between test 
and control groups at different time intervals. At a 3-day recall 
postoperative in the control group, the mean plaque score was 
1.3 ± 0.56 which was reduced to 0.78 ± 0.05 at a 21-day interval. In 
the test group, the mean plaque score at the 3rd-day recall visit was 
0.78 ± 0.60 and at the 21-day interval, it was 0.81 ± 0.09. There was 
a statistically significant difference between the test and control 
group on 3rd and 7th (p < 0.05), whereas on the 14th- and 21st-day, 
plaque index in the test group was not significantly different from 
the control group. The test group showed considerably less plaque 
accumulation compared to the control group during the 3rd- and 
7th-day postoperatively.

Table 3 shows the comparison of the gingival index between 
test and control groups at different time intervals. The mean 
gingival index in the control group at the 3rd- and 21st-day interval 
was 1.96 ± 0.14 and 0.72 ± 0.07, respectively. In the test group, it was 
0.86 ± 0.15 at the 3rd-day and 0.76 ± 0.05 at the 21-day follow-up. 
There was a statistically significant difference between test and 
control groups on the 3rd and 7th day (p < 0.05), whereas this 
difference was not significant on the 14th and 21st day (p > 0.05). 
The test group showed less gingival inflammation on the 3rd and 
7th day.

Table 4 shows the comparison of the wound healing index 
between test and control groups at different time intervals. The 
mean wound healing index at the 3rd-day recall visit was 1.9 ± 
0.14 and 0.95 ± 0.11 at the 21st-day follow-up period in the control 
group. In the test group at the 3rd mean wound healing index was 
1.2 ± 0.15 which was reduced to 0.93 ± 0.15 at the 21st-day follow-up 
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period. Wound healing was found to be better in the test group on 
3rd. However, there was no statistically significant difference in the 
wound healing on 14th and 21st day between the groups (Fig. 3).

The comparison of VAS scores between test and control groups 
is shown in Table 5. The mean VAS score in the test group on the 3rd 
day was 4.45 ± 1.13 and on the 21st day 0.05 ± 0.23. The mean VAS 
score in the control group on the 3rd day was 5.1 ± 0.9 and on the 
21st day (0.20 ± 0.41). The subjects in the test group experienced 
significantly less postoperative pain during the first 7 days (p < 0.05). 
The VAS scores during the consecutive visits showed no significant 
difference between the test and control groups (p > 0.05).

Plaque scores in the control group were considerably higher 
compared to the test group on the first week as sutures acted 
as plaque retentive areas and subjects were unable to carry out 
proper oral hygiene. The same was true when it came to gingival 
inflammation during the first 3 days. The presence of sutures 
caused more inflammation in the control group. Sutures can act 
as a nidus for microbial plaque retention and hence increased 
gingival inflammation. Once the sutures were removed there was 
no significant difference in both plaque and gingival index scores 
between both the groups.

Di s c u s s i o n​
The tissue changes that occur as a result of periodontal disease 
require surgical intervention many times. Primary closure and 

stabilization of flaps become an important aspect of postoperative 
healing. Since sutures have their own drawbacks quest for quicker 
and safer adhesives is always there. N-Butyl cyanoacrylate is one 
such tissue adhesive that has shown promising results in animal 
studies.21 It is shown to be biocompatible with good working 
properties in presence of moisture and has a setting time of 
5–10 seconds. This study was carried out to compare N-butyl 
cyanoacrylate and braided silk sutures in the closure of periodontal 
flaps and also its effect on wound healing and postoperative pain 
experienced was assessed. Control group patients showed more 
plaque retention than the test group as postoperative maintenance 
of oral hygiene was difficult with the sutures present as opposed to 
the smooth surface provided by the application of cyanoacrylate. 
These findings were in accordance with the results of studies done 
by Giray et al.22

The N-butyl-2-cyanoacrylate has been used widely in the 
field of medicine and dentistry. It is used as an adhesive tissue 
and has hemostasis, bacteriostatic, and rapid adhesion to both 
soft and hard tissues. It has a long half-life and biocompatible 
with gradual resorption. It can set in presence of moisture 
and blood in 5–10 seconds and releases heat on the setting. 
In dentistry, it has been used as a wound-healing agent in 
procedures like free gingival graft, apicoectomy, root sectioning, 
bonding of fractured tooth fragments. Intraoral wound closure 
in cases of biopsies, fractures, excision, and surgeries.23 This 
adhesive acts as a hemostatic agent in the extraction site. In 
the field of esthetic surgery, it is used in wound closure, skin 
grafting, face, and brow lifts.

Contraindications of its uses are patients allergic to 
cyanoacrylate, in stress and tension bearing areas like joint, friction 
infectious area with exudates like a periodontal abscess.24

Cyanoacrylate requires no needle application, reduces puncture 
risk, accidental clinicians’ pricks, and can be used in cases where 
the anesthetic effect is reduced. It does not exhibit systemic 
toxicity or mucosa irritation with minimal incidents of necrosis. 

Figs 1A to C: Clinical photographs of cyanoacrylate glue test group after periodontal flap surgery: (A) at baseline, (B) on 7th postoperative day, 
and (C) on 21st postoperative day

Figs 2A to C: Clinical photographs of silk suture control group after periodontal flap surgery: (A) at baseline, (B) on 7th postoperative day, and 
(C) on 21st postoperative day

Table 1: Demographic parameters of different groups in the study

Variables Control Test 
Age in years (mean ± SD) 43 ± 0.66 46 ± 0.32
Gender 20 20
Male 11 12
Female 9 8

SD, standard deviation
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Reduce tensile strength, high cost is the potential disadvantages 
of cyanoacrylate.25

Inflammatory tissue response to the suture materials can be 
clinically assessed by gingival index. In our study, the inflammatory 
response was more pronounced in the control group on the 3rd and 
7th days. This can be attributed to the presence of silk sutures in 
the tissues and increased plaque accumulation as stated by Macht 
and Krizek26 and Giray et al.27 However, Giray et al. attributed it to 

the trauma during suturing and plaque accumulation. Since the 
sutures were removed on 7th day, there was no difference in the 
tissue response between the groups on 14th and 21st day. Our 
findings were similar to studies conducted by Greer.28

The wound healing index has been used by many authors to 
assess the healing after flap surgery. In this study, wound healing 
was significantly better in the cyanoacrylate group during the first 
7 days after which both the groups showed similar healing. Our 
findings were similar to that of Khurana et al.29 Study subjects in 
the test group experienced less postoperative pain during the first 
7 days. This could be attributed to the trauma during suturing in 
the control group. Similar findings were reported by Mahajani et al. 
who assessed postoperative pain using a questionnaire and found 
the pain experienced was similar in both groups.30

The time required for suturing was significantly more in the 
control group (589.5 ± 82.23 seconds) than that in the test group 
(264.35 ± 37.98 seconds), because of ease of application and good 
working and handling properties of cyanoacrylate. There were no 
reports of adverse reactions to the cyanoacrylate material in the 
test group subjects.

St r e n g t h a n d Limi   tat i o n s​
Previous studies were done only in anterior teeth, this study with 
an adequate sample size assesses the material both in anterior 
and posterior teeth. However, due to ethical reasons, histological 
sections of the sutured and cyanoacrylate sites were not taken to 
correlate the clinical findings.

Table 2: Intergroup comparison of plaque index

Time interval (days)

Mean ± SD

Difference in mean t value Significance (p*)Control Test
3 1.3 ± 0.56 0.78 ± 0.60 −0.02 0.3 0.000*
7 1.1 ± 0.21 0.76 ± 0.13 0.86 1.09 0.000*

14 0.8 ± 0.15 0.77 ± 0.09 0.04 0.98 0.17
42 0.78 ± 0.05 0.81 ± 0.09 0.03 0.87 0.43

*Statistically significant

Table 3: Intergroup comparison of gingival index

Time interval (days)

Mean ± SD

Difference in mean t value Significance (p*)Control Test
3 1.96 ± 0.14 0.86 ± 0.15 −0.04 0.70 0.000*
7 1.9 ± 0.21 0.94 ± 0.11 0.86 9.7 0.000*

14 1.2 ± 0.15 0.95 ± 0.13 0.09 1.7 0.16
42 0.72 ± 0.07 0.76 ± 0.05 0.04 1.3 0.52

*Statistically significant

Table 4: Intergroup comparison of wound healing index

Time interval (days)

Mean ± SD

Difference in mean t value Significance (p*)Control Test
3 1.9 ± 0.14  1.2 ± 0.15 0.7 1.42 0.03*
7 1.8 ± 0.18 1.3 ± 0.13 0.5 1.38 0.04*

14 1.4 ± 0.16 1.2 ± 0.12 0.2 6.2 0.43
42 0.95 ± 0.11 0.93 ± 0.15 0.3 5.8 0.41

*Statistically significant p < 0.05

Fig. 3: Comparison of wound healing index in test and control groups 
at different time intervals
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Co n c lu s i o n​
It can be concluded that N-butyl cyanoacrylate is a reliable 
alternative to conventional sutures as it is easy to apply, less time-
consuming, causes a less inflammatory response, and reduces 
postoperative pain while facilitating primary closure similar to 
conventional silk sutures.
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