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Background and Aim: Research on reducing the symptoms and discomfort after 
periodontal surgery is a priority. This study aimed to evaluate the effect of cyanoacr-
ylate adhesive on tissue healing after periodontal surgery. 
Materials and Methods: In this split-mouth clinical trial, all patients who needed 
periodontal pocket removal surgery in two or more sextants were examined after re-
ceiving written informed consent. The mouth of each patient was randomly divided 
into control and case groups. Cyanoacrylate adhesive was used in the case group, and 
sutures were used in the control group to close the wound. Pain, plaque index of the 
surgical site, and tissue healing were evaluated in the first week of follow-up. The 
probing depth in the surgical site was assessed at the second follow-up (6 weeks after 
surgery). All the parameters were statistically analyzed by Mann-U-Whitney test.
Result: In the first week of follow-up, the level of pain was 4.7±1.34 in the con-
trol group and 4.4±1.68 in the case group with no statistically significant difference 
(P=0.2). The healing rate was 3.3±0.53 in the control group and 2.7±0.64 in the case 
group with no statistically significant difference (P=0.3). The plaque index in the first 
week of follow-up was 3.9±0.82 in the control group and 3.8±0.97 in the case group 
(P=0.2). The probing depth in the sixth week of follow-up was 2.5±0.67 in the control 
group and 2.8±0.6 in the case group (P=0.2).
Conclusion: Considering the results, it seems that cyanoacrylate adhesive can be a 
good alternative to sutures, especially when the patient cannot present for suture re-
moval at the appointed time.
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Introduction: 
	 Considering the extensive use of periodontal 
flap surgeries, the postoperative healing process 
seems to be important. Primary healing is pre-
ferred due to its high speed, less scarring, and 
less patient discomfort,(1,2) and suturing is the 
most common method for achieving this type of 
healing.(2,3) The suture thread has the highest rate 
of tissue response.(4)  

	 On the other hand, suturing is a time-consum-
ing process, causes tissue trauma, and increases 
the likelihood of needle stick.(5,6) Suture removal 
one week after surgery is uncomfortable for the 
patient, and if absorbable sutures are used, there 
is a possibility of premature absorption and

	

wound opening. Sutures can cause fistulas and 
granulomas due to a lack of biocompatibility.
In addition, suturing can cause a wide 
range of problems, including tissue de-
struction during suturing, the capil-
lary reaction caused by multi-strand su-
tures, and increased possibility of wound 
infection.(7,8)

Due to the mentioned problems, the need 
for an alternative to suturing is well justi-
fied.(4) Cyanoacrylate is one of the bioma-
terials introduced for this purpose. These 
materials are a good alternative to sutures 
in extraoral wounds.
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The advantages of these materials include a short 
time of placement, patient comfort, resistance 
to infection, hemostatic properties, and no need 
for suture removal. Numerous studies have been 
conducted in the field of cyanoacrylate, each with 
its shortcomings and limitations. Among these 
limitations, we can mention the small number of 
samples, short follow-up time, and limited area 
under study. (2,5) Due to these shortcomings 
and limitations, the present study aimed to clini-
cally evaluate the effect of cyanoacrylate adhe-
sive on tissue healing after periodontal surgery 
in patients referring to the Faculty of Dentistry 
of Islamic Azad University of Medical Sciences, 
Tehran, Iran, in 2019.

Materials and Methods:
	 This split-mouth clinical trial was conducted 
on patients referring to the periodontics depart-
ment of the Faculty of Dentistry of Islamic Azad 
University of Medical Sciences, Tehran, Iran, in 
the academic year 2018-19. The IRCT code of 
this study is IRCT20120220009088N2. All pa-
tients who needed bilateral periodontal pocket 
removal surgery as a sextant (1/6) with minimal 
surgical intervention on the bone were evaluated 
after receiving written informed consent.
Exclusion criteria:
1. Patients with systemic diseases affecting the 
healing process.
2. Consumption of drugs that affect the healing 
process
3. Pregnancy
4. Patient plaque index higher than 20%.
The mouth of each patient was randomly divided 
into control and case groups. In the case group, 
cyanoacrylate adhesive (n-butyl & 2-octyl cy-
anoacrylate, Glu-Stitch®GluStitch, Delta, BC, 
Canada) and in the control group sutures (4.0 
non-absorbable silk suture, Supa, Tehran, Iran) 
were used to close the wound (Figures 1 to 3). 
After surgery, a dose of 400 mg gelofen (Dana 
Pharmaceutical Co., Tabriz, Iran) was prescribed 
every 8 hours for pain relief. Also, amoxicillin 
500 mg (Dr. Abidi Pharmaceutical Laboratory, 
Iran) was administered every 8 hours for 7 days.

 

	

Figure 2. Procedural steps in the case group

Figure 1. How to use adhesive at the surgical site

 

Figure 3. Procedural steps in the control group
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	lyzed by Wilcoxon test.

Results:
	 This split-mouth study involved 10 patients. Peri-
odontal surgical specimens included 20 samples that 
were divided into two therapeutic groups of suturing 
(without adhesive) and cyanoacrylate adhesive.
	 The mean age of the subjects was 38.7 years, 
from a minimum of 31 years to a maximum of 50 
years, and included 30% male (3 persons) and 70% 
female (7 persons). None of the subjects had sys-
temic disease affecting tissue healing. The subjects 
were not pregnant and did not smoke. The plaque in-
dex of all patients before surgery was less than 20%. 
In the first week of follow-up, the level of pain was 
4.7±1.34 in the control group and 4.4±1.68 in the 
case group with no statistically significant difference 
(P=0.2). The healing rate was 3.3±0.53 in the control 
group and 2.7±0.64 in the case group with no sta-
tistically significant difference (P=0.3). The plaque 
index at the first week of follow-up was 3.9±0.82 
in the control group and 3.8±0.97 in the case group 
with no statistically significant difference (P=0.2). 
The probing depth in the sixth week of follow-up 
was 2.5±0.67 in the control group and 2.8±0.6 in the 
case group with no statistically significant difference 
(P=0.2). Table 1 shows the studied parameters in pa-
tients in the first week of follow-up. Table 2 shows 
the studied parameters in patients in the sixth week 
of follow-up.

	 The level of pain was measured by the visual 
analog scale (VAS).(9) This scale is a ruler that is di-
vided into 10 parts such that the beginning of the ruler 
(zero) indicates painlessness, and the end of the ruler 
indicates the maximum pain that a person can imag-
ine. The level of pain was followed-up from the day of 
surgery, every day for a week, according to the ques-
tionnaire given to the patient. The patient was con-
tacted for a reminder. The patient marked the level of 
pain every day for the first week in the questionnaire 
according to the VAS ruler and then referred and was 
evaluated a week later.
	 The plaque index at the surgical site was evaluated 
at the time of first follow-up (one week after surgery) 
with the Turesky-Gilmore-Glickman modification.(10) 
In this index, no plaque is indicated with 0. Scattered 
points of plaque in the cervical region are indicated 
with 1. A continuous narrow strip of plaque (less than 
1 mm) is indicated with 2. A strip of plaque that is 
more than one millimeter and surrounds less than one-
third of the tooth is marked with 3. A plaque that sur-
rounds at least one-third but less than two-thirds of 
the tooth is marked with 4. A plaque that surrounds 
two-thirds and more of the crown is marked with 5.(10)

	 The depth of probing at the surgical site was meas-
ured at the time of the second follow-up (6 weeks after 
surgery) with a Williams probe. (11-20)

	 The rate of healing was determined by the Lan-
dry index. This index includes five levels, which are 
divided into some degrees based on tissue color, re-
sponse to palpation, granulation tissue, and wound 
edge condition, as follows:(8)

	 Healing index 1 (very poor) includes two or more 
of these: gingival redness of 50% or more, bleeding in 
response to tissue palpation, granulation tissue, non-
epithelialized wound edges.
	 Healing index 2 (poor) includes gingival redness 
of 50% or more, bleeding in response to tissue pal-
pation, granulation tissue, non-epithelialized wound 
edges, and connective tissue exposure. 
	 Healing index 3 (good) includes gingival redness 
of 25% or more but less than 50%, no bleeding in re-
sponse to tissue palpation, no granulation tissue, and 
no exposure of connective tissue.
Healing index 4 (very good) includes gingival red-
ness less than 25%, no bleeding in response to tissue 
palpation, no granulation tissue, and no exposure of 
connective tissue.
	 Healing index 5 (excellent) includes pinkness of 
the tissue, no bleeding in response to tissue palpation, 
no granulation tissue, and no exposure of connective 
tissue.
	 Finally, the level of pain, plaque index of the sur-
gical site, probing depth, and rate of healing in that 
area at the time of follow-up were statistically ana-
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ples, which was similar to the study performed 
by Stavropoulou et al.(21) According to the study 
background, this does not seem to affect the re-
sults of the research, because in the study by Vas-
tani and Maria,(2) as well as in the study conduct-
ed by Kumar et al,(7) the gender of the samples 
has not been mentioned.
	 The 10-point VAS questionnaire was complet-
ed daily by patients for one week after surgery to 
assess patients’ pain, and finally, the mean level 
of pain of patients during one week was com-
pared between the two groups, which was not 
statistically significant. This finding was similar 
to the findings of the study by Moghareh-Abed 
and Mirmohammadi. (24) Also, in the study per-
formed by Stavropoulou et al, which examined 
the use of cyanoacrylate adhesive in donor sites of 
connective tissue grafts, there was no significant 
difference between the groups in terms of pain.
(21) In the study by Oladega et al, which examined 
the use of cyanoacrylate adhesive after wisdom 
tooth extraction surgery, there was no significant 
difference between the groups in terms of pain.
(25) In the study by Khalil et al, no significant dif-
ference was reported in terms of pain between 
the groups, but patients’ discomfort and burning 
were significantly higher in the control group.(26)

	 Because pain is subjective, personal experi-

 Parameter/Group  Cyanoacrylate adhesive  Suture  P-Value
Pain 4.41.68  4.71.34 P=0.2
Healing 2.70.64  3.30.53 P=0.3
Plaque index of the surgical site 3.80.97  3.90.82 P=0.2

Table 2. Parameters studied in patients in the sixth week of follow-up

Parameter/Group  Cyanoacrylate adhesive  Suture  P-Value

Probing depth 2.80.6  2.50.67 P=0.2

 

Discussion:
	 The aim of this clinical study was to evaluate the 
effect of cyanoacrylate adhesive on tissue heal-
ing after periodontal surgery. The findings of the 
study showed that the use of cyanoacrylate adhe-
sive compared to sutures did not make a signifi-
cant difference in terms of pain, healing, plaque 
index of the surgical site, and probing depth of 
the area. Considering the positive properties of 
the adhesive such as a short application time,(21) 

hemostatic effect, 22) anti-inflammatory effect,(7) 

and antibacterial properties,(23) its use seems ap-
propriate.
	 Wound healing after surgery can be achieved 
by carefully aligning the wound edges and pro-
tecting the wound from bacterial contamination. 
Infection and inflammation of the wound lead 
to a decrease in tissue epithelialization, decel-
eration of the wound healing process, as well as 
increased pain and discomfort of the patient. It 
is necessary to use sutures or tissue adhesives to 
achieve proper healing of periodontal tissue after 
surgery. (7)

	 Considering the split-mouth design of this 
study, there was no significant difference be-
tween the two groups in terms of patients’ age, 
related diseases, and diet, but the number of fe-
male samples was more than the number of male 
sam

Table 1. Parameters studied in patients in the first week of follow-up
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(I) power Mean Difference (I-J) Std. Error Sig. 

1
2 -.85000* 0.21602 0.009 

3 -2.00000* 0.21602 0.000 

2
1 .85000* 0.21602 0.009 

3 -1.15000* 0.21602 0.001 

3
1 2.00000* 0.21602 0.000 

2 1.15000* 0.21602 0.001 

 

ence of pain is limited, meaning that pain memo-
ry is inaccurate and may change due to different 
environmental conditions.(27) The patient may re-
port more pain depending on the general condi-
tion of the body and quality of life or the stresses 
experienced in one day, and vice versa, if the pa-
tient has had a good day, the pain may be less in 
the questionnaire.
	 The study by Rewainy et al, which exam-
ined the use of cyanoacrylate adhesive to close 
the mucoperiosteal flap following wisdom 
tooth extraction surgery, showed reduced pain, 
better homeostasis, and less localized tissue 
response.(20)

	 Tissue healing rate was assessed based on 
the Landry index (an index that includes 5 levels 
and is divided into 1-5 degrees based on tissue 
color, response to palpation, granulation tissue, 
and wound edge condition) on the seventh day 
after surgery. Based on this index, there was no 
significant difference between the control and 
case groups. No similar study was available in 
the study background to measure tissue healing 
with this index, but several other studies have 
measured microscopic and clinical indices of tis-
sue healing. The study by Kumar et al shows a 
lower rate of infiltration of neutrophils, lympho-
cytes, histiocytes, and eosinophils.(7) 
	 Khurana et al assessed the early healing in-
dex and reported that in the first week, the rate 
of healing was higher in the case group while in 
the second week after surgery, there was no sig-
nificant difference between the control and case 
groups.(4) Kulkarni et al examined the rate of 
healing and inflammatory indices by preparing a 
biopsy from the surgical site and concluded that 
in the first week after surgery, the rate of inflam-
mation was lower in the case group, but 21 days 
and 6 weeks after surgery, both groups had a sim-
ilar healing pattern, and it can be concluded that 
cyanoacrylate tissue adhesive helps early initial 
healing.(17) 
	 Considering the fibrinolytic effect of saliva, it 
seems that one of the factors affecting the bet-
ter early initial healing in the area of cyanoacr-
ylate adhesive is the complete coverage of the 
wound and preventing saliva from contact with 
the wound.(7)

	 The plaque index of the surgical site was eval-
uated by the Turesky-Gilmore-Glickman modifi-
cation, and there was no significant difference in 
the amount of plaque between the groups, which 
was the same in the study by Khurana et al.(4) In 
the study conducted by Abullais et al, in the first 
week after surgery, the plaque index was lower in 
the case group than in the control group, but 21 
days and 42 days after surgery, no significant dif-
ference was observed in the plaque index of the 
two groups.(28) The results of studies by Kulkar-
ni et al (17) and Giray et al (29) were inconsistent 
with the present study. In both studies, the rate 
of plaque index in the surgical site was higher in 
the control group, which seems to be reasonable 
since sutures provide a suitable place for the for-
mation of bacterial biofilm.(17,29)

	 The depth of probing in the surgical site was 
measured in the sixth week after surgery with a 
periodontal probe. There was no significant dif-
ference between the control and case groups in 
this parameter, which is similar to the study by 
Khurana et al.(4) In a study by Barbosa et al, the 
wound at the areas of free gingival grafting was 
closed with sutures in the control group and with 
cyanoacrylate adhesive in the case group.(30) At 
day 45 and day 90 after the operation, they meas-
ured the probing depth and found that the probing 
depth was not significantly different between the 
two groups.(30)

Conclusion:
Considering the similarity of the studied indices 
in the two groups and the advantages of cyanoacr-
ylate adhesive, such as antibacterial and hemo-
static properties, no inflammatory effect on the 
tissue, quick and easy application, and no need 
for suture removal, it seems that cyanoacrylate 
adhesive can be a good alternative to sutures, es-
pecially when the patient cannot refer for suture 
removal at the appointed time. 
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