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Abstract
Introduction: Hyper sensitivity is defined as a short-term sharp pain that occurs in dentin 

when exposed to the oral. The aim of this study was to compare the effect of cyanoacrylate with 
dentin bonding on the rate of changes in dental sensitivity.

Material and Methods: This study was a clinical trial. Written informed consent was obtained 
from the participants, then their initial sensitivity was measured and recorded with the visual an-
alog scale  index. Participants whose initial sensitivityvalue was greater than or equal to 5 were 
selected and divided into two groups: cyanoacrylate and dentin bonding. Patients were recalled 
after 24 hours and 1 week and the Visual analog scale assessment was evaluated.

Results: The results showed that in the dentin bonding group, the level of sensitivity before 
treatment was significantly different with 24 hours and 1 week after treatment (p<0.05). Also, 
according to the results of Wilcoxon Visual analog scale test, 24 hours and 1 week after treat-
ment, there is no significant difference (p>0.05). In cyanoacrylate group, Wilcoxon test showed 
that the level of sensitivity before treatment was significantly different with 24 hours and 1 week 
after treatment (p<0.05), and level of sensitivity 24 hours and 1 week after treatment were not 
significantly different from each other. The level of sensitivity reduction 24 hours after treatment 
compared to before treatment was significantly different between the two groups (<0.05), also 
the level of sensitivity reduction 1 week after treatment compared to before treatment between the 
two groups There is no significant difference.

Conclusion: Both dentin bonding and cyanoacrylate reduce sensitivity within 24 hours after 
the intervention, with the effect of cyanoacrylate being greater and remaining equally stable up 
to 1 week after the intervention.
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Introduction

Tooth sensitivity is a sharp, temporary, and 
transient pain from exposed dentin that is caused 
by thermal, touch, osmotic, chemical, and drying 
stimuli and cannot be related to pathology or other 
dental defects [Holland G et al., 1997, Rees J. 2000, 
Cartwright R. 2014, Anithakumari R, Sureshbabu 
NM. 2022, Torres AdS et al., 2023]. This condition 
can be caused by gingivitis or following various 
periodontal treatments and is more common in ca-
nines (84%) and then premolars (75%) [Camps J, 
Pashley D., 2003, Hu D et al., 2004, Poulsen S et 
al., 2006, Shiau H. 2012]. 

The most important stimulus for dental sensi-
tivity is cold (55%) and a smaller percentage is 
heat (18%) and touch (brushing) (13%) [Dababneh 
R et al.,1999]. The average age of people with sen-
sitive teeth is around 30-50 years, and women are 
slightly more affected than men. Increased tooth 
sensitivity has many etiologies [Orchardson R, 
Gillam D. 2006] such as tooth decay, broken tooth 
or restoration, bleaching, occlusal trauma, new re-
storative treatments, gingival resorption, abrasion, 
erogenous, recent scaling, periodontal pocket re-
moval surgery, and severe or incorrect brushing. 
[Walters PA. 2005].

The most commonly accepted theory about how 
pain occurs is the hydrodynamic hypothesis. Ac-
cording to this hypothesis, intratubular fluids are 
affected by thermal changes or physical osmotic 
changes and move, which stimulates baroreceptors 
and subsequently discharges or depolarizes nerves 
[Suge T et al.,2006, Anithakumari R, Sureshbabu 
NM., 2022, Torres AdS et al., 2023]. For tooth hy-
persensitivity to occur, dentin must be exposed to 
the oral environment, in which in 5-10% of cases 
enamel and cement do not overlap [Minoux M, Ser-
faty R. 2008, Davari A et al., 2013, Shiau H. 2014]. 

So far, two treatment methods are known to in-
crease tooth sensitivity: 

1) Complete or incomplete blockage of dentin 
tubules

2) Change in the sensitivity of pulpal nerves 
in the dentin-palp region or close to it [Navyas-
ri K.2019, Schiff T et al., 2000, Anithakumari R, 
Sureshbabu N. 2022]. 

According to the type of operator, anti-allergic 
treatments are divided into two types of treatment 
by the patient or the dentist [Burt SM, Campbell SL. 
2014]. Treatment by the dentist in the office, which 
is often a combination of several methods and can 
have better results, includes corticosteroids, oxa-
lates, iontophoresis, varnishes, calcium hydrox-
ide, hydroxyapatite, potassium salts and fluoride, 
bonding agents with dentin and the use of lasers. 
be [Trushkowsky R, Oquendo A. 2011, Anithaku-
mari R, Sureshbabu N. 2022]. The treatment by the 
patient himself is more common due to its econo-
my and easy application, and it starts with careful 
plaque control and the use of gel, mouthwash, and 
hypoallergenic toothpaste (containing potassium 
nitrate and strontium chloride) [Duangthip D et 
al., 2017]. In general, the treatment should be ap-
propriate to the diagnosed etiology. 

If the tooth sensitivity test results show irre-
versible inflammation, endodontic treatments are 
needed. A fractured tooth probably needs an end-
odontic and periodontal evaluation to check the 
prognosis of the tooth. Tooth hypersensitivity as-
sociated with severe abrasion or erogenous needs 
restorative treatments along with teaching correct 
brushing techniques (cases with abrasion) or diet 
change (cases with erogenous) [Rauschenberger 
C. 1992]. In each condition, different treatment 
mechanisms are determined according to the cause 
or causes, but so far no specific treatment method 
is known for it [Torres Ad et al., 2023]. 

Cyanoacrylates are one of the most widely used 
substances in medical sciences, which are known 
to be effective due to the mechanism of blocking 
the tubules and preventing the flow of dentinal flu-
id. In addition to its biocompatibility, cheap price, 
accessibility, and easy application, this substance 
has been reported to be successful in reducing den-
tal sensitivity with or without other methods [ Fle-
cha O et al., 2013, Lima TC et al., 2017, Torres Ad 
et al., 2023]. 

Editorial note. 
The Visual Analogue Scale (VAS) is a widely used 

psychometric instrument that offers a simple yet effective 
method for quantifying the intensity or magnitude of sub-
jective experiences and attitudes [Koo M, Yang S,  2025]. 

First introduced in the early 20th century and re-
fined over subsequent decades, the VAS has become 
indispensable for assessing phenomena that lack objec-
tive measurement, such as pain intensity [Euasobhon, 
2022], emotional states [Dutheil, F. et al, 2024], qual-
ity of life [Åström et al. 2023], and patient satisfaction 
[Voutilainen, A. et al., 2016] 
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One of the methods of treating sensitivity is the 
use of ivory bonding, which has been reported to 
be effective [Perdigão J. 2013]. As mentioned be-
fore, one of the ways to reduce the hypersensitivity 
of the dentin is to block the dentin tubules with 
resin [Anithakumari R, Sureshbabu NM. 2022]. 
Dentin bonding agents remove the smear layer 
and form deep dentin resin tags inside the den-
tin tubules. This substance effectively floods the 
dentinal tubules and prevents DH. However, most 
desensitizing agents are either ineffective or only 
effective for a short period [Agrawal P et al., 2017, 
Navyasri K et al., 2019, Anithakumari R, Suresh-
babu N. 2022]. 

Recently, various types of bonding are used to re-
duce dental sensitivity. Some studies have investigat-
ed the use of lasers to reduce dental sensitivity, which 
were not as effective and cost-effective as bonding. 
Cyanoacrylate is a available and inexpensive mate-
rial that is used as a suture adhesive in periodontal 
surgeries. Cyanoacrylate is cost-effective, easier to 
use, and does not require isolation or curing. In the 
review of studies, no article was found that investi-
gated the effectiveness of these two substances at the 
same time. Therefore, this study was conducted to 
simultaneously compare the effect of cyanoacrylate 
and dentin bonding on tooth sensitivity in patients re-
ferred to the Faculty of Dentistry of Tehran Islamic 
Azad University of Medical Sciences in 2018.

Materials and method

This study was conducted by the clinical trial 
method and on the patients who were referred to 
the Faculty of Dentistry of Islamic Azad Univer-
sity of Tehran in 2018. The sampling method was 
sequential and random.

Previous studies have reported that cyanoacry-
late reduced sensitivity in 80% of cases [Flecha O 
et al., 2013, Lima T et al., 2017]. According to this 
value and test power of 80% and confidence level 
of 90%, the number of samples in each group was 
20 and a total of 40 people. 

The participants were given sufficient informa-
tion about the research objectives. The inclusion 
criteria included good general and oral health condi-
tions, complaints of pain and sensitivity in the teeth 
or teeth in different areas of the mouth following re-
sponse to air stimuli and Visual analog scale (VAS) 
analysis was greater than or equal to 5. 

Patients with the mentioned conditions were ex-
cluded from the study: a history of treatment with 
anti-allergic substances, continuous and chronic 
use of anti-inflammatory analgesics, pregnancy and 
breastfeeding, patients with a history of allergy to 
the drugs used in this research, nutritional disorders 
and systemic conditions that can cause or predispose 
a person to dental sensitivity, such as acidification 
of the mouth (Gastroesophageal reflux disease), pa-
tients undergoing periodontal or orthodontic treat-
ment in the last three months, dental or periodontal 
pathological conditions that cause tooth pain, teeth 
with a history of filling in the last three months. 
Last month, the final tooth with a large coating and 
filling, the tooth as an abutment base for a fixed or 
mobile prosthesis, patients with extensive caries or 
filling that has spread to the cervical region of the 
tooth. 

Then consent was obtained from the partici-
pants. They were also asked not to use products 
containing teeth allergens during the research. Pa-
tients were first examined to evaluate oral health 
and sensitivity. People with Oleary index above 
40% were excluded from the study [Lindhe J et 
al., 2008]. Their initial sensitivity was measured 
and recorded four times by VAS index following 
the application of air pressure and constant pres-
sure from a distance of 3-4 mm from the cervical 
surface of the desired tooth [Flecha O et al., 2013, 
Lima T et al., 2017]. Its initial amount should be 
greater than or equal to 5 May. 

The VAS scale is a ruler divided into 10 parts so 
that the beginning of the ruler (zero) represents no 
pain and the end of the ruler represents the maxi-
mum pain that a person can imagine [Flecha O et 
al., 2013, Jung G-H et al., 2018]. 

After isolating the tooth with a cotton roll, it 
was assigned to one of the two cyanoacrylates 
intervention groups (a combination of butyl and 
octyl cyanoacrylate manufactured by GluStitch, 
Canada) and the witness of dentin bonding clear fil 
liner bond F (SelfEtch with fluoride ion, two sepa-
rate bottles (two-stage) made by KURARY com-
pany in Japan (pH=2)) was divided. Cyanoacrylate 
was placed in the desired tooth in the intervention 
group by an applicator (micro brush) on the sen-
sitive surface. In the control group, dentin bond-
ing was applied by an applicator (micro brush) on 
the sensitive tooth surface, and then waited for 20 
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seconds, dried with air and applied again, and was 
cured by a light cure device. 

Again, the patients were called after 24 hours 
and 1 week, and the VAS index in the desired tooth 
was evaluated and recorded by the method men-
tioned above. 

After extraction, the data were entered into 
SPSS-22 software, and the sensitivity changes 
were evaluated with Wilcoxon, Freedman and 
Mann-Whitney tests.

Results:

The highest value of sensitivity was related to 
initial Visual analog scale (dentin bonding equal 
to 7.5±0.61 and cyanoacrylateequal to 7.75±0.85). 
After 24 hours, both substances reduced of the sen-
sitivity, which was almost constant until one week, 
and the difference between the initial of sensitivity 
and 24 hours was similar to the difference between 

between the two groups in the reduction of sensi-
tivity 1 week after treatment compared to before 
treatment (p>0.05). According to the results of the 
test, it can be said that 24 hours after the treatment 
in the cyanoacrylate group, the level of sensitivity 
reduction is greater than that of the denting bond-
ing group, and one week after the treatment, the 
level of sensitivity reduction is the same in both 
groups. (Fig. 2)

Discussion

Dentin hypersensitivity: is defined as short 
and acute pain caused by the exposure of the open 
tubules of the dentin to the mouth. Dentin sensi-
tivity is a common dental problem and can range 
from a minor discomfort for the patient to a distur-
bance in his quality of life. 5, 36). The canines and 
first premolars are the most affected teeth, which 
can be due to their prominent position in the man-
dible and maxilla [Addy M. 2000].

The data of this study showed that in the dentin 
bonding group, the sensitivity level decreased after 
24 hours and 1 week. In order to check the signifi-
cance of this decrease due to the non-normality of 
the data, non-parametric tests were used; The results 
of this test showed that the sensitivity level of the 
dentin bonding group at 24 hours and 1 week after 
the intervention was significantly lower than before 
the intervention, which indicates the effect of dentin 
bonding in reducing the sensitivity at 24 hours and 
1 week after the treatment. . The level of sensitiv-
ity in 24 hours and 1 week after the treatment did 
not have a significant difference, so it can be said 

Figure 2. Comparison of visual analog scale values

the initial of sensitivity and one week later. (Fig. 1) 
According to the test results, it can be said that 

the VAS value in the dentin bonding group has de-
creased significantly 24 hours after the treatment 
(p<0.05) and one week after the treatment it is al-
most the same as compared to 24 hours after the 
treatment (p>0.05). 

The results of comparing the effect of dentin 
bonding and cyanoacrylate on sensitivity showed 
that the value of sensitivity reduction 24 hours 
after treatment compared to before treatment has 
a significant difference between the two groups 
(p<0.05). Also, there is no significant difference 

Figure 1. Sensitivity values in the studied times by Vi-
sual analog scale (VAS) and difference between imitial 
and post-exposure  tooth sensitivity values.
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that Dentin Bonding had its effect 24 hours after the 
treatment and its value remained constant and did 
not decrease until 1 week after the treatment. Is.

In the study of Agrawal P et al., it was also shown 
that dentin bonding after treatment reduced the 
sensitivity, and this effect decreased with the pas-
sage of time [Agrawal P et al., 2017]. The study by 
B.fu et al., which was conducted in 2007 under the 
title of dentin bonding and anesthetic ability, also 
showed that dentin bonding reduces sensitivity after 
24 hours [Fu B et al., 2007]. The results of Aqeel’s 
study showed that copal varnish and dentin bonding 
agents are equally good in terms of effectiveness 
and reduction of postoperative sensitivity in Class I 
amalgam restorations (I damage limited to the outer 
third of the dentin) [Aqeel S et al., 2023]. 

The results of the this study also showed that 
in the cyanoacrylate group, the sensitivity level 
after 24 hours and 1 week after the intervention 
is significantly lower than its value before the in-
tervention, which shows that cyanoacrylate also 
causes a decrease in the sensitivity in 24 hours 
and 1 week after the intervention. is treated The 
level of sensitivity in 24 hours and 1 week after the 
treatment did not have a significant difference, so 
the effect of cyanoacrylate is also in 24 hours after 
the treatment and until 1 week after the treatment, 
the amount of sensitivity reduction is constant and 
does not change.

A systematic review by Torres et al reported that 
all studies evaluated in this study showed positive re-
sults regarding the use of cyanoacrylate in the treat-
ment of Dentin sensitivity. On the other hand, articles 
that provided level III evidence should be interpreted 
with caution, as these studies could have introduced 
methodological bias [Torres Ad et al., 2023]. 

A comparison of 30% potassium oxalate and 
cyanoacrylate in Naregal’s study showed better 
results for oxalate after the seventh week of evalu-
ating tactile stimuli and the absence of hypersen-
sitivity until the end of the study. When the results 
of electrical stimulation were evaluated, this dif-
ference was statistically significant for up to 6 
weeks for both groups (experimental and control). 
The cyanoacrylate group showed a 30% greater 
decrease in dentin hypersensitivity compared to 
potassium oxalate [Naregal G, Raju C. 2012]. 

The study by Lima et al., which was conducted 
in 2016, also showed that cyanoacrylate also causes 

a decrease in sensitivity at first, and this effect de-
creases over time [Lima T et al., 2017]. The study 
by Olga D. Flecha et al. in 2013 also showed that 
cyanoacrylate reduced sensitivity within 24 hours 
after the intervention and remained stable for 90 
days in response to the air-puff test and for 30 days 
in response to the cold test. [Flecha O et al., 2013]. 
The results of these studies are consistent with the 
present study. 

Comparing the effect of two groups of dentin 
bonding and cyanoacrylate in reducing sensitivity, 
the findings of our study showed that in 24 hours 
after the intervention, cyanoacrylate significantly 
reduced the level of sensitivity compared to dentin 
bonding. However, 1 week after the intervention, 
there was no difference between the two groups in 
the reduction of sensitivity. 

Lima’s study also stated that the effect of laser 
and cyanoacrylate in reducing sensitivity is stable 
and the same over a longer period of time [ Lima 
TC et al., 2017]. Flecha O. also concluded in her 
study that cyanoacrylate does not reduce sensitiv-
ity after 24 hours but remains constant [Flecha O 
et al., 2013], which is consistent with the results 
of the present study. However, Kisanlal, who has 
compared the effect of laser and dentin bonding in 
the treatment of increased tooth sensitivity, stated 
that the sensitivity decreased in both groups, but 
after 30 days, the reduction in sensitivity in the la-
ser group was significantly higher than in the den-
tin bonding group, while In the present study, it 
was concluded that in a longer period of time, the 
groups have the same effect in reducing sensitivity 
[Agrawal P et al., 2017], the reason for this differ-
ence is the difference in the materials used because 
the laser was able to provide a better flood by de-
positing proteins in the dentinal tubules and the 
effect It is more stable. As it is known, fluid per-
colation in dentinal tubules is the cause of dentin 
sensitivity in teeth with bare root surfaces. Dentin 
bondings can lead to a decrease in sensitivity by 
blocking the dentin tubules or some of them by re-
ducing the physiological sensitivity of the nerve 
terminals [Sellan P et al., 2020]. 

Although it is not possible to create a flood 100% 
and this issue is confirmed clinically, the cause of 
the positive pressure inside the tubules and the cre-
ation of small bubbles in the bonding layer, espe-
cially if these materials contain aqueous solvents. 
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In these cases, the scanning electron microscope 
images also show the presence of droplets trapped 
in the bonding layer and help to create the WATER-
FREE layer. Cyanoacrylate creates a strong connec-
tion with dental hard tissue and this connection to 
dentin is stronger than enamel. The bonding agent 
is the anion polymerization of ethylene molecules 
of the main chain of cyanoacrylate, which creates a 
strong bond with substances containing -OH in wa-
ter or alcohol and dentin [Torres AdS et al., 2023].

Therefore, it is chemically connected to the 
tooth tissue, as a result, it creates a good bond from 
the very beginning, which justifies the results of the 
present study, and on the other hand, it justifies the 
stronger connection of cyanoacrylates with dentin 
than enamel because only 3% of enamel is water 
and non-mineral, while in dentin This ratio is 31%. 
But in any case, polar water molecules simply pen-
etrate between the bonding or cyanoacrylate layers 
and cause the depolymerization of cyanoacrylate 

by hydrolysis, and for this reason, after a week, the 
results of both groups are the same. On the other 
hand, the bonding used in this study contains large 
amounts of fluoride. Raid, which can help reduce 
tooth sensitivity and tubule deposits, made the re-
sults of the two groups similar in the first 24 hours. 
The source of the manufacturer claims that the 
nanoparticles in these bondings can easily enter 
the tubules and reduce Sensitivity. 

Conclusion

Finally, according to the limitations of the pres-
ent study, the following results were obtained:

1-Dentin bonding and cyanoacrylate reduce the 
sensitivity in 24 hours after the intervention, which 
remains stable for 1 week after the intervention. 

2- Reduction of sensitivity in the cyanoacry-
late group in the first 24 hours is more than dentin 
bonding. 

3- In 1 week after the intervention, the effect of 
two substances in reducing sensitivity is the same.
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