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Abstract

Objective: The objective is to evaluate the efficacy of different desensitizing agents in the reduction of
postoperative sensitivity after composite restoration.

Materials and methods: Class I cavities were prepared in 39 patients by the same operator. The patients
included in the study were between 20 and 45 years with vital pulp and a remaining dentin thickness of
1Imm. Previously restored, nonvital and tooth with periodical changes were excluded. Patients were
randomly assigned into three groups of 13 each - Group I (Control); Group II (Gluma desensitizer) and
Group III (shield active desensitizer [SAD]). After the surface treatment, the teeth were restored with
composite. The patients were assessed for postoperative sensitivity at 24 hours and one week with a visual
analog scale (VAS).

Statistical Analysis: Data were analyzed using SPSS v23 software. Data were analyzed using one-way ANOVA
and post-hoc Tukey test.

Results: Gluma and SAD on comparison with control group i.e. composite group showed statistical
significance difference at day 1 (P-value 0.003), but on comparing the sensitivity after one week, there is no
significant difference in sensitivity score between all three groups (P-value 0.073). There was no statistically
significant difference between day 1 and one week when comparing Gluma desensitizer and SAD.

Conclusion: The application of the desensitizer led to a statistically significant reduction in postoperative
sensitivity on day 1 and a clinically significant reduction was observed at one week.
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Introduction

The field of dentistry has made significant advances in the past few decades, including advances in
restorative dentistry where newer materials have been developed that form a mechanical bond with the
tooth and require conservative cavity preparation [1]. With the newer adhesive materials, enamel and dentin
bond effectively. Despite the availability of newer materials and improvements in composite properties,
postoperative sensitivity remains a major concern for a dentist after composite restoration placement. It has
been observed that patients complain of dentinal sensitivity at different levels and in different situations,
especially in posterior teeth. Even without visible failures in the restoration, it is a common problem. The
term post-operative sensitivity refers to “pain in a tooth associated with mastication or with sensitivity to
hot, cold, and sweet stimuli that occur one week or more after restoration” [2]. According to several clinical
studies, nearly 30% of patients report postoperative sensitivity after placing resin composite restorations in
posterior teeth [3]. It has been widely accepted that tooth sensitivity is caused by the “hydrodynamic
theory,” developed in the 1960s on the basis of years of research. In accordance with the hydrodynamic
theory “when the fluid within the dentinal tubules is subjected to changes in temperature or osmotic
pressure, the movement stimulates the nerve receptor sensitive to pressure, which results in the
transmission of the stimuli” [4]. Despite the success of the enamel bonding technique introduced by
Buonocore in 1955, problems have been experienced with dentine bonding due to its moist organic
composition [5].

Postoperative sensitivity can be explained by several factors. When the dentinal tubules are open in
numerous numbers, the adverse effects because of cavity preparation, like dentine dehydration and
excessive heat, are more likely to reach the pulp [6]. The condition is exacerbated when the dentin is acid-
etched. When acid etching is performed, not only does it widen tubules, but it also removes the smear layer,
thereby physically sealing them off from external stimuli.
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The sensitivity usually persists for a period of a few days to several months before subsiding completely.
Rarely in a few cases, there may be pulp involvement which may lead to endodontic treatment. Despite
dealing with occlusal interferences, most sensitivity is present at the edges of restoration and sometimes at
the center. In terms of technique, instrument, and material, Composite resin-based fillings are sensitive
restorations since they bond to the tooth structure mechanically and/or chemically. As composite resins can
cause pulp irritation, they should be bonded carefully, especially in deep dentinal cavities along with further
use of a desensitizing agent, liner, and resin-modified glass ionomer where necessary, for preventing
postoperative sensitivity and subsequent pulpal death; as total-etch bonding system could cause a
detrimental effect on the pulp [7].

Dental desensitizers are often used to treat postoperative sensitivity. By obliterating the dentinal tubules,
the dentin desensitizers reduce hypersensitivity [8]. Many methods are employed to desensitize the dentin,
including anti-inflammatory medications, adhesives, varnishes, tubular obliterating procedures, and lasers.

Gluma desensitizer (Heraeus Kulzer) is a glutaraldehyde-based hydroxyethyl methacrylate (HEMA)
containing a substance that blocks dentinal tubules by coagulating the plasma proteins within them

[9]. SAD (Prevest Denpro Ltd, India), contains 2-hydroxyethyl-methacrylate, benzalkonium chloride, sodium
fluoride, potassium nitrate, and excipients. The component HEMA penetrates the dentinal tubules and
physically seals them. This study aimed to determine the effectiveness of Gluma desensitizer and SAD in
preventing postoperative sensitivity in Class I composite restorations.

Materials And Methods

Study design and enroliment

The ethical approval was obtained to perform the study from Datta Meghe Institute Medical Ethical
Committee (DMIMS(DU)/IEC/2021/420). Class I cavities from 39 patients were included in the study from
August 2021 to December 2021. After explaining the procedure, consent was taken for the study. The
inclusion criteria were - the study included a group of patients aged 20-45 with vital pulp and a remaining
dentin thickness of at least 1 mm. The exclusion criteria were previously restored, nonvital, and tooth with
periodical changes.

Sample size determination

Depending on the mean and standard deviation of previous studies, a sample size of 13 was calculated for
each group.

Allocation

By using computer-generated simple random sampling, the desensitizers were assigned to the patients. The
numbers were randomly selected, with each number representing either a desensitizer or the control group.
The two desensitizers which were used in the current study were Gluma desensitizer and SAD. The three
groups, comprising 13 patients each, were as follows: Group I: No desensitizer was applied before the
restoration (control group), (n = 13); Group II: Gluma desensitizer was applied before the restoration (n =
13); Group III: SAD was applied before the restoration (n = 13).

Blinding

After completion of informed consent, a number was assigned to each participant by the assessor (NM) who
was blinded to the procedure to be performed. A blinded approach was used for assigning patients to the
control or one of the desensitizer groups. Desensitizers (or control) were applied by a single, well-trained
operator (RR). As a result, the randomization process and the application of the desensitizing agents were
conducted by the same operator. During the study, the sensitivity scores were assessed and recorded by
patients blind to the random allotment process and protocol, making the study double-blinded.

Clinical procedures

Following anesthesia, for the isolation of the tooth, the rubber dam application was done. Class I cavity were
prepared using a round BR 45 and NO.245 straight fissure diamond bur (MANI Inc., Japan) in a high-speed
air-turbine handpiece (NSK INC, Japan) with copious water irrigation. After cavity preparation, for acid
etching 37% phosphoric acid (Total-etch, Ivoclar Vivadent) was applied to cavosurface enamel for 15 sec,
and after that etchant was applied to dentin for 10 sec. The cavity was washed thoroughly for 1 min with
water. The entire cavity was gently moist-dried to remove the surface moisture. For Group I (Control group)
the entire cavity was coated with a Bonding agent (Tetric N bond, Ivoclar Vivadent), the excess was removed
and light-cured for 15 sec. The cavity was restored with a nanohybrid composite (Tetric N Ceram, Ivoclar
Vivadent). The occlusion was checked. During the same visit, the resin surfaces were accessed, finished, and
polished. In both the desensitizer groups, after acid etching, the desensitizers were applied with a disposable
brush and were maintained over the dentine for 1 min. After removing the excess with a gentle stream of air,
the cavity was cleaned and dried. Following this similar restorative protocol was followed as in the control
group.
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1 day
Groups

Mean

Composite 1.46
GLUMA 0.69
SAD 077

Assessment

Afterward, all the participants were briefed regarding the Visual analog scale (i.e., VAS) and trained by a
single instructor to mark the pain intensity experienced by them after 24 hrs and one week. Patients were
provided with telephone assistance for recording postoperative pain on the VAS at different intervals. VAS
had a score of 0 to 10, 0 and 1 - no sensitivity; 2 and 3 - mild, annoying sensitivity; 4 and 5 - nagging,
uncomfortable and troublesome sensitivity; 6 and 7 - distressing and miserable sensitivity; 8 and 9 - intense,
dreadful and horrible sensitivity; 10 - worst possible, unbearable sensitivity.

Statistical analysis

Data were analyzed using SPSS v23 software. The level of significance was kept at 5%. Changes in dentinal
hypersensitivity from day 1 to day 7 within each group were analyzed using paired t-test. Intergroup
comparison of dentinal hypersensitivity was performed using one-way ANOVA test and post-hoc Tukey test.

Results

There was a statistically significant difference for each group (i.e., composite; Gluma; SAD) for change
in sensitivity between 24 hrs and one week (Table 1, Figure I). It was observed that Gluma showed better
results (P-value 0.049) in reducing postoperative sensitivity compared to the SAD and composite group.

1 week

Difference P-value
sb Mean SD
0.78 0.77 0.60 0.69 0.032*
0.48 0.31 0.48 0.38 0.049%
0.44 0.39 0.51 0.38 0.018*

TABLE 1: Comparison of change in sensitivity within each group

Comparison of change in sensitivity within each group

Paired t-test; * indicates a significant difference at p<0.05

Comparison of change in sensitivity within each
group
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FIGURE 1: Comparison of change in sensitivity within each group

Comparison of change in sensitivity within each group

In current study on comparison of sensitivity score between all three groups, it showed statistical
significance difference at day 1 (P-value 0.003), but on comparing the sensitivity after one week the there is
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no significant difference in sensitivity score in all three groups (P-value 0.073) using one-way ANOVA test
(Table 2, Figure 2). The results showed that the postoperative composite sensitivity decreases with time.

Composite Gluma SAD

Groups P-value
Mean SD Mean SD Mean SD

1day 1.46 0.78 0.69 0.48 0.77 0.44 0.003*

1 week 0.77 0.60 0.31 0.48 0.39 0.51 0.073 (NS)

TABLE 2: Comparison of sensitivity score between three groups

Comparison of sensitivity scores between three groups
One-way ANOVA test; * indicates a significant difference at p<0.05

SAD - shield active desensitizer

Intergroup comparison of hypersensitivity
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FIGURE 2: Comparison of sensitivity score between three groups

Comparison of sensitivity score between three groups

When Intergroup comparison was done it showed statistically significant difference at day 1 between
Composite and Gluma (P-value 0.005); Composite and SAD (P-value 0.013). However, no statistically
significant difference was observed between Gluma and SAD (P-value 0.940) at day 1. On comparison for
one week, no statistically significant difference was observed between composite and Gluma (P-value
0.082); Composite and SAD (P-value 0.169); Gluma and SAD (P-value 0.928). But reduction in sensitivity for
Gluma was better than SAD (Table 3).
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Groups

1 day

1 week

Composite vs GLUMA

Difference

Composite vs SAD GLUMA vs SAD
p value Difference p value Difference p value
0.005* 0.69 0.013* -0.08 0.940 (NS)
0.082 (NS) 0.38 0.169 (NS) -0.08 0.928 (NS)

TABLE 3: Pairwise comparison of sensitivity score between three groups

Post-hoc Tukey test; * indicates significant difference at p<0.05

SAD - shield active desensitizer

Discussion

The advent of newer techniques and concepts in adhesive dentistry has increased the number of composite
restorations done. Several studies have identified the three most common causes of postoperative sensitivity
related to composite restoration: polymerization shrinkage of the resin, microleakage around the margins of
the restoration, and residual stress in the tooth structure after the placement of direct composite restoration
[10]. More than 6% of complaints of sensitivity to cold and hot drinks and mastication after direct composite
resin restorations can be attributed to increased cavity depth [11].

Etching dentin and the formation of a hybrid layer introduced by Nakabyashi in 1992 were promising
theoretically, but the related complications of etching created quite a few complications practically, one of
which being the post-operative sensitivity. Hence, the self-etch concept came into practice but still never
gave a complete solution.

Another issue with bonded interface during polymerization is excessive stress that leads to dentin crack
formation on the pulpal floor and sensitivity while chewing. Despite modifications to surface treating the
tooth, incremental placement of composite, and changes in polymerization techniques, the problem of
post-op sensitivity still remains.

Studies evaluating the prevention of postoperative sensitivity after composite restoration are few. Dentinal
desensitizers are used to reduce the sensitivity resulting from composite restorations. When applied in the
cavity before dental adhesives, they do not affect the bonding of the restorative material. This allows
composites to adhere to cavity walls without interfering with their adhesion and sealing.

HEMA, a component of Gluma desensitizer and SAD, may serve as a carrier/wetting agent for glutaraldehyde
and benzalkonium chloride. HEMA penetrates the dentinal tubules and physically seals them. As HEMA is
soluble in water, it allows glutaraldehyde to penetrate the tubules and allows for in-depth action.
Furthermore, glutaraldehyde inhibits the growth or invasion of bacteria through the interface between the
tooth and the restoration when there is a sealing imperfection. Additionally, glutaraldehyde also functions
as a biological fixative by coagulating the plasmatic proteins of the dentinal fluid inside the tubule [12]; it
forms septa which prevent the shifting of pulp fluid inside the tubule. As a result of this complex
mechanism, the dentine should be impermeable by canceling the hydrodynamic effect and, therefore,
desensitize the teeth. Also, the benzalkonium chloride serves as an antimicrobial agent and it participates in
the cross-linking process associated with dentinal bonding.

In the current study, we have compared effect of two desensitizers, i.e., Gluma and SAD, in an in vivo
clinical trial at one day and after one week. The VAS was used to evaluate the subjective perception of post-
operative sensitivity. 0-10 numerical scores were considered, which is the usual method of scoring pain. It
was observed that with time, sensitivity decreases. At day 1, a significant reduction in pain was observed in
all groups except the control group with desensitizers (p<0.05). However after one week, no statistically
significant difference was observed between sensitivity scores, indicating sensitivity decreases with time.
But overall Gluma performed better than the control and SAD group. This was in accordance with previous
studies conducted by Dondi and Malferrari; Patil et al. and Sayed et al. confirmed that Gluma desensitizer
significantly lead to reduction of postoperative sensitivity [13,14]. Despite these results, no significant
difference was observed in the clinical study conducted by Sobral et al. with Gluma for any of the

stimulus [15]. The study proposed that the desensitizer application reduced the post-restorative sensitivity
in the composite restorations.

According to this study, only a small percentage of restored teeth undergo postoperative sensitivity when
the restorative procedure is properly performed. In the investigation, every step in the restoration process
were carefully evaluated, from radiographic examination, pulp testing, polishing. There were no statistically
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significant differences between the three treatments given in this study, which may explain the results
reported. According to Opdam et al., postoperative sensitivity, one of the major factors determining a
composite resin restoration's clinical success, has been shown to be significantly influenced by the
restorative technique employed by the clinician [16].

In this study, it was found that there was significant reduction in post-op sensitivity in the patients where
desensitizing agent was applied before adhesive protocols. The total-etch technique can be improved with
tooth-desensitizing solutions. These solutions should be used following the completion of acid etching and
after the tooth surfaces have been dried slightly. In the desensitizing solutions, the hydroxyl ethyl
methacrylate wetting the tooth surfaces, followed by the subsequent drawing of the bonding resin into the
dentinal canals, results in a reduction in tooth sensitivity significantly [17]. And this could be the reason for
the reduction of post-op sensitivity.

Limitations of the present study include its short duration and limited sample size. The study was performed
in Class I cavity design and followed up for one week. Studies with glutaraldehyde and HEMA have
demonstrated cytotoxic effects, raising questions about the biocompatibility of the desensitizer agent
components [18,19]. Further research is needed to determine the cytotoxic potential of desensitizers.
Moreover, long-term, multi-center clinical trials should be conducted in the future to confirm the present
findings.

Conclusions

Management of postoperative sensitivity is essential for the success of dental composite restorations. Under
the limitations of the study, it was found that there was a significant reduction in post-op sensitivity in
patients who underwent surface treatment before adhesive protocols. In order to better understand the
efficacy of desensitizers, a longer follow-up with different designs is recommended,

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Datta Meghe Institute
Medical Ethical Committee issued approval DMIMS(DU)/IEC/2021/420. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

References

1. Bhatti UA: The phenomenon of postoperative sensitivity and composite restorations-a review . JPDA. 2019,
28:34. 10.25301/JPDA.281.33
2. Sancakli HS, Yildiz E, Bayrak I, Ozel S: Effect of different adhesive strategies on the post-operative
sensitivity of class I composite restorations. Eur | Dent. 2014, 8:15-22. 10.4103/1305-7456.126234
3. Ali M, Hussain S, Abdullah F, Baloch ], Soomro ZA, Sheikh A, Khan S: A comparison of post-operative
sensitivity in composite resin restorations using total-etch and self-etch adhesive in posterior teeth. ] Adv
Med Med Res. 2020, 28:1-6. 10.9734/jamm1/2020/v32i2330710
4. Perdigao J, Swift EJ Jr: Critical appraisal: post-op sensitivity with direct composite restorations . ] Esthet
Restor Dent. 2013, 25:284-8. 10.1111/jerd.12045
5. Baratieri LN, Ritter AV: Four-year clinical evaluation of posterior resin-based composite restorations placed
using the total-etch technique. ] Esthet Restor Dent. 2001, 13:50-7. 10.1111/.1708-8240.2001.tb00251.x
6.  Swift EJ Jr, Lloyd AH, Felton DA: The effect of resin desensitizing agents on crown retention . ] Am Dent
Assoc. 1997, 128:195-200. 10.14219/jada.archive.1997.0164
7.  Survashe M, Parekh M: Immediate post-operative sensitivity after composite resin restoration-a review of
treatment protocol. Int ] Dent Oral Heal. 2016, 2:16-23. 10.25141/2471-657X-2016-2.0046
8. Jayashankara CM, Imroze R, Jyothi KN: A comparative evaluation of vivasens and system desensitizers on
shear bond strength of composite resin to human dentin: an in vitro study. IOSR ] Dent Med Sci. 2018,
17:73. 10.9790/0853-1704167377
9. AkcaT, Yazici AR, Celik C, Ozgiinaltay G, Dayangac B: The effect of desensitizing treatments on the bond
strength of resin composite to dentin mediated by a self-etching primer. Oper Dent. 2007, 32:451-6.
10.2341/06-130
10. Deliperi S, Bardwell DN: An alternative method to reduce polymerization shrinkage in direct posterior
composite restorations. ] Am Dent Assoc. 2002, 133:1387-98. 10.14219/jada.archive.2002.0055
11.  Auschill TM, Koch CA, Wolkewitz M, Hellwig E, Arweiler NB: Occurrence and causing stimuli of
postoperative sensitivity in composite restorations. Oper Dent. 2009, 34:3-10. 10.2341/08-7
12.  Dijkman GE, Jongebloed WL, de Vries ], Ogaard B, Arends J: Closing of dentinal tubules by glutardialdehyde
treatment, a scanning electron microscopy study. Scand ] Dent Res. 1994, 102:144-50. 10.1111/j.1600-
0722.1994.tb01170.x
13.  Patil SA, Naik BD, Suma R: Evaluation of three different agents for in-office treatment of dentinal

2022 Rajnekar et al. Cureus 14(6): €25977. DOI 10.7759/cureus.25977 60f7


https://dx.doi.org/10.25301/JPDA.281.33
https://dx.doi.org/10.25301/JPDA.281.33
https://dx.doi.org/10.4103/1305-7456.126234
https://dx.doi.org/10.4103/1305-7456.126234
https://dx.doi.org/10.9734/jammr/2020/v32i2330710
https://dx.doi.org/10.9734/jammr/2020/v32i2330710
https://dx.doi.org/10.1111/jerd.12045
https://dx.doi.org/10.1111/jerd.12045
https://dx.doi.org/10.1111/j.1708-8240.2001.tb00251.x
https://dx.doi.org/10.1111/j.1708-8240.2001.tb00251.x
https://dx.doi.org/10.14219/jada.archive.1997.0164
https://dx.doi.org/10.14219/jada.archive.1997.0164
https://dx.doi.org/10.25141/2471-657X-2016-2.0046
https://dx.doi.org/10.25141/2471-657X-2016-2.0046
https://dx.doi.org/10.9790/0853-1704167377
https://dx.doi.org/10.9790/0853-1704167377
https://dx.doi.org/10.2341/06-130
https://dx.doi.org/10.2341/06-130
https://dx.doi.org/10.14219/jada.archive.2002.0055
https://dx.doi.org/10.14219/jada.archive.2002.0055
https://dx.doi.org/10.2341/08-7
https://dx.doi.org/10.2341/08-7
https://dx.doi.org/10.1111/j.1600-0722.1994.tb01170.x
https://dx.doi.org/10.1111/j.1600-0722.1994.tb01170.x
https://dx.doi.org/10.4103/0970-9290.156796

Cureus

14.

15.

16.

17.

18.

19.

hypersensitivity: a controlled clinical study. Indian ] Dent Res. 2015, 26:38-42. 10.4103/0970-9290.156796
Sayed ME, Dewan H, Kharaf R, et al.: Efficacy of three commercially available desensitizers in reducing post-
operative sensitivity following composite restorations: a randomized controlled clinical trial. Polymers
(Basel). 2022, 14:1417. 10.3390/polym 14071417

Sobral MA, Garone-Netto N, Luz MA, Santos AP: Prevention of postoperative tooth sensitivity: a
preliminary clinical trial. ] Oral Rehabil. 2005, 32:661-8. 10.1111/j.1365-2842.2005.01479.x

Opdam NJM, Roetrs FJM, Feizer AJ, Verdonschot EH: Marginal integrity and postoperative sensitivity in
Class II resin composite restorations in vivo. ] Dent. 1997, 26:562. 10.1016/50300-5712(97)00042-0
Christensen GJ: Preventing postoperative tooth sensitivity in class I, I and V restorations . ] Am Dent Assoc.
2002, 133:229-31. 10.14219/jada.archive.2002.0149

Costa CA, Vaerten MA, Edwards C, Hanks CT: Cytotoxic effects of current dental adhesive systems on
immortalized odontoblast cell line MDPC-23. Dent Mater. 1999, 1:434-41. 10.1016/s0109-5641(99)00071-8
Hanks CT, Strawn SE, Wataha JC, Craig RG: Cytotoxic effects of resin components on cultured mammalian
fibroblasts. | Dent Res. 1991, 70:1450-5. 10.1177/00220345910700111201

2022 Rajnekar et al. Cureus 14(6): €25977. DOI 10.7759/cureus.25977

7of7


https://dx.doi.org/10.4103/0970-9290.156796
https://dx.doi.org/10.3390/polym14071417
https://dx.doi.org/10.3390/polym14071417
https://dx.doi.org/10.1111/j.1365-2842.2005.01479.x
https://dx.doi.org/10.1111/j.1365-2842.2005.01479.x
https://dx.doi.org/10.1016/s0300-5712(97)00042-0
https://dx.doi.org/10.1016/s0300-5712(97)00042-0
https://dx.doi.org/10.14219/jada.archive.2002.0149
https://dx.doi.org/10.14219/jada.archive.2002.0149
https://dx.doi.org/10.1016/s0109-5641(99)00071-8
https://dx.doi.org/10.1016/s0109-5641(99)00071-8
https://dx.doi.org/10.1177/00220345910700111201
https://dx.doi.org/10.1177/00220345910700111201

	Clinical Efficacy of Two Different Desensitizers in Reducing Postoperative Sensitivity Following Composite Restorations
	Abstract
	Introduction
	Materials And Methods
	Study design and enrollment
	Sample size determination
	Allocation
	Blinding
	Clinical procedures
	Assessment
	Statistical analysis

	Results
	TABLE 1: Comparison of change in sensitivity within each group
	FIGURE 1: Comparison of change in sensitivity within each group
	TABLE 2: Comparison of sensitivity score between three groups
	FIGURE 2: Comparison of sensitivity score between three groups
	TABLE 3: Pairwise comparison of sensitivity score between three groups

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


