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Abstract  

Objective: To assess and compare postoperative sensitivity in resin composite restorations using the self-etch versus total-etch 

technique. 

Methods: A randomized clinical trial conducted at the Department of Operative Dentistry &Endodontics, from April 1st, 2022, 

to September 30th, 2022. Patients were assigned to Group A (total-etch) or Group B (self-etch) based on odd or even outpatient 

department numbers, determined through randomization. Local anaesthesia was administered, following the placement of a 

rubber dam, a high-speed handpiece with water coolant and an ISO #15 round diamond bur (Shofu. Inc, Kyoto, Japan) used for 

cavity preparation. In Group A, 37% phosphoric acid etchant (3M, ESPE) was applied for 30 seconds, followed by rinsing and 

air-drying (triple syringe). Subsequently, the bonding agent (Scotchbond 3M, ESPE) was applied and cured with light. Group 

B utilized a self-etch priming adhesive (Adper™ 3M) for 20 seconds, followed by exposing the tooth to light for a 20-second 

curing process. 

Results: In Group A, the mean and SDs for post-operative sensitivity were 2.48+1.30 VAS at 24 hours and 2.05+1.30 VAS at 

2 weeks. Group B showed reduced values of mean and SDs for postoperative sensitivity at 24 hours 1.73+1.66 VAS and 2 

weeks 1.25+1.18. 

Conclusion: Self-etch bonding demonstrated decreased postoperative sensitivity at 24 hours and 2 weeks, suggesting its 

effectiveness in reducing sensitivity after resin composite restoration. 
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1. Introduction 

There has been a shift in the dental industry in recent 

years away from amalgam fillings and towards more 

aesthetically pleasing restorations, most commonly 

made of resin composite. The current trend suggests 

that dentists are increasingly favoring resin materials, 

which have adhesive properties, for most restorations. 

Resin composites and adhesive technology have 

advanced rapidly in recent years. Still, dentists face 

challenges with postoperative discomfort after 

composite restorations, despite these improvements.1 

Composite restoration can cause post-operative 

sensitivity in 5-30% of patients.2 While substantial 

advancements have been made in adhesive systems 

over the past 30 years; one of the main challenges in 

adhesive dentistry has been the creation of a reliable 

bonding. These bonding agents have been used to 

accomplish several goals, including micromechanical 

restoration retention, enhanced resin-to-tooth 

structure bonding strength, decreased microleakage at 

the dentin-resin contact and even distribution of 

occlusal stress.3 Recent dentin adhesives take two 

separate ways to achieve the aforementioned goals. 

The smear layer and any lingering minerals can be 

washed away in the first method, the etch-and-rinse 

process. After the etched surface has been washed, a 

primer and adhesive (from one or two separate bottles) 

are used to complete the bonding process. Self-etching 

adhesive systems, which use the smear layer as a 

bonding substrate, are a second option.1, 3 

Dentine bonding methods have advanced, reducing 

the incidence of post-operative pain following 

composite resin restorations. Modern self-etch 

techniques simultaneously etch, penetrate, and 

polymerize the dentin that has been previously 

prepared. This facilitates full hybridization of 

adhesive monomers with demineralized dentin, 

reducing post-operative pain.3, 4 
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Etch-and-rinse systems have several drawbacks, the 

most significant of which are the increased amount of 

time required for etching, the increased risk of dentin 

drying out, and the increased risk of contamination 

from the rinsing of the acid etchant.4 Self-etch bonding 

agents are replacing etch and rinse systems because 

they are more efficient and less hazardous.5 The 

reduced number of steps (no etching and rinsing), 

lower risk of over-drying, less technique sensitivity, 

and lower reported post-operative sensitivity 

associated with self-etch adhesives appeared to be 

beneficial to dentists.6, 7 When replacing posterior 

teeth with a resin composite and total-etch dentine 

adhesive, studies found that up to 56% of the 

restorations were painful.8 

The failure rates of resin composite restorations are 

highest in Class I and II. However, there are 

drawbacks to using direct resin composites in the back 

teeth, and post-operative dentin discomfort is one of 

them.9Cracks, fractures, dentinal sensitivity from 

cervical dentin exposure, and reversible and 

irreversible inflammatory processes in the pulp should 

all be ruled out before any restorative operation is 

performed on the patient. Other pathological disorders 

that could cause pulp and periapical destruction to 

teeth can be ruled out with the use of thorough 

anamnesis and clinical and radiographic examination. 

Clinical evidence suggests that patients experience 

varying degrees and types of dentinal sensitivity after 

resin composite restorations, especially in the 

posterior teeth. The two main factors contributing to 

postoperative sensitivity caused by saliva infiltration 

are microbial contamination of the cavity (which can 

lead to pulp inflammation) and humidity 

contamination (which can weaken the bond and 

increase the likelihood of marginal leakage), both of 

which can be avoided with proper isolation of the 

operative field. 4 Even if there are no outward signs of 

damage to the restoration, this is a common 

occurrence.10 The objective of this study is to compare 

the postoperative sensitivity of composite resin 

restorations using self-etch technique versus total-etch 

techniques. 

2. Materials & Methods 

It was a single-blind randomized clinical trial. This study 

was conducted in the Department of Operative Dentistry 

and Endodontics at Sardar Begum Dental College & 

Hospital. This study was of 6 months duration from 

April 1st, 2022 to September 30th, 2022. Ethical approval 

for this study was obtained from the Ethical Review 

Committee (ERC) the Gandhara University. Written 

informed consent was obtained from all subjects before 

the study (Annexure 1). The Inclusion criteria for the 

present study included Class I and Class II cavities with 

an International Caries Detection and Assessment 

System (ICDAS) rating of 4 or 5 and a Remaining 

Dentin Thickness (RDT) of > 1mm and Patients from 

both genders between 18 to 40 years. Exclusion criteria 

included patients having a history of dentin 

hypersensitivity, irreversible pulpitis, periodontal 

disease, and allergy to resin materials. Patients who were 

given desensitizing treatment, such as desensitizing 

dentifrices or rinses, patients using anti-inflammatory 

drugs for longer periods, and patients with 

parafunctional habits and a history of significant medical 

conditions were also excluded.  

Using a Non-probability consecutive sampling 

technique a total sample size of 66 was taken for this 

study which was then allocated into two equal groups 

(n=33) using the coin flip method. All the patients who 

met the inclusion criteria completed informed 

permission forms after hearing verbal and written 

explanations of the study's design. Demographics were 

collected using a standard demographic form (Annexure 

II). Clinical examinations were performed once the 

necessary medical and dental histories were acquired. 

Patients were divided into two groups, A and B. Group 

A employed a total-etch bonding technique, while group 

B used a self-etch bonding technique (randomization). 

Before the start of cavity preparation, a local anaesthetic 

was administered. After placing the rubber dam, a high-

speed hand (piece with water coolant) was used to 

prepare the teeth using an ISO #15 round diamond bur 

(Shofu. Inc, Kyoto, Japan). In Group A,  37% 

phosphoric acid etchant (3M, ESPE) was applied for 30 

seconds before being rinsed and air-dried (triple syringe) 

after which the bonding agent (Scotchbond 3M, ESPE)  

was applied and light cured. While in Group B, self-etch 

priming adhesive (Adper™ 3M) was applied for 20 

seconds. The tooth was then light-cured for 20 seconds 

to complete the curing process. Composite resin (Filtek 

Supreme, 3M) restorations were layered after each 

adhesive was applied to minimize polymerization 

shrinkage in both groups. After that, a 20-second light 

cure was applied to the composite. Rubber cups were 

used to apply the composite polishing paste to the 

restorations before the flame-shaped diamond burs were 

used to finish the procedure (Prisma gloss composite 

polishing paste, Dentsply). All of the restorations were 

put through a series of tests for sensitivity by a single, 

well-trained examiner who was unaware of which 

groups they were testing. The Endo cold test (Endo 

IceTMColtene) was performed at 24 hours and 2 weeks 
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post restoration to assess sensitivity. The patient's 

responses on a visual analogue scale (VAS) ranging 

from 0 (no sensitivity) to 10 (intolerable sensitivity) 

were used to determine sensitivity levels. 

The data was analyzed using SPSS version 25.0. 

Quantitative variables such as age and sensitivity after 

the treatment (at 24 hours and 2 weeks, respectively) 

were given means and standard deviations. Stratification 

among post-operative sensitivity, age and gender was 

performed between both groups using cross-tabulation. 

The VAS pain difference in post-operative sensitivity 

between the 2 groups was analyzed using an independent 

sample t-test by comparing their means. In this study, a 

p-value of less than 0.05 was judged to be statistically 

significant. All the data was presented in the form of 

tables. 

3. Results 

A total of 66 patients participated in this study out of 

which 17 (25%) were male while 49 (75%) were female. 

In Group A, the Mean and SDs for post-operative 

sensitivity at 24 hours were 2.48 +1.30 VAS. The mean 

and SDs for post-operative at 2 weeks were 2.05 + 1.30 

VAS. In Group B, the mean and SDs for post-operative 

sensitivity at 24 hours were 1.73+1.66 VAS. The mean 

and SDs for post-operative sensitivity at 2 weeks were 

1.25 + 1.18 VAS (Table 1).  

Table 1: Descriptives of the study 

Treatment Group Mean Std. Deviation 

Group A 

(Total Etch Bonding 

Method) n=33 

Age (Years) 33.06 7.124 

Post-Operative Sensitivity at 24 Hours (VAS) 2.48 1.302 

Post-Operative Sensitivity at 2 Weeks (VAS) 2.05 1.30 

Group B 

(Self-Etch Bonding 

Method) n=33 

Age (Years) 29.30 5.034 

Post-Operative Sensitivity at 24 Hours (VAS) 1.73 1.663 

Post-Operative Sensitivity at 2 Weeks (VAS) 1.25 1.18 

Table 2: Stratification of Post Operative Sensitivity between both groups concerning Age (n=66) 

Treatment Group Age 

Groups 

N Me

an 

Std. 

Deviat

ion 

Mean 

Differe

nce 

P Value 

Group A 
(Total Etch 

Bonding 

Method) 

n=33 

Post Operative < 25 6 1.17 1.169 -1.611 0.004 

Sensitivity at 24 Years      

Hours (VAS) > 25 27 2.78 1.155   

 Years      

Post Operative < 25 6 2.33 2.944 0.963 0.464 

Sensitivity at 2 Years      

Weeks (VAS) > 25 27 1.37 1.079   

 Years      

Group B 
(Self-Etch 

Bonding 

Method) 

n=33 

Post Operative < 25 8 2.25 1.832 0.690 0.361 

Sensitivity at 24 Years      

Hours (VAS) > 25 25 1.56 1.609   

 Years      

Post Operative < 25 8 1.75 2.053 0.750 0.275 

Sensitivity at 2 Years      

Weeks (VAS) > 25 25 1.00 1.528   

 Years      
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Table 3: Stratification of Post Operative Sensitivity between both groups concerning Gender (n=66) 

Treatment Group Gender N Mean Std. Deviation 
Mean 

difference 
P Value 

Group A 

(Total Etch 

Bonding 
Method) 

n=33 

Post Operative Male 9 1.56 1.424 1.278 0.010 

Sensitivity at 24 Female 24 2.83 1.090 
  

Hours (VAS)       

Post Operative Male 9 1.56 2.603 0.014 0.982 

Sensitivity at 2 Female 24 1.54 1.021 
  

Weeks (VAS)       

Group B 

(Self-Etch 

Bonding 
Method) 

n=33 

Post Operative Male 8 .88 1.458 1.125 0.096 

Sensitivity at 24 Female 25 2.00 1.658 
  

Hours (VAS)       

Post Operative Male 8 1.25 2.188 0.090 0.897 

Sensitivity at 2 Female 25 1.16 1.519 
  

Weeks (VAS)       

 

Table 4: Comparative means of post-operative sensitivity 

between 2 groups using Independent Sample t-test (n=66) 

At 24 Hours 
 Mean + SD at 24 hr df t  p 

Group A 2.48 + 1.73 64 2.04 0.045 

Group B 1.73 + 1.66 

At 2 Weeks 

4. Discussion 

After 20 years of treating patients, researchers have 

found that roughly 11% of all composite restorations 

suffer from postoperative discomfort after having 

posterior restorations placed.11Microleakage, whether 

from the restorative material, bonding failure, or the 

method itself, has been linked to postoperative 

sensitivity.12 In the current study, all the restorations 

were performed by the same operator to reduce the 

possibility of inter-operator variance in the restorative 

method. Patients frequently experience postoperative 

sensitivity during the first week after the restorative 

surgery, with the prevalence gradually decreasing 

afterwards.12  

When postoperative sensitivity to cold stimulation was 

evaluated 24 hours after the treatment, the current study 

found that the self-etch adhesive had a lower mean pain 

score than the entire etch adhesive in class II composite 

restoration. Comparing the sensitivity of a class II 

restoration placed with a total-etch and a self-etch 

adhesive is one of the rare clinical research projects that 

have been conducted.13, 14   The current investigation 

found that the postoperative sensitivity only differed 

significantly at the 24-hour recall, with differences being 

minor at all other assessments. Körner P  et al found that 

postoperative sensitivity decreased during the study's 3-

year follow-up period, with no significant difference 

between Self etch and Total etch at any time point, which 

is unlike the present study.15 Luz MA et al also noted that 

self-etch treatments caused essentially little 

postoperative sensitivity, but total-etch products caused 

unpredictable and often irreparable sensitivity which is 

comparable to the current study.16 Neither Self etch nor 

Total etch significantly affected postoperative 

sensitivity, according to a meta-analysis by 

Krithikadatta et al.17Opdam et al found that 56% of 

restorations in posterior teeth implanted with the Total 

etch technique were sensitive on loading, and an 

additional 14% of teeth exhibited spontaneous 

postoperative sensitivity at five to seven weeks. In the 

group that received the self-etch, postoperative 

sensitivity was reduced to a significantly lower rate. 

These stats also resemble the stats of the current study.18  

Other studies confirmed the lack of a correlation 

between postoperative sensitivity and tooth 

classification, therefore the findings were consistent 

with those of other researchers. 19-21 The results of this 

study indicate that the self-etch bonding technique may 

lessen patients' sensitivity to cold stimuli 24 hours 

following restoration and especially up to a greater 

 Mean + SD at 2 weeks df t   p 

Group A 2.05 + 1.30 64 2.61 0.011 

Group B 1.25 + 1.18 
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extent at 2 weeks. However, to further evaluate the 

efficacy of the self-etch bonding technology, more 

clinical investigations on the long-term clinical outcome 

of class II restorations placed using self-etch and total-

etch adhesive are required. The limitations of this study 

were its smaller sample size, limited study duration and 

being a single-centered study, its findings cannot be 

generalized to the overall population. Moreover using 

different brands of adhesives might have different results 

on the outcome of the study. 

The limitations of this study were its smaller sample 

size, limited study duration and being a single-centre 

trial, its findings cannot be generalized to the overall 

population of the Khyber Pakhtunkhwa. 

5. Conclusion 

This research showed that the Self Etch Bonding Method 

resulted in decreased postoperative sensitivity 24 hours 

and 2 weeks after surgery. Thus, Self Etch Bonding was 

useful in lowering postoperative sensitivity at both the 

24-hour and 2-week follow-up points after restoration 

placement. So using Self Etch bonding compared to 

Total Etch technique is recommended to use in daily 

practice.  
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