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Introduction: The purpose of this study was to evaluate the effect of occlusal reduction on post-operative pain.

Methods: Fifty-two patients diagnosed with symptomatic irreversible pulpitis and apical periodontitis in maxillary and mandibular 
molars were included in this study. The root canals were instrumented and obturated in a single-visit root canal treatment. The pa-
tients were randomly divided into 2 groups of 26 each. In Group A, the occlusal surface was reduced, whereas in Group B, the occlusal 
surface was not modified (no occlusal reduction). Each patient was asked to record his/her postoperative pain on a numerical rating 
scale (NRS) pre-operatively and at 6, 12, 24, 48-hrs post-operatively. 

Results: Showed similarity between the two groups regarding demographic data and pre-operative pain, as for Pain intensity, there 
was observable decrease at 6, 12, 24, till it disappeared at 48-hrs with no significant difference between both groups (P > 0.05). 

Conclusions: Intact occlusal surface and reduced occlusal surface showed more or less similar effect on the post-operative pain in 
patients with symptomatic irreversible pulpitis and apical periodontitis performed in a single-visit.

Introduction
Pain is an unpleasant sensory and emotional experience associ-

ated with actual or potential tissue damage. It is the primary rea-
son that dental patients seek endodontic therapy [1]. Post-opera-
tive pain after nonsurgical root canal treatment has been reported 
to range from approximately 3% to more than 50% [2]. Several fac-
tors have been attributed for post-operative pain such as; chemical 
factors including the extrusion of intra-canal medications, or ir-
rigants [3], mechanical factors, including over instrumentation or 
extrusion of root-filling materials [4], or microbial injuries to the 
peri-apical tissues that result in acute inflammation [5].

Different methods have been used for managing post-operative 
pain and discomfort following root canal procedures, such as pre-

operative analgesics, corticosteroid prescription, administration of 
long-acting anesthesia, and occlusal reduction [6], as reported that 
occlusal adjustment decreases the mechanical stimulation of sensi-
tized nociceptors [7].

The value of occlusal reduction in preventing pain after end-
odontic instrumentation has been a source of controversy [6]. It 
was hypothesized that there may be certain pre-operative condi-
tions that indicate the need of occlusal reduction in endodontically 
treated patients, such as the presence of irreversible pulpitis, pres-
ence of pre-operative pain, percussion sensitivity, peri-radicular 
radiolucency, swelling and history of bruxism [8], which creates a 
dilemma for dentists regarding whether they should reduce occlu-
sal contacts to prevent pain after root canal treatment or not [7].
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Several studies had evaluated the effect of occlusal reduction 
on post-operative pain and discomfort after root canal treatment 
in multiple-visits, while few evaluated the effect of occlusal reduc-
tion on post-operative pain after a single-visit root canal treatment 
which has not been sufficiently studied in literature, and within 
the scope of the present systematic search, to date, limited clinical 
trials in literature have been done to evaluate the effect of occlu-
sal reduction on post-operative pain after a single-visit root canal 
treatment in patients with irreversible pulpitis and symptomatic 
apical periodontitis. The null hypothesis was that there is no signif-
icant difference in the post-operative pain between intact occlusal 
surface and reduced occlusal surface after a single-visit root canal 
treatment

Effect of Occlusal Reduction on Post-Operative Pain in Patients with Irreversible Pulpitis and Symptomatic Apical Periodontitis Treated in a 
Single-Visit: A Randomized Clinical Trial

Trial design and sample size calculation

The trial design was a blinded, controlled, parallel grouped pro-
spective randomized clinical trial and registered on www.clinical-
trials.gov with the identifier: NCT03189771. The trial was done fol-
lowing the guidelines in the declaration of Helsinki and approved 
by the Research Ethics Committee, Faculty of Dentistry, Cairo Uni-
versity with identifier: NCT03189771. All patients were asked to 
sign a printed informed consent to participate in the study after the 
explanation of the treatment procedures.

The primary outcome used for this power analysis was the ef-
fect of occlusal reduction on post- operative pain. Based upon the 
results obtained from Arslan., et al. [9], the effect size (d) was 11.6, 
using alpha (α) level of 0.05 (5%) and Beta (β) level of 0.20 (20%) 
i.e. power = 80%; the minimum estimated sample size was a total 
of 48 subjects (24 subjects per group). To compensate for a drop-
out rate of 10%, the number was increased to a total of 52 subjects 
( 26 subjects per group). Sample size calculation was performed 
using G*Power Version 3.1.9.2.

Subjects and Methods

Participants selection

Outpatients of the clinic of Endodontics, Faculty of Dentistry, 
Cairo University, Egypt, were diagnosed and checked for the eli-
gibility criteria through careful medical history, dental history, 
clinical examination, in addition to proper intra-oral radiographic 
assessment. 

Patients enrolled in the study diagnosed clinically and confirmed 
by pulp sensitivity tests as maxillary and mandibular molars with 
symptomatic irreversible pulpitis and apical periodontitis, show-

ing normal peri-apical radiographic appearance or slight widening 
in the periodontal membrane space. Only patients between 20 and 
50 years old were included in this study. Exclusion criteria were: 
Patients who had received antibiotic or analgesic treatment dur-
ing the last 12 hours or who had any systemic disease, teeth with 
mobility, pocket depth greater than 5mm, teeth having no occlusal 
contacts, or teeth with periapical swelling or sinus tract.

Randomization

The random sequence was done using block randomization by 
(www.random.org) by a colleague and the random sequence table 
was kept with him. After eligibility assessment, the operator called 
the colleague for eligibility checking and to know the group assign-
ment for the patients. Fifty-two outpatients from the clinic of End-
odontics at the Faculty of Dentistry, Cairo University, Egypt were 
recruited to participate in the study, and were randomly assigned 
into two equal groups (n = 26).

Blinding

Participants, outcome assessor and data analyst were blinded 
in this trial. The operator couldn’t be blinded due to the nature of 
the study as the occlusal reduction done after finishing root canal 
treatment. 

Clinical procedures

Patients were asked to mark his/her level of pain on the pre-
operative Numerical Rating Scale (NRS) in the pain diary. Topical 
anesthesia was applied at the site of injection, then each patient 
was anaesthetized by inferior alveolar nerve block for mandibular 
molars or buccal infiltration for maxillary molars using a side load-
ing aspirating syringe and 27-guage long needle (C-K ject, 27 gauge 
Long Disposable Dental Needles. Ultra Sharp, Tri-Bevel Point, Col-
or-Coded Plastic Hub, Korea) with 1.8 ml of 2% Mepivicaine HCl 
with 1:100,000 epinephrine local anesthetic solution (Carpule 
Mepecaine-L, Alexandria Company for Pharmaceuticals and Chemi-
cal Industries, Egypt).

Ten to fifteen minutes post-injection, the patient was asked 
if there was lip numbness as a subjective sign of IANB success, if 
not, the patient was given second anesthetic carpule. Once the lip 
numbness occurred, access cavity was done and teeth were isolat-
ed with a rubber dam.

Working length was determined using an electronic apex lo-
cator (Root ZX II, J.Morita USA, Irvine, C.A), which was confirmed 

Interventions 
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with an intraoral peri-apical radiograph to 0.5 - 1 mm shorter than 
the radiographic apex. Root canals were mechanically prepared by 
crown down technique using Revo-S nickel titanium rotary instru-
ments (Revo-S, MICRO-MEGA, France) at speed of 300 rpm and 
torque of 1.8 N.cm. Buccal canals in maxillary molars and mesial 
canals in mandibular molars were prepared till size AS30 (size 30 
/taper 0.06), while the palatal canal in maxillary molars and the 
distal single canal in the mandibular molars were prepared till size 
AS 40 (size 40/ taper 0.06). 

During instrumentation, the root canals were irrigated with 5 
ml of 2.6% NaOCl by using a 30-gauge side-vented needle (Navi 
Tip, Ultradent South Jordan, UT, USA), placed within 2 mm from 
the working length between each successive instruments. After 
completion of the instrumentation, radiograph was taken to ensure 
proper master cone length, then the root canals were obturated by 
Revo-S Gutta-Percha points (Revo-S guta percha, MICRO-MEGA, 
France) by modified single cone technique using ADSEAL (ADSEAL, 
META BIOMDED CO., LTD, Korea.) and then the access cavity was 
sealed with Cavit (Cavit temoporary filling 3M ESPE, Germany.).

In Group A, all the occlusal contacts on the functional and non-
functional cusps as well as on the marginal ridges were reduced 
using a diamond stone mounted in a high-speed hand-piece with 
copious coolant, then absence of any contact was checked by using 
the articulating paper, while in Group B, all the occlusal contacts on 
the functional and non-functional cusps as well as on the marginal 
ridges were left intact without any reduction, then Patients were 
asked to complete a NRS pain score at 6, 12, 24, and 48-hrs post-
operatively. 

Statistical analysis

Numerical data was described as mean and standard deviation 
or median and range. Categorical data will be described as num-
bers and percentages. Data was checked for normality using Kol-
mogrov-Smirnov test and Shapiro-Wilk test. Comparisons between 
the two groups was done using the Student’s t-test for normally 
distributed numeric variables, while Mann- Whitney test was used 
to compare between two groups for non-normally distributed nu-
meric values. 

Qualitative data including gender, age, arch distribution, tooth 
type, number of roots and number of canals were compared be-
tween the groups using the chi-square test. The significance level 
was set at P ≤ 0.05. Statistical analysis was performed with IBM 
(IBM Corporation, NY, USA) SPSS (SPSS, Inc., an IBM Company) Sta-
tistics Version 21 for Windows.

Figure 1: CONSORT 2010 flow diagram.

Results
The subject flow in this trial was illustrated in a COSORT flow 

diagram (Figure 1 and Table 1).

Group A 
(n=26)

Group B 
(n=26) p- value

Age (Years)
Median 35 30.5
Range 20-50 21-45 0.488
Gender
Male [n(%)] 7 (26.9%) 10 (38.5%) 0.375
Female [n(%)] 19 (73.1%) 16 (61.5%)
Arch type distribution
Maxillary [n(%)] 10 (38.5%) 10 (38.5%) 1.000
Mandibular [n%)] 16 (61.5%) 16 (61.5%)
Tooth type distribution
1st molar [n(%)] 16 (61.5%) 16 (61.5%) 1.000
2nd molar [n(%)] 10 (38.5%) 10 (38.5%)
Number of roots distribution
2 roots [n(%)] 13 (50.0%) 13 (50.0%)
3 roots [n(%)] 13 (50.0%) 13 (50.0%) 1.000
Number of canals distribution
2 canals [n(%)] 3 (11.5%) 0 (0%)
3 canals [n(%)] 13 (50.0%) 16 (61.5%) 0.191
4 canals [n(%)] 10 (38.5%) 10 (38.5%)
Pre-operative Pain
Moderate 2 (7.7%) 7 (26.9%)
Severe 24 (92.3%) 19 (73.1%) 0.067
None 3 (11.5%) 2 (7.7%)

Table 1
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There was no statistically significant difference between the 
two groups concerning age, gender, arch type, tooth type, number 
of roots distribution, and number of canals.

The Mann-Whitney U test showed that there was no statistically 
significant difference between the pain intensity in the two groups 
at 6, 12, 24, and 48-hrs post-operatively as shown in (Figure 2 and 
Table 2).

Figure 2

Group A Group B
Me-
dian Min Max Median Min Max p – 

Value
Pre-
operative 
pain

8 6 10 7 6 10 0.259

At 6-hrs 4 0 6 4.5 0 8 0.157
At 12-hrs 3 0 5 2.5 0 6 0.970
At 24-hrs 1 0 4 1 0 6 0.279
At 48-hrs 0 0 3 0 0 4 0.922

Table 2

Results of wilcoxon signed rank test for comparison between 
different points of NRS scores for Group A 

•	 There was a decrease in NRS scores at 6, 12, 24, and 48-
hrs post-operatively compared to the pre-operative NRS 
scores; the decrease was statistically significant. (p < 
0.0001). 

•	 There was a decrease in NRS scores at 12, 24, 48-hrs 
post-operatively compared to 6-hrs NRS scores, the de-
crease was statistically significant. (p < 0.0001). 

•	 There was a decrease in NRS scores at 24, 48-hrs post-opera-
tively compared to 12-hrs NRS scores, the decrease was statis-
tically significant. (p < 0.0001). 

•	 There was a decrease in NRS scores at 48-hrs post-operatively 
compared to 24-hrs NRS scores, the decrease was statistically 
significant. (p < 0.0001). 

Results of Wilcoxon signed rank test for comparison between 
different points of NRS scores for Group B

•	 There was a decrease in NRS scores at 6, 12, 24, and 48-hrs 
post-operatively compared to pre-operative NRS score; 
the decrease was statistically significant (p < 0.0001). 

•	 There was a decrease in NRS scores at 12, 24, 48-hrs post-
operatively compared to 6-hrs NRS scores, the decrease 
was statistically significant. (p < 0.0001). 

•	 There was a decrease in NRS scores at 24, 48-hrs post-
operatively compared to 12-hrs NRS scores, the decrease 
was statistically significant. (p < 0.0001). 

•	 There was a decrease in NRS scores at 48-hrs post-oper-
atively compared to 24-hrs NRS scores, the decrease was 
statistically significant. (p < 0.0001). 

Discussion

One of the most important aspects of endodontic practice is to 
control pain during and after root canal treatment [8]. Several stud-
ies have been performed to assess pain prevalence after root canal 
treatment. [10-11] The present study was designed as a double-
blind, parallel design, randomized clinical trial (RCT), which is a 
prospective, experimental study using primary data generated in 
the clinical environment. Individuals, similar at the beginning, are 
randomly allocated to two treatment groups and the outcome of 
the groups were compared after sufficient follow-up time. It is one 
of the strongest evidence of the clinical efficacy of preventive and 
therapeutic procedures in the clinical setting, which provide an un-
biased estimate of the treatment effect. 

Teeth with irreversible pulpitis and symptomatic apical peri-
odontitis were selected to be included in the present study as post-
operative pain occur frequently, even if the treatment is performed 
properly [12] and this was according to Parirokh., et al. (2013) [6], 
Asghar., et al. (2014) [13], Raza., et al. (2016) [14], Zeidan (2016) 
[15].
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Maxillary and mandibular molars were selected according to 
Rosenberg., et al. (1998) [16] and Parirokh., et al. [2013] [6]. As 
it was found that molar teeth were significantly more susceptible 
to post-obturation pain [5,17,18]. It may be hypothesized that the 
complex root canal morphology of molar teeth, especially in the 
apical part and the higher number of root canals are more difficult 
to completely debride and usually associated with more post- ob-
turation complications [19].

In this study, root canal treatment was completed in a single-
visit as Creech., et al. [1984] [20], Arslan., et al. [2017] [9], Wong., 
et al. [2015] [21] and Patil., et al. [2016] [22] concluded that there 
is no significant difference in the post- operative pain after done 
in single or multiple-visit root canal tratment. Single-visit root ca-
nal treatment has become a common practice and offers several 
advantages over multiple-visit, including reducing the need of ad-
ditional anesthesia, the gingival trauma from rubber dam, and the 
risk of inter-appointment leakage through the temporary restora-
tions [23-25]. Moreover, single-visit root canal therapy is less time 
consuming, more economically and, as a consequence, more appro-
priate to the needs of busy patients [26].

A numerical rating scale (NRS) was used for measuring post-
operative pain intensity, and this was in accordance with Nekoofar., 
et al. [27] due to it’s simplicity, with a limited number of choices (0 
to 10), sound methodologic, easy to administrate, more sensitive 
than the visual rating scale (VRS) and less complicated than the 
visual analogue scale [28].

Zeidan [2016], [15] Parirokh., et al. [6] Arslan., et al. [2016], 
[9] and Raza., et al. [14] showed no effect of the patients’ age, gen-
der, and tooth type on the post-operative pain, while Zaman., et al. 
[2016], [29] Asghar., et al. [2014] [13] reported that age, gender, 
and tooth type are factors that influence the post- operative pain, 
thus as the result of the present study, showed a similar distribu-
tion of age, gender, arch type, tooth type, number of roots, number 
of canals and the pre-operative pain in both groups, then these fac-
tors were considered to be homogenous in both groups. 

The primary outcome in this study was the post-operative pain 
at 6, 12, 24, 48-hrs, where Ali., et al. [2012] [30] reported that post-
operative was more frequent in the first 24-hrs of the observation 
period after root canal treatment then quickly decreased, and that 
the overall incidence of post-operative pain decreased drastically 
after 48-hrs. 

The occlusal reduction group and no-occlusal reduction group 
showed an observable drop in pain levels compared to the pre-
operative pain until disappeared, this was in accordance to Ali., et 
al. [2012] [30] who reported that the incidence of post-operative 
pain after root canal treatment decreased drastically after 48-hrs 
and Zeidan [2016] [15] who reported that pain levels started to 
decrease immediatly after root canal treatment till 48-hrs post- op-
eratively, while the results was in contrast with Raza., et al [2016] 
[14] who reported that pain levels decreased after 24-hrs drasti-
cally in both groups. 

Results showed no difference between the occlusal reduction 
group and the non-occlusal reduction group, in the post-operative 
pain, which was in agreement with Creech., et al. [1984], [20] Jos-
tes, Holland [1984], [31] Parirokh., et al. [2013], [6] Asghar., et al. 
[2014], [13] Arslan., et al. [2015], [9] Zeidan [2016], [15] and Raza., 
et al. [2016], [14] while the results was in contrast with Rosenberg., 
et al [1998], [16] Sheikh., et al. [2015], [7] and Zaman., et al. [2016] 
[29] who reported that occlusal reduction has a significant effect on 
reducing post-operative pain, this variability in the results may be 
attributed to the difference in the inclusion criteria, methodology 
or the clinical procedures performed. 

In conclusion, results of this study showed that occlusal reduc-
tion has no effect in reducing post-operative pain in patients with 
irreversible pulpitis and symptomatic apical periodontitis after sin-
gle-visit root canal treatment compared to non-occlusal reduction.
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