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Objectives The current study aimed to assess the impact of factors such as age, 
gender, and the tooth type on postoperative endodontic pain in necrotic teeth with 
symptomatic periapical periodontitis and radiolucency dressed randomly with either 
calcium hydroxide or propolis paste.
Materials and Methods The standard chemomechanical root canal preparation of 
80 teeth was performed by the primary investigator. The intracanal medicaments 
were inserted by the secondary operator. Patients self-recorded their postoperative 
endodontic pain intensity with the help of visual analog scale at 4, 12, 24 (day 2),  
48 (day 3), and 72 (day 4) hours. During analysis, patients (68/80) were grouped 
according to gender, age, and the tooth type.
Statistical Analysis Mann–Whitney’s U test was applied for mean pain score com-
parison between genders and between tooth type. Kruskal–Wallis’ test was applied for 
mean pain score comparison between the age groups.
Results No significant difference (p > 0.05) in pain scores was found between the 
age groups and between the tooth types. Males had significantly higher pain scores as 
compared with females at days 2 (p = 0.035), 3 (p = 0.023), and 4 (p = 0.020).
Conclusion The results suggested that there was no impact of age and tooth types 
on postoperative endodontic pain.
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Introduction
The most persuasive factor for a patient to visit a den-
tal health care professional is the existence of odontal-
gia. Accordingly, the pain after a dental therapy results in 
demotivation of the patient. Unfortunately, mild to severe 
pain following a tooth-preserving therapy such as root 
canal treatment is reported to be experienced by 40% of 
the patients.1 The severe postoperative endodontic pain is 
extremely distressing for both the patient and the dentist. 
Such acute exacerbation of pain with or without swelling is 
called “flare-up.” Owing to the contrasting definitions and 
criteria used for the identification of flare-up, a wide vari-
ation in its incidence has been observed in the literature. 
Generally, the flare-up incidence is shown to vary from 1.5 
to 12.3%.2-5

Postendodontic pain is a complex, multifactorial phenom-
enon. The factors involved can be categorized as: (1) predis-
posing or host-related factors, such as patient’s age, gender, 
tooth type, host’s immunity, psychological factors, and local 
tissue changes2,4; (2) the iatrogenic factors, such as overin-
strumentation and chemical or obturating material extru-
sion6; and (3) the microbial factors.7 The iatrogenic errors 
can be avoided by a careful root canal preparation tech-
nique. However, in most cases, the postoperative endodontic 
pain occurs when the infected debris of the necrosed tooth 
gets extruded into the periapical area.7 Few studies have 
shown a positive correlation between the severity of post-
operative endodontic pain and higher age, and the female 
gender,2,6 whereas other studies have found no correlation 
between these variables.4 Therefore, the impact of host-re-
lated factors on postoperative endodontic pain is disputed.

Several strategies are suggested to manage or prevent 
postinstrumentation pain. These include the implementation 
of crown-down root canal preparation technique along with 
copious irrigation8; meticulous sterile methods used during 
all intracanal procedures7; usage of anti-inflammatory sys-
temic medications9; and insertion of intracanal medica-
ments.3,10,11 The interappointment intracanal medicaments 
are suggested for disinfection of the infected root canal sys-
tem in multivisit endodontic treatment. Calcium hydroxide 
(Ca(OH)2) is considered as a universal intracanal medicament 
for this purpose.11,12 Additionally, it is hypothesized to exert 
pain-preventing effect indirectly through its antimicrobial 
and tissue modifying properties.13

The naturally available materials have become a center 
of attention to the scientific community recently. These 
materials are perceived as having eminent antimicrobial 
effectiveness and biocompatibility.14,15 One of these materi-
als is propolis. It is a resinous natural byproduct, obtained 
from various components of the plants by the honey bees 
(Apis mellifera L.). The honey bees melds it with the sali-
vary enzymes and deposits it into the beehive.15,16 Propolis 
has shown to exert strong antimicrobial and anti-inflam-
matory effects.17-19 In vivo experiments have found propolis 
to be a better antimicrobial and biocompatible product as 
compared with Ca(OH)2 when used as an intracanal irri-
gant and a direct pulp capping material.20,21 Moreover, it 

was found to have equal effectivensss as Ca(OH)2 for pos-
tendodontic pain prevention when utilized as an intraca-
nal medicament.22 The mechanism of anti-inflammatory 
action of propolis can be ascribed to inhibition of lipopoly-
saccharide-induced secretion of inflammatory cytokines 
and chemokines.23

The present study utilized the data24 of the previously 
published clinical trial, which showed equal effectiveness of 
Ca(OH)2 and propolis paste in preventing the postoperative 
pain.22 The aim of the current study was to evaluate the effect 
of variables such as age, gender, and tooth type on postop-
erative endodontic pain in necrotic teeth with symptomatic 
periapical periodontitis and visible periapical radiolucency 
dressed with either Ca(OH)2 or propolis.

Materials and Methods
The current study was a simple comparative study. The 
protocol was approved by Institutional Review Board, Dow 
University of Health Sciences (DUHS; ref no: IRB-847/DUHS/
Approval/2017/52). The study protocol was published at 
www.ClinicalTrials.gov (study identifier: NCT03723980) 
and www.isrctn.com (study ID: ISRCTN66816132). The 
study was conducted in Department of Operative dentistry/
Endodontics, DUHS. Only those patients were included in 
the experiment, who agreed to participate and signed the 
consent form. The sample size of our previous study,22 from 
which the raw data were utilized was calculated (with 90% 
power of the test and 95% confidence interval) with the help 
of PASS v11 software (Microsoft, Redmond, Washington, 
United States) as 52. The sample size was increased to 80 to 
compensate for expected drop-out. Nonprobability purpo-
sive sampling was used to include the patients into the study 
with the help of following criteria: patients aged 20 to 40 
years having single-rooted teeth with pulpal necrosis and 
symptomatic apical periodontitis with visible radiographic 
disturbance of periapical lamina dura. The exclusion criteria 
were based on the following: patients who had taken oral 
medications preoperatively which could have influenced 
pain perception; pain related to other teeth; teeth with open 
apex; teeth with extremely curved or sclerosed canals, dilac-
erated roots, external and internal root resorption; teeth 
with occlusal interferences; patients with American Society 
of Anesthesiologists III or above conditions; patients who 
could not understand the English or Urdu language; and 
patients with allergy to bee pollen or honey products. Patient 
allocation to the intracanal medicament groups in the orig-
inal study was done using randomized sequence generated 
online (www.random.org).22

Cold spray and electric pulp tests were used to assess the 
pulp sensibility.25 The pulpal status of the affected teeth was 
diagnosed to be necrotic when no response was observed 
after tooth sensibility tests were performed. Periapical 
diagnosis was made on the basis of “endodontic terms glos
sary.”26 The healthy teeth, contralaterally, were utilized as a 
control for these tests. The eligible teeth were anesthetized 
using either local infiltration technique or inferior alveolar 
nerve block, depending on the type of teeth being treated. The 
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standard root canal preparation procedure was implemented 
using Rotary NiTi file system.22 The principal investigator was 
responsible for all of the above-mentioned procedures.

The patients were randomly allocated with the help of 
the randomized sequence to either Ca(OH)2 group (control 
group; group I) or propolis group (experimental group; 
group II).22 The secondary operator inserted the intracanal 
medicaments (with the help of lentulospirals) and tempo-
rary restoration. Before dismissal, the patients were given the 
visual analog scale (VAS) to self-record their postoperative 
endodontic pain intensity at 4, 12, 24 hours (day 2), 48 hours 
(day 3), and 72 hours (day 4) (time frame = 4 days). VAS con-
sisted of serial number of the patients, pain scores ranging 
from 0 (no pain) to 100 (worst pain) on a 100-mm line, the 
time intervals, and the instructions to fill the VAS. The VAS 
scores were further divided into four parts depending on the 
type of oral analgesics consumed.3,22 The patients were asked 
to rate their postoperative pain intensity scores with the help 
of the following criteria: (1) from 0 to 24, when no or only 
mild pain was experienced, and no analgesic was consumed; 
(2) from 25 to 49, when moderate pain was experienced, 
and over-the-counter (OTC) analgesics such as paracetamol 
or ibuprofen were consumed for pain relief; (3) from 50 to 
74, when severe pain was experienced, OTC analgesics were 
ineffective and codeine containing analgesic was consumed 
for pain relief; and (4) from 75 to 100, when extreme pain 
was experienced and no medication was effective in reducing 
the pain. The patients were called back after 4 days. Upon 
their return, the VAS scores were collected by the principal 
investigator and forwarded to an independent person for the 
data analysis. The data analysis was done with the help of 
Statistical Package for the Social Sciences (SPSS) version 24.0 
(IBM Corp., Armonk, New York, United States). For meaning-
ful analysis, the teeth included were distributed into two 
groups: maxillary single-rooted teeth (MaxSRT) group and 

mandibular single-rooted teeth (ManSRT) group. For the ease 
of analysis, age of the patients was divided into four groups: 
20 to 24; 25 to 29; 30 to 34; and 35 to 40 years. For compar-
ison of mean pain scores between the genders and between 
the tooth groups, Mann–Whitney’s U test was employed. For 
mean pain scores comparison between different age groups, 
Kruskal–Wallis’ test was used. Significance level was consid-
ered as <0.05. Additionally, the descriptive statistics were 
used to report percentages and numbers.

Results
Both the intracanal medicament groups were homogenous 
in terms of distribution of baseline characteristics.3,22 Twelve 
patients did not return after 4 days (drop-out rate = 15%) 
and no communication could be established with them. 
Hence, the outcome of our study was based on 68 patients. 
The analysis of mean pain score comparison between males 
(n = 25) and females (n = 43) showed no significant differ-
ence at 4 hours (p = 0.41) and 12 hours (p = 0.94) (►Table 1). 
However, on days 2 (p = 0.035), 3 (0.023), and 4 (0.020), 
males were observed to have significantly higher postoper-
ative pain scores as compared to females. Altogether, ≥ 76% 
of males and ≥ 83.7% of females were found to have postop-
erative pain score intensity in a range from 0 to 24 (no or 
mild postoperative pain score category) at all time intervals. 
Furthermore, ≤ 24% of the males and ≤ 11.6% of the females 
were found to have postoperative pain score intensity in a 
range from 25 to 49 (moderate pain score category) at all 
time intervals. Only three (6.9%) females at 4 hours and two 
(4.6%) females at 12 hours had pain score intensity in a range 
from 50 to 74 (severe pain category).

The analysis of mean pain score comparison between the 
age groups revealed insignificant difference at all time points 
(p > 0.05) (►Table 2). Only one patient belonging to age group 

Table 1  Mean pain score (at 100 mm VAS) comparison between males and females

Time interval Males (mean ± SD) (n = 25) Females (mean ± SD) (n = 43) p-Value

4 h 9.8 ± 11.9 10.4 ± 16.9 0.6 (0.41)

12 h 11.6 ± 14.5 8.8 ± 15.2 2.8 (0.94)

Day 2 7.8 ± 11 2.3 ± 5.8 5.5 (0.035a)

Day 3 5.8 ± 8.9 1.40 ± 4 4.4 (0.023a)

Day 4 5 ± 2.9 0.70 ± 2.1 4.3 (0.020a)

Abbreviations: SD, standard deviation; VAS, visual analog scale.
aSignificant at 0.05.

Table 2  Mean pain score (at 100 mm VAS) difference between different age groups

Time interval 20–24 (mean ± SD) 
(n = 6)

25–29 (mean ± SD) 
(n = 10)

30–34 (mean ± SD) 
(n = 17)

35–40 (mean ± SD) 
(n = 35)

p-Value

4 h 7.1 ± 9.1 14.5 ± 15.1 14.6 ± 21.2 7.4 ± 12.1 0.15

12 h 8.3 ± 14.3 12.9 ± 17.9 13.6 ± 16.3 7.4 ± 13.5 0.36

Day 2 0 10.6 ± 13.1 3.7 ± 6.9 3.6 ± 7.7 0.13

Day 3 1.5 ± 3.6 4 ± 9.6 1.5 ± 4.2 3.7 ± 6.9 0.55

Day 4 0 2.1 ± 6.2 0.3 ± 1.2 3.7 ± 7.6 0.17

Abbtreviations: SD, standard deviation; VAS, visual analog scale.
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20 to 24 years (n = 6) had moderate postoperative pain inten-
sity (pain score range = 25–49) at 12 hours. All other patients 
aged 20 to 24 years were found to have no or only mild post-
operative pain intensity (pain score range = 0–24) at all time 
intervals. In age group 25 to 29 years (n = 10), ≥ 70% of the 
patients had postoperative pain score intensity from 0 to 24, 
whereas ≤ 30% of the patients were found to have postoper-
ative pain intensity from 25 to 49. Interestingly, no patients 
in this age group experienced severe or worst postoperative 
pain (pain score > 49). In the age group 30 to 34 years (n = 17), 
≥ 76% of the patients were observed to have postoperative 
pain scores in no or only mild postoperative endodontic pain 
category at all time intervals. Although at 4 hours, 12 hours, 
and day 2, 11.6, 17.6, and 5.8% of the patients in this group 
were found to have postoperative pain scores in moderate 
pain category. Moreover, 11.6 and 5.8% of the patients in this 
age group had severe pain at 4 and 12 hours. In the age group 
35 to 40 years (n = 35), ≥ 85.7% of the patients had postop-
erative pain scores in no or only mild postoperative pain cat-
egory at all time intervals, whereas ≤ 11% of the patients in 
this age group experienced moderate postoperative pain and 
only one patient at 4 and 12 hours experienced severe pain.

The analyzed MaxSRT (n = 43/68; 63.2%) consisted of 
maxillary central incisors (4; 9.3%), lateral incisors (7; 16.2%), 
canines (14; 32.5%), and second premolar (18; 41.8%). The 
analyzed ManSRT (n = 25/68; 36.7%) consisted of mandib-
ular lateral incisors (3; 12%), canines (2; 8%), first premo-
lars (6; 24%), and second premolars (14; 56%). The analysis 
showed insignificant difference in postoperative mean pain 
scores between mandibular and maxillary teeth groups (p > 
0.05) at all time intervals (►Table 3). Altogether, > 81% of all 
MaxSRT and ≥ 76% of all ManSRT were found to have post-
operative pain scores ranging from 0 to 24 at all time inter-
vals. At 4 hours, 9.3% of all MaxSRT and 12% of all ManSRT 
were observed to have postoperative pain scores in moderate 
pain category. At 12 hours, 18.6% of all MaxSRT and 12% of all 
ManSRT had moderate postoperative pain. On day 2, 9.3% and 
on days 3 and 4, 4.7% of all MaxSRT had moderate postopera-
tive pain. Similarly, on day 2, 8% of all ManSRT had moderate 
postoperative pain and none on days 3 and 4. Interestingly, 
12 and 8% of all ManSRT had severe postoperative pain at 
4 hours and 12 hours as compared to none of MaxSRT at any 
time interval. The severe postoperative endodontic pain was 
related to mandibular second premolars (14.3% of all man-
dibular second premolars) at 4 and 12 hours and one man-
dibular canine at 4 hours.

Discussion
There is a high disparity in the reported incidence of post-
operative endodontic pain in the literature. This variation 
can be attributed to various factors such as the difference 
in methods of pain assessment,2-4,27 difference in the inclu-
sion criteria,28 quality and methodology of treatment pro-
vided,29,30 the presence or absence of the microbiological7 
or iatrogenic6 factors, and the difference in host-related fac-
tors.2,4 In our previous study, insignificant difference in post-
operative endodontic pain was found between the patients 
in propolis and Ca(OH)2 medicament groups.25 We conducted 
the current study to know the effect of different variables 
such as age, gender, and tooth type on occurrence and inten-
sity of postoperative endodontic pain using the raw data24 of 
our previous study.

The rationale for selection of specific inclusion criteria is 
described in our previous study.22 Specific age range (20–40)  
was selected to limit the difference of pain perception 
according to age.31 In the current study, initially at 4 and  
12 hours, no difference in postoperative endodontic pain was 
observed between males and females. However, at days 2 to 4, 
males experienced significantly higher pain as compared to 
females. This finding contradicted the literature.6,32 There was 
a constant and slow reduction in postoperative pain in males 
as opposed to females, who experienced dramatic decrease 
in postoperative pain at day 2. Consequently, a significant 
difference in mean pain scores between males and females 
were observed from day 2. The reason for the rapid decline 
in pain scores in female group is not clear. Interestingly, none 
of the male patients experienced severe pain (pain score =  
50–74) as opposed to three females at 4 hours and two 
females at day 2. Although these numbers were low, this can 
be attributed to the variation in physiological reaction to pain 
or by decreased reporting of pain intensity by males due to 
their stature in the society as a sign of pain endurance.33

The results of current study suggested that there was 
no difference in postoperative endodontic pain intensity 
between the different age groups. This finding was in accor-
dance with the previous studies which proposed that age 
had no influence on postoperative endodontic pain.34,35 Only 
five patients between the age 30 and 40 years experienced 
severe postoperative pain within 12 hours. However, their 
numbers were low and not meaningful. Similarly, the anal-
ysis showed no difference in pain scores between MaxSRT 
and ManSRT groups. These results were found to concord 

Table 3  Mean pain score (at 100 mm VAS) difference between maxillary and mandibular teeth

Time interval Maxillary teeth (mean ± SD)  
(n = 43)

Mandibular teeth (mean ± SD)  
(n = 25)

p-Value

4 h 7.6 ± 11.3 14.7 ± 19.8 0.078

12 h 9 ± 14.3 11.4 ± 16.2 0.50

Day 2 4.4 ± 8.6 4.2 ± 8.5 0.8

Day 3 3.6 ± 7.4 2 ± 4.8 0.6

Day 4 2.6 ± 7.1 1.8 ± 3.9 0.4

Abbreviations: SD, standard deviation; VAS, visual analog scale.
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with the previous study which suggested that the postop-
erative endodontic pain was unrelated to the type of tooth.2 
Further analysis revealed that none of the MaxSRT suffered 
from severe postoperative pain. Comparatively, few mandib-
ular canines and mandibular second premolars suffered from 
severe postoperative pain. Although their numbers were low, 
it could be attributed to the complexity of root canal system 
in ManSRT.36,37

One limitation of this study was the unequal and insuffi-
cient number of cases in the tested groups, which might have 
impacted the outcome of the study. The reason for unequal 
distribution of patients between the groups in this study 
was that only the raw data of our previously published study 
was utilized and no further amendment was incorporated. 
The method of distribution of patients in our previous study 
was primarily based on two medicament groups regardless 
of age, gender, and tooth type.22 Therefore, this study can be 
considered as a pilot study. Future studies are encouraged 
to be carried out with equal distribution of the patients into 
the gender, age, and tooth type groups along with subgroups 
based on the type of the intracanal medicaments.

Conclusion
Within the limitations of the study, it can be concluded that 
the majority of the patients irrespective of the age, gen-
der, and tooth type experienced no or only mild postoper-
ative endodontic pain. Moreover, insignificant difference in 
postoperative pain scores was observed between the age 
groups and between the tooth groups. Interestingly, males 
had higher pain scores as compared to females at days 2 to 
4. These results suggest that the age (20–40 years) and the 
tooth type (maxillary or mandibular) had no influence on the 
incidence of postoperative endodontic pain in necrotic teeth 
dressed with the intracanal medicaments.
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