ORIGINAL ARTICLE

The Effect of Preoperative Administration of Antihistamine,
Analgesic and Placebo on Postoperative Pain in Teeth with
Symptomatic Apical Periodontitis: A Randomized Controlled Trial
Hakan ARSLAN, Eyüp Candaş GÜNDOĞDU, Meltem SÜMBÜLLÜ

ABSTRACT
Objective: To compare the effect of preoperative administration of an antihistamine, an analgesic, or a placebo on postoperative pain in maxillary molar teeth with symptomatic apical periodontitis.
Design: A randomized, controlled trial.
Methods: Population: A total of 51 patients with moderate-to-severe maxillary molar tooth pain who have
undergone a root canal treatment.
Intervention: Preoperative administration of either an antihistamine or an analgesic.
Control: Versus placebo
Outcomes: Reduction in postoperative pain? The data were analyzed with chi-square, one-way analysis of variance
(ANOVA) and least significant difference (LSD) post-hoc tests.
Results: At days 1 and 3, preoperative administration of the antihistamine and analgesic resulted in lower
pain levels than the placebo. At days 5 and 7, however, while preoperative administration of the antihistamine still resulted in less pain than the placebo, there was no significant difference between the analgesic
and placebo (P>0.05).
Conclusion: Within the limitations of the present study, the preoperative administration of an antihistamine
can be beneficial in reducing the postoperative pain of endodontic treatments.
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INTRODUCTION
Prevention of pain after endodontic treatment is an important issue. Extrusion of microorganisms
or debris during endodontic treatment results in inflammatory response (1-4). A recent systematic review showed that between 3% and 58% of patients were reported to have experienced
endodontic postoperative pain (5). The management of postoperative pain has been the subject
of many research studies, including preoperative explanations and instructions (6), long-acting
anesthesia (7), the glide path (8), occlusal reduction (9, 10), medication using salicylic acid (11),
non-steroid anti-inflammatory drugs (NSAIDs) (12), combination of ibuprofen and acetaminophen
(13), narcotic analgesics (14), a combination of narcotic analgesics with aspirin (15) or acetaminophen (16), and steroidal anti-inflammatory drugs (17, 18).
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Antihistamines have been used in endodontics for a variety of different purposes, including intracanal medicament (19), reducing postoperative pain by local prophylactic Benadryl injections
(20), anesthesia (21), management of sodium hypochlorite accident (22), and itching (23). The first
study of antihistamines in endodontics was conducted by Stewart (19), who prepared an antihistamine-antibiotic compound for root canal medication and found that this compound inhibits the
growth of heavy concentrations of mixed microorganisms in vitro.
Since the vasodilator action was demonstrated in 1918 (24), histamine has been widely researched
in medicine. Histamine facilitates migration of cells to inflammatory sites, stimulates lymphocyte
activity, modulates aspects of eosinophil, neutrophil, and mast cell behavior (25). The effect of
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histamine is mediated by the H1, H2, H3, and H4 receptors.
Among these, H1-receptor plays a major role in potentiation
of proinflammatory immune cell activity (25). In the present
study, pheniramine hydrogen maleate-an H1 receptor antagonist-was administered. H1 receptor antagonist antihistamines reduce inflammation by inhibiting NF-κB production
(25) and also play a role in central pain processing (26).

broken files, over-instrumentation, and over- or incomplete
filling.

Pain perception is a highly subjective and variable experience modulated by multiple physical and psychological factors, and pain reporting is influenced by factors other than
the experimental procedure (27). Activation of nociceptive
sensory nerve ﬁbers may also be related to concentrations of
inﬂammatory mediators like histamine (28). Also, histamine,
an inﬂammatory mediator, is capable of sensitizing and activating nociceptive sensory nerve ﬁbres (29). Oliveira et al.
(30) demonstrated that pre-treatment with antihistamines
decreased postoperative nociception in mice. However, there
is no study related to the effect of preoperative oral administration of antihistamine on postoperative pain. Thus, the purpose of this study was to evaluate the effect of preoperative
administration of antihistamine on postoperative pain in molar teeth with symptomatic apical periodontitis as compared
to that of an analgesic and a placebo. The null hypothesis was
that there would be no difference among the groups in postoperative pain.

A total of 51 patients were divided into three groups (n=17)
according to the type of preoperative drug administrated, as
follows: antihistamine (22.7 mg pheniramine hydrogen maleate [Avil; Sandoz, Kocaeli, Turkey]), analgesic (600 mg ibuprofen [Brufen; Abott, Istanbul, Turkey]), and placebo (capsule
filled with sugar). The administration of drugs and root canal
treatment were performed by two different researchers. The
drugs were placed into capsules of the same size and color.
One researcher knew the allocation and the drug type in the
capsules, but the operator and the patient did not know which
drug type was administered.

MATERIALS AND METHODS
Study Design: A parallel group, randomized, controlled trial
with three arms.
The study was conducted in the Department of Endodontics,
Erzurum Atatürk University School of Dentistry, Turkey, between April 01, 2015 and November 14, 2015 (approximately
7 months).
The Research Ethics Board of Erzurum Atatürk University, approved the study protocol (03-2015). The inclusion criteria
were healthy patients, aged ≥18, with a maxillary molar tooth
with symptomatic apical periodontitis. Following Cohen’s
Pathways of the Pulp, symptomatic apical periodontitis was
determined on the basis of the clinical symptoms severe preoperative pain (VAS>60) and severe percussion pain (VAS >
60). The exclusion criteria were the following: patients under
18 years old; the presence of any systemic disease or allergic
reactions; patients who had used any type of analgesic or antibiotic medication within three days; patients whose affected
tooth had had root canal treatment, sinus tracts, or showed
local gum swelling; patients with severe periodontal disease,
periodontal pockets more than 3 mm in the affected tooth, or
a periapical radiolucency more than 3 cm diameter. Also excluded were patients whose affected tooth and related work
had any of the following issues: curved roots, excessively long
or short root length, problems in determining working length,

The patients were randomly divided into three groups using
a web program. The patient number and group number were
recorded. Informed consent was obtained from each patient
and the possible discomforts and risks were fully explained.

Fifteen minutes after drug administration, all patients received
1 cartridge of anesthetic with 4% articaine with 1:100 000 epinephrine (UltracaineDS® forte; Aventis, Istanbul, Turkey). All
procedures were completed under rubber-dam isolation.
Root Canal Preparation
Root canal preparation was performed after electronic determination of working length with a Propex Pixi (Dentsply
Maillefer, Ballaigues, Switzerland). Reciproc instruments were
used to complete the root canal preparation according to the
manufacturer’s instructions, using new instruments for each
patient.
A size 10 K-file was used to maintain apical patency, 2 mL 1%
NaOCl was used between pecking in-out motions, and a final
rinse was performed using 5 mL of 1% NaOCl for 1 min and 5
mL of 5% EDTA for 1 min to remove the smear layer. After final irrigation, the root canals were dried with absorbent paper
points and then filled using matched single cones and 2 seal
sealer (2 seal; VDW, Munich, Germany). The pulp chamber was
filled with a flowable composite resin, and a nanohybrid composite resin was inserted into the cavity using an incremental
technique and cured for 20 minute using a LED light-curing
unit (Valo Cordless; Ultradent, South Jordan, UT, USA) with an
output of 1000 mW/cm2.
If patients experienced pain, they were advised to take 600 mg
ibuprofen (Brufen; Abott, Istanbul, Turkey). Patients recorded
their pain experience on a customized form, which they also
used to record any analgesic intake. Also recorded were age;
gender; tooth number; pulp vitality; periapical lesion; preoperative pain on the VAS; preoperative and postoperative percussion pain levels on the VAS (10 cm); pain level on the 1st, 3rd,
5th, and 7th days; palpation sensitivity; swelling and sinus tract
postoperatively; and unscheduled appointment.
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Enrollment

Assessed for eligibility (n=2154)

Excluded (n=2103)
• Not meeting inclusion criteria

Randomized (n=51)

Allocation

Placebo
Received allocated
intervention (n=17)

Analgesic
Received allocated
intervention (n=17)

Antihistamine
Received allocated
intervention (n=17)

Follow-Up

Lost to follow (n=2)
Didn’t give feedback
after seven days (n=2)

Lost to follow (n=4)
Didn’t give feedback
after seven days (n=4)

Lost to follow-up (n=0)

Analysis

Analysed (n=15)

Analysed (n=13)

Analysed (n=17)

Statistical Analysis
A linear regression analysis was used to determine the variable (group, age, gender, tooth number, preoperative pain,
preoperative percussion, preoperative palpation, pulp status,
or radiological situation) that best correlated with postoperative pain at day 1. Data were analyzed using the chi-square
test for demographic data, pulp and periapical status, one way
ANOVA and LSD post-hoc tests for pain levels (P=0.05).
RESULTS
A summary of the study can be seen in the Consort diagram.
There were no significant differences among the groups in
terms of demographic data (Table 1) or pulp and periapical
status (Table 2) (P>0.05). Similarly, there were no significant
differences among the groups in terms of preoperative pain
levels (P=0.429) and percussion pain levels (P=0.558). No patient referred for an unscheduled appointment.
A total of 11 patients needed analgesics postoperatively: seven of these were in the placebo group, two in the analgesic
group, and two in the antihistamine group. The regression
analysis shows that most significant correlation with postoperative pain at day 1 was group variable (P=0.031).

Figure 1 shows the postoperative pain levels by group. According to the LSD post-hoc test, at days 1 and 3, the preoperative administration of antihistamine and analgesic groups
recorded lower pain levels than did the placebo group. At
days 5 and 7, the preoperative administration of antihistamine
group recorded less pain than did the placebo, but there was
no significant difference between the analgesic and placebo
administration groups (P>0.05) (Table 3).
DISCUSSION
Although preoperative administration of analgesics has been
found to be effective in reducing postoperative pain (31, 32),
there has been no study related to the effect of the preoperative oral administration of antihistamines on postoperative
pain. Thus, the purpose of this study was to evaluate the effect
of preoperative administration of antihistamine on postoperative pain in molar teeth with symptomatic apical periodontitis as compared to that of analgesic and placebo.
The null hypothesis was that there would be no difference
among the antihistamine, analgesic, and placebo groups in
terms of postoperative pain. However, the preoperative ad-
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TABLE 1. Demographic data (One way ANOVA or chi-square were
used to analyze the data)
		

Placebo

Analgesic

Age		

31.87±7,35

30.69±9,02

Antihistamine P value
28.12±5.99

0.351

Gender				
Female

7

7

7

Male

8

6

10

0.789

Tooth Number				
Tooth 16

6

5

4

Tooth 17

4

3

3

Tooth 18

0

0

0

Tooth 26

2

4

3

Tooth 27

3

1

7

Tooth 28

0

0

0

0.448

ministration of both antihistamine and analgesic resulted in
lower pain levels than did that of a placebo at days 1 and 3.
Thus, the null hypothesis was rejected.
Wells et al. (33) found that there were decreases in postoperative pain levels with the preoperative use of ibuprofen, a
finding in harmony with ours. Since there have not been any
studies on the effect of preoperative administration of antihistamine on postoperative pain, a direct comparison here
between present and previous findings here is not possible.
The decreased pain levels in the antihistamine group can be
explained by the ability of antihistamine to eliminate effects
mediated by histamine resulting in sensitization and activation of nociceptive sensory nerve ﬁbers (29).
Nevins et al. (20) locally injected antihistamine preoperatively
and compared this to local anesthetics in reducing postoperative endodontic pain. According to the results, there were no
significant differences between the two (antihistamine and
anesthetic) groups. This finding is inconsistent with the results
of the present study. The difference between the results might
be due to the different administration types (local and systemic).
An interesting finding in the present study was that while the
preoperative administration of antihistamine resulted in less
pain than that of a placebo at days 1 through 7, there was no
significant difference between analgesic and placebo administration at days 5 and 7 (P>0.05). These findings suggest that
the preoperative administration of antihistamine is beneficial
in reducing postoperative pain for 1 week.
An interesting paper by Oliveira et al. (30) aimed to investigate
the involvement of mast cells in a model of postoperative pain
in mice. Plantar surgery produced immense mast cell degranulation, and a pre-treatment with antihistamines decreased
postoperative nociception in mice. The findings of the present study are harmonious with those of the Oliveira et al. (30)
study.

TABLE 2. Pulp and periapical status of teeth and postoperative
palpation, swelling, and sinus tract according to the groups. Pulp
vitality was confirmed according to the presence of bleeding in
pulp chamber. Periapical status was scored according to Ørstavik
et al. Score 1: normal, Score 2: small changes in bone structure,
Score 3: changes in bone structure with some mineral loss, Score 4:
periodontitis with well-defined radiolucent area, and Score 5: severe
periodontitis with exacerbating features (chi-square were used to
analyze the data).
		

Placebo

Analgesic

Antihistamine P value

Pulp Status				
Vital

14

13

16

Non-vital

1

0

1

0.650

Periapical Status				
Score 1

14

12

16

Score 2

1

1

1

Score 3

0

0

0

Score 4

0

0

0

Score 5

0.981

0

0

0

Presence of
Preoperative
Palpation

0

1

0

0.284

Presence of
Preoperative
Swelling

0

0

0

NA

Presence of
Preoperative
Sinus tract

0

0

0

NA

Postoperative
Palpation

0

0

0

NA

Postoperative
Swelling

0

0

0

NA

Postoperative
Sinus tract

0

0

0

NA

Patients requiring endodontic treatment were evaluated for the
present study. A total of 51 patients met the inclusion and exclusion criteria and were treated for approximately 7 months.
Healthy patients undergoing endodontic treatment for symptomatic apical periodontitis were included in this clinical study.
Only maxillary molar teeth without anatomical/technical difficulties, periodontal severe disease, or periapical radiolucency
more than 3 cm diameter were included in the study.
The present study was a small 3-armed trial of an antihistamine, an analgesic, and a placebo in healthy adults with symptomatic apical periodontitis. One of the strengths of small
studies is that they need only a short time for completion (approximately 7 months for this study). In the present study, the
patients were randomly divided into groups using a web site.
According to the “Levels of Evidence” classification, randomized clinical trials provide the best evidence. The randomization procedure can be viewed as one of the strengths of the
present study (31).
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TABLE 3. Pain levels±standard deviations according to the groups. One way ANOVA test was performed to analyze if there is a statistical
significant differences among the groups. LSD post hoc test was performed for pairwise comparison.
Placebo

Analgesic

Antihistamine

P value

Observed power

Preoperative percussion

78.40±10.86

74.92±16.74

80.59±14.59

0.558

--

Preoperative pain

86.40±11.64

81.08±13.56

85.29±8.52

0.429

--

Postoperative 1 day pain

72.60±23.17

43.46±25.33

50.24±27.02

0.009

0.806

Postoperative 3 day pain

41.27±34.82

20.38±22.09

17.94±20.25

0.037

0.632

Postoperative 5 day pain

24.67±31.66

15.54±19.64

5.88±12.81

0.074

0.518

Postoperative 7 day pain

15.60±23.52

8.85±16.49

1.71±5.33

0.071

0.525

Groups
Placebo
Analgesic
Antihistaminic

100

Mean VAS Score

80
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Figure 1. Change in pain levels according to day. There were no significant
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