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Abstract

The purpose of this randomized, double-blind, controlled study was to assess the effect of antibiotic premedication on pre

treatment and post opertive pain after endodontic treatment. Forty two patients with symptomatic irreversible pulpitis were

randomized and allocated to experimental and placebo groups where the experimental group received the antibiotic premedication.

Degree of pain was measured by the number of analgesics needed in addition to a four step pain scale before initiation of endodontic
treatment and at time intervals of 6, 12, 24, 48 and 96 hours. We found that no statistical significant difference was detected at
the pretreatment time interval. Statistical significant difference was groups after 24 hours of endodontic treatment where the

experimental group reported less degree of post operative pain than the placebo group. No statistical significance difference detected

at other time intervals. we concluded that antibiotic premedication could be prescribed to lessen the degree of post operative. pain

after endodontic treatment

Keywords: Amoxicillin with Clavulanic Acid Antibiotic; Antibiotics premedicaton; Pre-Treatment pain; Post-Endodontic Pain;

Irreversible Pulpitis; Single visit endodontics

Introduction

Post-operative pain is defined as pain of any degree that occurs
after initiation of RCT. One of the most important challenges during
endodontic treatment is to control pain during and after root canal
treatment. The prevalence of pain after root canal treatment has
been reported to be 3% -58% of patients [1]. The development of
postoperative pain after RCT is usually due to acute inflammatory
response in the peri-radicular tissues. It commences within few
hours or days after endodontic treatment. Patients might consider
postoperative pain as a benchmark against which the clinician’s
skills are measured. It might undermine patients’ confidence in
their dentists or patient satisfaction with the treatment.

Clinical guidelines recommend that the first-line treatment for
teeth with acute irreversible pulpitits and symptomatic apical
periodontitis should be removal of the source of inflammation or
infection by local operative measures. It also recommends that
systemic antibiotics are currently only recommended for situations
where there is evidence of spreading infection (cellulitis, lymph
node involvement, diffuse swelling) or systemic involvement (fever,
malaise). Despite this, there is evidence that dentists continue to
prescribe antibiotics for these conditions. There is concern that this
could contribute to the development of antibiotic-resistant bacterial
colonies both within the individual and within the community as
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a whole [2]. The important role of bacteria has been established
in different studies that concluded that the pathogenesis of pulp
and periapical diseases is directly related to bacteria. In absence
of bacteria there is no inflammatory response and damaged tissues
can heal. The reduction of inflammatory response means directly
reduction of pain [3].

A search of the Pub Med and Cochrane databases for evidence-
based investigations on the effect of antibiotic premedication on
postoperative pain after endodontic treatment revealed a lack of
investigations with a high level of evidence. A published systematic
review in the Cochrane Library 2013, issue 12 “ Antibiotic use for
irreversible pulpitis” stated that there is insufficient evidence to
determine whether antibiotics reduce pain compared to not having
antibiotics. The results of this review confirmed the necessity for
further larger sample and different methodological trials that can
provide additional evidence as to whether antibiotics, prescribed
in the preoperative phase, can affect treatment outcomes for
irreversible pulpitis [4].

Materials and Methods

Forty-two adult patients diagnosed with symptomatic
irreversible pulpitis participated in this study. All patients were
in good health as determined by a written health history and oral
questioning. Subjects were not taking antibiotics nor had they
received them within 30 days before participation in the study.
The study was approved by the Ethics committee, Faculty of Oral
and Dental Medicine, Cairo University, and written consent was

obtained from each patient.

The participants were randomly divided into 2 groups: group
A and group B (n=21).Group A (intervention) received Augmentin
1g (amoxicillin with clavulanic acid) in addition to Brufen 200mg
as an analgesic to be used in case of feeling pain after endodontic
treatment and group B (control) received placebo tablets in addition
to Brufen 200mg to be used as an analgesic in case of feeling pain
after endodontic treatment.

Endodontic treatment procedure

The endodontic treatment was performed in a single visit.
Four step pain scale was given to each patient to rate the level of
preoperative pain. The patient received an envelope containing
either the antibiotic or placebo tablet prescribed to be taken every
12 hours for five days. Patients were rescheduled 24 hours later to
rate the pain level (pretreatment pain).

Endodontic treatment was performed as follows

Patients were anaesthetized using nerve block or infiltration
technique according to the offending tooth. Access cavity was
performed using round bur size 4 and endo-z bur. Tooth was
then isolated using rubber dam. Working length was determined
using K files sizes 10, 15 by the aid of an electronic apex locator
where it was shorter than the radiographic apex by 0.5-1mm. Root
canal treatment was performed using rotary files (Revo-S rotary

system): the speed of the electric motor was adjusted to be 250-
300 rpm and the torque of each file was adjusted according to the
manufacturer instructions. Irrigation was made between each file
using 2.5% sodium hypochlorite (NaOCl) using disposable plastic
syringe and ethylene diamine tetra-acetic acid (EDTA) cream
as lubricant was used. 17% EDTA was used as final irrigation.
Master cone of guttapercha corresponded to the size of file used
and radiograph was taken to ensure the correct working length.
Canals were then dried with paper points and obturated with
guttapercha and ADSEAL resin sealer, then spreader was selected
to provide auxiliary cones using cold lateral compaction technique.
Access cavity was then sealed with temporary filling. Postoperative
radiograph was taken after complete root canal treatment.

Patient was given the four step pain scale to measure the
degree of pain at 6, 12, 24, 48 hours and four days after endodontic
treatment while the prescription of antibiotic or placebo tablets
are continued. Patients received a prescription including Brufen
200mg to be taken on demand in case of feeling pain. Patients were
also instructed to record time and date of each tablet in a schedule
on the paper of the four

step pain scale. Patients were rescheduled four days after
endodontic treatment for delivering the pain scale and referral to
final restoration.

Primary outcome measurement

Outcome Tool Unit Time
24 hrs before
initiation of
Number of endodontic
analgesic tablets . treatment and at
1 taken by the patient Counting | Number specified time
to relief pain. intervals 6, 12, 24,
48 and four days
intervals.
Secondary Outcomes measurement
Outcome Tool Unit Time
Pain intensity
after
administration 24h after starting
of antibiotic Four the medication
2 or placebo step (O - Categorical And before
medication and 3) Pain data initiation of
before initiation scale endodontic
of endodontic treatment.
treatment (Pre-
treatment pain)
Pain intensity Stzou(g | Catecorical | At 61 12h, 24h,
3 after root canal pU g 48h and after
3) Pain data
treatment scale root treatment.

Results

The fourty two patients were divided equally on both the placebo
and experimental groups where each group contained twenty one
patients which were statistically analyzed for the selected outcomes
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to assess effect of group on the selected outcomes, also other data
as effect of age, sex, tooth position and numbers of root canals were
also statistically analyzed.

The effect of amoxicillin with clavulanic acid antibiotic
premedication on number of needed analgesic by the patients

after administration of the antibiotic or the placebo tablets and
before initiation of endodontic treatment (pretreatment pain) was
assessed. The results showed no statistically significant difference
detected between both groups. The results are illustrated in the
following Table 1.

Table 1: Effect of group on prevalence of number of analgesic tablets at pre-treatment time interval.

Interval No. of tablets Group Chi square Df P value
Place bo Experimental All cases
No. % No. % No. %
0 2 9.52 2 9.52 4 9.52
1 8 38.1 5 23.81 13 30.95
2 7 33.33 8 38.1 15 35.71
Preoperative 3 1 176 p 2857 . 667 0.887 5 0.114NS
4 2 9.52 0 0 2 4.76
5 1 4.76 0 0 1 2.38
6 2 9.52 2 9.52 4 9.52
Total 21 100 21 100 42 100

df = Degrees of freedom P = Probability level for the effect of group (Chi square test).

NS= Non significant difference *= Significant defference

The effect of Amoxicillin with clavulanic acid Antibiotic
premedication on number of needed analgesic tablets by the
patients was assessed at the specified time intervals as a reflection
of the degree of pain felt by the patients allocated in both groups.
The results were statistically analyzed and statistically significant
difference was detected at the 24 hrs time interval where the

number of analgesic tablets needed by the experimental groups
was less than that needed by the placebo group where P=0.035.
Other time intervals didn’t show detected statistically significant
difference. The statistical results were illustrated in the following
Table 2.

Table 2: Effect of group on prevalence of number of analgesic tablets at post operative different intervals.

Interval Group Chi square df P
tr;ll(:i(:)tfs Place bo Experimental All cases
No. % No. % No. %
0 10 47.62 14 66.67 24 57.14 3.693 3
after 6h 1 9 42.86 7 33.33 16 38.1
2 1 4.76 0 0 1 2.38 0.297 NS
3 1 4.76 0 0 1 2.38
Total 21 100 21 100 42 100
0 14 66.67 13 61.9 27 64.29 0.114 2
1 6 28.57 7 33.33 13 30.95
2q 1 4.76 1 4.76 2 4.76 0.945 NS
after 12h 3 0 0 0 0 0 0
Total 21 100 21 100 42 100
0 13 61.9 14 66.67 27 64.29 8.637 3
1 2 9.52 5 23.81 7 16.67
2 5 23.81 0 0 5 11.9 0.035*
3 1 4.76 2 9.52 3 7.14
after 24h Total 21 100 21 100 42 100
0 15 71.43 15 71.43 30 71.43 0345 2
1 3 14.29 2 9.52 5 11.9
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2 3 14.29 4 19.05 7 16.67 0.842 NS

3 0 0 0 0 0
after 48h Total 21 100 21 100 42 100

0 18 85.71 19 90.48 37 88.1

1 2 9.52 1 4.76 3 7.14 0.367 2

2 1 4.76 1 4.76 2 4.76 0.832 NS
after 96h 3 0 0 0 0 0 0

Total 21 100 21 100 42 100

df = Degrees of freedom P = Probability level for the effect of group (Chi square test).

NS= Non significant difference *= Significant defference

4 A

66.67

" —%T3y

23.81 23.81

9.52

Placebo

Experimental

Figure 1: Prevalence of number of analgesic tablets in the
two groups after 24hr.

J

The statistically significant prevalence of the number of
analgesic tablets between two groups at 24 hrs time interval was

illustrated in the following histogram. The histogram shows that
percentage of patients who needed two analgesic tablets at the
24 hours time interval was 23.81% in placebo group while in the
Experimental group 0% of patients needed two analgesic tablets
to alleviate post operative pain. The results are illustrated in the
following histogram Figure 1.

The effect of amoxicillin with clavulanic acid antibiotic
premedication on pretreatment pain after administration
of antibiotic and before initiation of endodontic treatment
(Pretreatment pain) was assessed for patients using a four step
pain scale (No pain, Mild, Moderate, Severe). The results showed no
statistically significant difference detected between both groups.

The results are illustrated in the following Table 3.

Table 3: Effect of group on prevalence of pain score at pretreatment time interval.

Interval Group
Chi square df P value
Pain score Place bo Experimental All cases
No. % No. % No. %
No 0 0.00 0 0.00 0 0.00
Diagnostic Mild 0 0.00 0 0.00 0 0.00
0 - 1.000N S
Moderate 0 0.00 0 0.00 0 0.00
Severe 21 100.00 21 100.00 42 100.00
Total 21 100.00 21 100.00 42 100.00
No 0 0.00 0 0.00 0 0.00
Mild 2 9.52 7 33.33 9 21.43
Preoperative NS | Moderate 9 42.86 7 33.33 16 38.1 3.725 2 0.155
Severe 10 47.62 7 33.33 17 40.48
Total 21 100.00 21 100 42 100

df = Degrees of freedom
P = Probability level for the effect of group (Chi square test).
NS = Insignificant p>0.05

The degree of postoperative pain was assessed for patients
using a four step pain scale (No pain, Mild , Moderate, Severe) at
specified different time intervals. The results were statistically

analyzed and showed no statistically significant difference pain
scoring between both groups at any time interval. The results were
illustrated in the following Table 4.
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Table 4: Effect of group on prevalence of pain score at different intervals.

Interval Placebo Group Chi square df P
Pain score Experimental All cases
No. % No. No. %
No 11 52.38 11 52.38 22 52.38
after 6h Mild 5 23.81 7 33.33 12 28.57 3.107 3 0.375 NS
Moderate 3 14.29 3 14.29 6 14.29
Severe 2 9.52 0 2 4.76
Total 21 100.00 21 100.00 42 100.00
No 13 61.9 12 57.14 25 59.52
Mild 3 14.29 6 28.57 9 21.43
after 12h Moderate 4 19.05 3 14.29 7 16.67 2.589 3 0.459 NS
Severe 1 4.76 0 1 2.38
Total 21 100.00 21 100.00 42 100.00
No 12 57.14 16 76.19 28 66.67
Mild 4 19.05 2 9.52 6 14.29
after 24h Moderate 5 23.81 3 14.29 8 19.05 0.415 NS
Severe 0 0.00 0 0.00 0 0.00 1758 2
Total 21 100.00 21 100.00 42 100.00
No 14 66.67 16 76.19 30 71.43
Mild 5 23.81 3 14.29 19.05
after 48h Moderate 2 9.52 2 9.52 4 9.52 0.727 NS
Severe 0 0.00 0 0.00 0 0.00 0.639 2
Total 21 100.00 21 100.00 42 100.00
No 16 76.19 17 80.95 33 78.57
Mild 4 19.05 4 19.05 8 19.05
after 96h Moderate 1 4.76 0 1 2.38 1.417 2 0.492 NS
Severe 0 0.00 0 0.00 0 0.00
Total 21 100.00 21 100.00 42 100.00
df = Degrees of freedom
P = Probability level for the effect of group (Chi square test).
NS = Insignificant p>0.05
Discussion the same chance to be enrolled in any of the study groups [6].This

Alleviating pain is of the upmost importance when treating
dental patients as it is prevalent and has far-reaching implications
for both patients and the clinician. The major cause of pain is
thought to be the release of inflammatory mediators that activates
sensory nociceptors surrounding the tooth. The resultant
stimulation of both central and peripheral mechanisms is referred
to as hypergesia and defined as increase in magnitude of painful
stimuli [5]. Given that the mechanisms involved are occurring at the
periphery, an anti-inflammatory agent should be used to control
pain.

This study was designed as randomized, double blinded clinical
trial on 42 participants with symptomatic irreversible pulpitis. The
three elements of randomization (sequence generation, allocation
concealment and implementation) ensure that all participants have

design is the way to assure balance of the unknown prognostic
factors in the participants between the two groups eliminating
what is known as selection or allocation bias [7].

In this study, the participants were blinded to the premedication
used that reduces the performance bias, also the outcome assessor
was blinded that prevented the detection bias which might affect
the outcomes [7]. The methodological steps of this study was
selected to produce the least postoperative pain to patients in order
to precisely test the effect of the antibiotic prescription on degree of
post operative pain.

Single visit endodonticline of treatment was selected as the final
diagnosis of enrolled patients was acute irreversible pulpitis. There
is no effect on degree of post operative pain when performing root
canal treatment in single visit than multiple visits. Several studies
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concluded than there is no difference on degree or incidence of
postoperative pain in single visit than multiple visits [8,9]. This
in agreement with a systematic review of randomized controlled
trials that concluded that incidence of post operative pain is the
same when performing root canal treatment in single or multiple
visits One-visit endodontic therapy was no more uncomfortable
and as equally successful as multiple-visit therapy, no difference in
the incidence of post treatment complications between single and
multiple appointments [10].

Single visit endodontic treatment was chosen as the most
important advantage is the prevention of root canal contamination
and/or bacterial regrowth that can occur when the treatment is
prolonged over an extended period. Studies on long-term success
also favor single-visit endodontics in non-infected teeth [11]. Also
it was found that one-appointment endodontic postoperative
sequelae and healing did not differ significantly when compared to
two-visit endodontics [12]. Moreover, a single-visit approach might
also prevent the occurrence of pain resulting from reinfection of the
canals as a consequence of bacterial ingress from a leaky temporary
restoration. While, multiple-visit technique involves the placement
ofatemporary seal Recontamination of the root canals or secondary
microbial invasion might be another reason leading to the higher
post-obturation pain in mult Rotary instrumentation technique
was selected for mechanical preparation of root canals owing to
its privilege in producing less incidence of post operative pain than
manual or hybrid techniques [13]. The engine-driven techniques
extruded smaller amounts of debris and irrigants, presumably due
to the rotatory motion, which tended to direct debris toward the
orifice, avoiding its compaction in the root canal [14,15]. Decreased
apical extrusion of debris had strong implications on decreased
incidence of postoperative inflammation and pain.

The rational use of antibiotics is based upon three variables:
a defined indication, the appropriateness of the antibiotic and the
adverse effects associated with the drug. The first factor is the
most contentious because there is a paucity of scientific evidence
to support the use of antibiotics in clinical practice. Antibiotics
are prescribed in endodontic practice for either therapeutic or
prophylactic purposes. The principles underlying the therapeutic
use of antibiotics are fundamentally different from those applied to
chemoprophylaxis [16,17].

The protocol for administration of the antibiotic was based on
previous studies that used amoxicillin as premedication in relation
to pain either pretreatment or post operative pain. Selection of
the 24 hours interval prior to initiation of root canal treatment
was selected in agreement with Nagle et al [18] who performed
a study to determine the effect of penicillin on pain in untreated
teeth diagnosed with irreversible pulpitis without performing root
canal treatment. The study concluded that the administration of
penicillin did not significantly reduce pain, Meanwhile patients
also recorded a pain decrease after the first day of antibiotic
administration followed by nearly similar degree of pain for the

rest of the seven days. The results of that study give a relative
indication that performing root canal treatment is necessary for
total relief of pain in patients with acute irreversible pulpitis so
the regimen for treatment of patients was selected so as to test the
effect of the antibiotic as premedication for 24 hours followed by
root canal treatment to alleviate pain then comparison of degree
of post operative pain between both groups to also test the effect
of the antibiotic.

There has been no statistically significant difference detected
between the experimental and control groups regarding the
incidence of pretreatment pain before initiation of endodontic
treatment. Meanwhile it should be reported that out of 21 patients
allocated in the experimental group 7 patients reported that they
had marked decrease of pain after prescription of the antibiotic.
On the other hand out of 21 patients allocated in the control group
3 patients also reported decrease in degree of pain after initiation
of placebo tablets. This concludes that antibiotic might have had
an effect on degree of pretreatment pain that was insufficient to
be statistically significant and dictates performing further studies
with different methodological steps and/or larger sample.

The results of this study showed statistically significant
difference in number of analgesic tablets consumed by the
patients at the interval of 24 hours after endodontic treatment.
The percentage of patients who needed 2 analgesic tablets in
experimental group was 0% where in the control group the
percentage was 23.81%, which revealed that the experimental
group had less degree of pain than control group. These results
coincided with the recent publication of the randomized controlled
trial of similar methodological steps and outcomes detected by
Alsomadi L and Al Habahbeh R [19] where they concluded that
antibiotic premedication (amoxicillin and clavulanic acid) resulted
inless number of analgesic tablets consumed in experimental group
24, 32, 40, and 48 hours post-treatment with less pain recorded on
pain scale used. This concludes that amoxicillin with clavulanic acid
premedication had an impact on degree of postoperative pain.

On the contrary other studies stated that the rapid increase in
emergence of antibiotic resistant bacteria and the global trend to
refrain the overuse of antibiotics to avoid emergence of antibiotic
resistant strains of bacteria that complicates the treatment of
various bacterial induced diseases. In May 2016 the first case
recorded in United States of a patient with an infection resistant
to a last-resort antibiotic, and expressed grave concern that the
superbug could pose serious danger for routine infections if it
spreads. This arouses the fears of starting the post antibiotic era
where some strains become resistant to all antibiotics. Thus all
global trends are directed towards prohibition of overuse and
useless prescribing of antibiotics [20].

Studies that concluded lack of need of prescription of
antibiotics was basically depending on lack of sufficient evidence
and studies that prove that antibiotics prescription would result in
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lesser degree of postoperative pain or even pain before initiation
of endodontic treatment. Systematic reviews should the need of
further studies and evidence to correlate the use of antibiotics and
endodontic pain.

In both experimental and control groups regarding the
prevalence of post operative pain when compared to tooth position.
In Both groups molars reported higher pain score than anterior
teeth and premolars. This could be attributed to the amount of
functional load and forces on molars in comparison to anteriors
and premolars where the higher the amount of force and functional
load aggravate the degree of pain felt.

The results regarding number of analgesic tablets at different
intervals rather than 24 hours interval showed no statistically
significant difference detected. This is attributed to the resolution
of inflammatory signs and initiation of healing after 24 hours and
directly accompanied with less degree of pain. This means that
the antibiotic premedication had no effect on degree of felt pain in
comparison to placebo tablets after the 24 hours time interval. The
age, gender and number of root canals had also no effect on degree
of pre or post operative pain. No statistically significant difference
was detected between both groups regarding different age groups,
different gender and different number of root canals.

We concluded that Amoxicillin with clavulanic acid antibiotic
premedication could be prescribed to lessen the degree of post
operative pain after endodontic treatment. The era of antibiotics
resistance dictates on medical professionals to only prescribe the
antibiotics when needed. Refraining of prescription of antibiotics
is mandatory when there is no need for the prescription to avoid
resistance and emergence of different strains. Further studies
are needed to assess the effect of other antibiotics on pre and
post operative pain. Also different regimens could be modified to
further correlate the prescription of this antibiotic to pre and post
endodontic pain [20,21].
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