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ABSTRACT

Amoxicillin is the commonly prescribed antimicrobial for prevention of post-operative complications
following surgical extraction of mandibular third molar. However recently, the use of macrolide
antibiotics had been encouraged in dentistry. The aim of this study was to compare the efficacy
of Amoxicillin and Azithromycin in preventing post-operative sequelae following third molar
surgery. An open- labeled randomized controlled study was carried out in Department of Oral
and Maxillofacial surgery, college of Dental Sciences and Hospital, Nepal Medical College (CODSH-
NMC), Attarkhel, Kathmandu, Nepal from May 2018 to June 2019. One hundred and twenty patients
undergoing surgical extraction of impacted mandibular third molar were randomized by lottery
method into two groups: Group A received Amoxicillin and Group B received Azithromycin. Both the
groups were assessed postoperatively on 1st, 3rd and 7th days for post-operative complications- pain,
swelling, trismus and pus discharge. The present study revealed no significant differences between
the efficacy of Amoxicillin and Azithromycin in preventing postoperative sequelae following surgical
extraction of impacted third molar. Amoxicillin and Azithromycin were therefore found to be equally
effective. Thus, Azithromycin can be used as an alternative drug to Amoxicillin in case of resistance
and intolerance to Amoxicillin.
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INTRODUCTION

Surgical extraction of impacted mandibular
third molar is one of the most commonly
performed procedures in oral and maxillofacial
surgery.’ The procedure is classified as “clean-
contaminated” group of surgeries.* Pain, trismus,
swelling and infection are the common significant
post-operative complications associated to it.}2°
These complications affect the patients quality
of life in the first few days postoperatively.*
Their incidence have been documented to range
from 2.3% to 88.9% for pain, 5.7% to 14.3% for
trismus and 1.3% to 12.0% for swelling.5” Also,
risk of infection has been reported to range from
1-12.6%.%° Antimicrobials are usually prescribed
to minimize these complications. Amoxicillin is
one of the most commonly and widely prescribed
antimicrobial for this purpose.?

However in the last decade, the use of macrolide
antibiotics has been encouraged in dentistry.
The therapeutic benefits of Azithromycin in the
management of odontogenic infections have been
investigated by a number of workers.'*!? The
therapeutic advantages of this antimicrobial are:
improved tissue distribution and low incidence
of adverse effects. Also, because it has a long
half-life and good tissue penetration it only
needs to be taken once daily for three days.** This
improves the patient’s compliance as well. Hence,
this study was conducted to compare the efficacy
of Amoxicillin and Azithromycin in minimizing
post-operative sequelae following surgical
extraction of impacted mandibular third molars.

MATERIALS AND METHODS

This open-label randomized controlled trial
was conducted in Department of Oral and
Macxillofacial Surgery, College of Dental Sciences
and Hospital Nepal Medical College (CODSH-NMC)
and Department of Pharmacology, Nepal Medical
College Teaching Hospital from May 2018 to June
2019 after prior approval from Institutional
Ethical Commuittee.

One hundred and twenty patients aged 18-
60 years undergoing surgical extraction of
impacted mandibular third molar who met the
inclusion criteria were included in the study.
A written informed consent was obtained
from each patient after explaining the nature
and outcome of the procedure with possible
consequences and complications. Patients with
history of allergy and intolerance to Amoxicillin
or Azithromycin, pre-existing periodontal disease
and pathologies associated to impacted third
molars, immunocompromised patients, pregnant
females, smokers and patients on antimicrobials

two weeks prior to the study were excluded from
the study.

Patients were randomly divided into two groups
of 60 patients in each using lottery method of
randomization. A total of 120 pieces of paper
corresponding to each member of sample
population were taken; on half of these papers
(60) Amoxicillin were written and on the other
half (60) Azithromycin were written in order to
create two sample groups: Group A and Group B.
These pieces of paper were then folded and mixed
thoroughly into a box. The researcher picked the
folded pieces of paper randomly from the box
and the patients were prescribed with the drug
accordingly. Thus, cases were randomized into
two groups: Group A patients were prescribed
with post-operative dose of 500 mg Amoxicillin
three times a day for five days and Group B
patients were prescribed with postoperative dose
of 500 mg Azithromycin once a day for three days.
Both the treatment groups were also prescribed
with analgesics in the form of Ibuprofen 400mg
two times a day for three days.

All the extraction procedures were performed
under local anesthesia (2% lignocaine with
adrenaline ratio of 1: 2,00,000) under aseptic
condition by the same Oral and Maxillofacial
surgeon with identical standard technique.
Then proper postextraction instructions and
medications were explained to the patient.

Both the groups were assessed preoperatively
and postoperatively on 1%, 3¢ and 7 days for four
different variables namely facial swelling, degree
of mouth opening, pain and pus discharge. These
variables were assessed as follows:

1. Facial swelling was assessed as present or
absent.

2. Degree of mouth opening was assessed by
measuring the distance between the incisal
edges of upper and lower incisors at the max-
imum mouth opening in millimeters using
caliper.

3. Pain was assessed by using a four point
verbal rating scale where 0= no pain, 1= mild
pain, 2 = moderate pain and 3= severe pain.

4. Pusdischarge was considered as a sign of
infection. It was assessed and categorized as
present or absent.

Variables were assessed by the same surgeon who
performed the extraction procedures and data
were recorded in a preformed evaluation sheet.
The recorded data was compiled, processed and
analyzed by SPSS version 16.0 for windows.
Comparison of swelling and pus discharge
between the study groups were analyzed using
chi-square test. Shapiro-Wilk test was used to test
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the normality of data distribution. Mann-Whitney
U test was used to compare median interincisal
distance and pain between the groups. P value
less than 0.05 was considered as statistically
significant.

RESULTS

Out of 120 patients, 54.2% (65/120) were female
and 45.8% (55/120) were male. In Group A, 51.7%
were female and 48.3% were male while in the
Group B, 56.7% were female and 43.3% were
male.

The mean age of the total patients was 30.40 =+
9.25 years (range 18-58years). In group A, the
mean age was 30.38 + 9.34 years (range 20-56
years) while in the group B; it was 30.40 + 9.26
years (range 18- 58 years).

The most commonly occurring pattern ofimpacted
mandibular third molar based on Winter s
classification**according to angulation was found
to be mesioangular (33.3% in group A and 40%
in group B) in both groups. This was followed by
horizontal (26.7% in group A and 33.3% in group
B), vertical (20% in group A and 16.7% in group
B) and distoangular (20% in group A and 10% in
group B) type of impactions.

Table 1: Comparison of median inter-incisal distance (mm) between the study groups, Mann-

Whitney U test
Assessment time Group Median + QD Minimum Maximum P value
Pre-o A 35+1.5 20 40 0.35
p B 35+1 28 38 '
A 32+1.5 15 36
POD, 0.21
B 33+ 21 36
A 34 + 18 37
POD, 0.05
B 34 + 21 45
A 34 + 23 43
POD, 0.05
B 35+0.5 26 45
90 6
80
70 //& ’
g 60 & 4
‘E 50 // \\ Group A g / \ Group A
2 J \ —— g 7 N ——
& 30 // \\ Group B : 2 Group B
20 //// \\‘\ —— L / \ —a—
10 \.
0 Pré POD1 PODB\\Pgﬂ 0 Preop PO.Dl PO.DB POD7
Group A 0 76.7 11.7 0 Group A 0 5 1.7 0
Group B 0 83.3 13.3 1.7 Group B 0 0 0 0

Fig 1: Comparison of swelling between the study
groups

Fig 2: Comparison of pus discharge between the
study groups

Table 2: Comparison of pain assessmnent between the study groups, Mann-whitney U test

Assessment time Group No pain Mild pain Moderate pain Severe pain P value
A 5 16 27 12

POD, 0.51
B 0 26 13 21
A 16 29 10 5

POD, 0.62
B 21 22 14 3
A 30 27 0

POD, 0.03
B 45 7 0
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The mouth opening was found to be slightly more
in Group B patients compared to Group A patients
on post-operative day 1 (POD,) and post-operative
day 7 (POD,. However, median interincisal
distance in Group B patients was significantly
more than Group A patients at post-operative day
3 (POD,) and POD, (Table 1, p= 0.05). The severity
of pain as shown in Table 2 showed no signigicant
differences between the study group on POD, and
POD,. However, on POD., pain score of Group B
patients was found to be significantly lower as
compared to Group A patients (Table 2, p= 0.03).

No significant difference was observed between
the two groups while assessing pus discharge
(Fig. 1, x2 value-POD,= 0.79, POD.,= 0.31, POD,
>0.05) and swelling (Fig. 2, x2 value - POD,= 0.361,
POD,=0.783, POD.= 0.315)

DISCUSSION

Common significant post-operative complications
associated with the extractive surgery requiring
bone removal are pain, trismus, swelling and
infection.**’Indentistry,Amoxicillinisthecommon
drug used for the treatment and prevention
of infections. However, the development of
resistance to this drug has become common.
Therefore, the search for a good alternative
to Amoxicillin is necessary. Very few studies
are present which have compared Amoxicillin
with other antimicrobials in dentistry.’>” The
present study is aimed to compare the efficacy of
Azithromycin to Amoxicillin in healthy subjects
undergoing surgical extraction of impacted
mandibular third molars.

In this study, higher incidence of mandibular
third molar impaction was found in females
(54.2%) which is corroborated by studies done
by Upadhyaya et al'® and Khanal et al.'® This can
be attributed to differences in growth pattern
between males and females. Females have less
incremental and a shortened duration for growth
of mandible compared to males.? Moreover,
by the time 3" molars begin to erupt, growth
in females is already ceased. All these factors
presumably lead to hindrances in tooth eruption.

In the present study, mesioangular was found to
be the most common pattern of mandibular third
molar impaction in terms of angulation followed
by horizontal, vertical and distoangular. Several
authors have mentioned similar observation.!19

Pus discharge was found statistically insignificant
between the two study groups. Data from this
study showed the incidence of infection at 5% in
POD, and 1.7% in POD, for Amoxicillin group and
nil for Azithromycin group. Iglesias et al> and
Sissalliet al**have also showed similar findings.1516

Study on the infection rates with Azithromycin
has shown to be as low as 0%.'” These all point
out that prophylactic antimicrobial agents indeed
decrease the infection rate.

Swelling is also a common complication following
surgical trauma caused by inflammation and
edema. It reaches the maximum level on the
second or third post operative day and completely
resolves by the seventh day.!! In the present
study too, maximum amount of swelling was
observed in POD, and gradually normalized by
POD, in both the study groups. Also no significant
difference was observed between them in terms
of postoperative swelling. Several authors have
made similar observation.!%15

One of the hallmark of bacterial infection is local
pain. Also pain following third molar surgery
is believed to be associated with the process of
inflammation. This in turn depends on various
factors such as age of the patient, amount of
bone removal, difficulty of extraction, surgeon’s
experience, pre-existing infection, duration and
technique of extraction.>*2* The general pattern
of post-operative pain, regardless of antimicrobial
use in the present study had shown that the pain
was severely maximum on POD, which decreased
on POD, and became nil at POD,. Pain score on
POD, was lower in patients of Azithromycin
group compared to Amoxicillin group which was
statistically significant. Also patients with no pain
were more in Azithromycin group. The healing
of pain in the present study, however, cannot
be attributed solely to the use of antimicrobials
because of the use of Ibuprofen, which is an
analgesic drug. Being a non-analgesic drug,
antimicrobials might have a role in controlling
pain by controlling the bacterial infection and
swelling. Hence, antimicrobials might have
indirect addictive effect with analgesics in
controlling pain.

Oral function postoperatively indirectly expresses
the intensity of certain local complications
such as pain, swelling or trismus. A majority of
patients declare that the most severe limitation
following third molar extraction involves
mastication.?* Intraoperative direct trauma to
the temporomandibular joint or postoperative
inflammation of masticatory muscles can cause
reduced mouth opening. This is secondary to pain
and swelling. In this study, an appreciable mouth
opening was observed in patients who received
Azithromycin compared to those who received
Amoxicillin. This was statistically significant
on POD, and POD,. Azithromycin in addition of
being an antimicrobial is also known to have
well-documented anti-inflammatory properties.?
The macrolides have long been associated
with anti-inflammatory benefits in patients
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with inflammatory disorders.? This shows that
Azithromycin appears to have a biphasic effect,
where it enhances the immune system’s response
to bacteria initially and once the bacteria
have been eradicated, thereby eliminating the
inflammatory response as quickly as possible.
This explains the quicker response in healing
of pain and swelling in the patients receiving
Azithromycin.

The present study found both Amoxicillin
and Azithromycin to be equally effective in
minimizing postoperative sequelae following
surgical extraction of impacted mandibular
third molar. Thus, Azithromycin can be used
as an alternative drug to Amoxicillin in case
of resistance and intolerance to Amoxicillin.

Moreover, it has several merits with high tissue
distribution, anti-inflammatory action, sustained
serum concentrations,longhalf-life, lowincidence
of adverse effects and better patient compliance
due to shorter regimen.
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