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ABSTRACT
Purpose: To evaluate the influence of the muscle relaxant Baclofen when used as a supplement to antibiotic and non-steroidal
antiinflammatory treatment with the aim of reducing undesirable consequences after third-molar extraction such as trismus,
pain and swelling.
Materials and methods: This prospective clinical study was conducted on 64 patients who reported to the Department of Oral
surgery, Saveetha Dental college, Chennai for the surgical removal of a mandibular impacted molar. These patients were randomly
assigned to receive either Baclofen or the placebo. . The test group received Baclofen 5 mg once a day for the first 2 postoperative
days, in addition to antibiotic and non-steroidal anti-inflammatory medications. Postoperatively, 1 independent investigator
assessed the participant’s postoperative pain by means of a 10 point visual analog scale, swelling and maximal interincisor
distance on the third and the seventh days.
Results: In the test group, 21(65.62%) patients showed improvement of MMO above 8mm. The improvement in MMO was greater
in the test group in comparison to the control group, but this was statistically insignificant. The mean of the VAS score for the test
group on the 7th day was lesser than the VAS score of the placebo group, which showed better pain control and was statistically
significant. Out of the patients who received Baclofen, 4 (12.5%) of them showed presence of swelling on the 7th postoperative day,
whereas 7 (21.9%) patients in the control group presented with swelling. However, this was statistically insignificant.
Conclusion: The results of this trial indicate that the influence of baclofen over pain, swelling and trismus does not rationalise
prescribing additional medication for patients undergoing the surgical removal of a mandibular impacted third molar.
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INTRODUCTION

Teeth that fail to attain a functional position may
be pathological and should be considered for
removal which is common in oral surgical practice
[1]. Surgical removal of impacted lower third
molars is one of the most commonly performed
surgical procedures in oral surgery [2]. Although
it is a minor surgical procedure, it often involves
pain, swelling, and dysfunction during the
postoperative period [3–6]. The factors that
contribute to these conditions are complex but
lead to an inflammatory process initiated by

surgical trauma [7]. It results in varying degrees
of pain, swelling, and trismus [8,9]. Swelling
and trismus usually reach their maximum level
by the 1st or 2nd day postoperatively, begins to
decrease on the 3rd or 4th day, and is usually
resolved towards the end of the first week [10].
Pain reaches its maximum intensity 6-8 hours
following surgery, continues for 2-3 days, and
decreases by the seventh day [11,12].
It is necessary to identify causative factors and
select treatment approaches accordingly to limit
the clinical sequelae after the removal of third
molars, reducing discomfort and increasing
patient’s functional ability in the postoperative
period [13]. Functional impairment and pain are
considered as normal physiologic responses to
operative injury [14]. Presence of any muscle
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spasm can be related to local factors involving
affected muscle groups causing significant
functional disability and pain [15,16]. Clinical
studies have been done investigating methods
to reduce postoperative sequelae such as the
use of medications like analgesics, steroids,
muscle relaxants, vitamins, and antibiotics, ice
application, low dose laser therapy, different
flap techniques, different closure techniques,
drainage, and prp-prf procedures [7,17–24].
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examination of the surgical field to exclude
any inflammatory symptoms such as mucosal
swelling, hyperemia, or exudation was done.
Data regarding the maximum mouth-opening
ability as an index of trismus were obtained from
patients as the maximum interincisal distance
(MID, measured in mm) between the right
upper and right lower central incisor by using a
calibrated scale immediately before surgery.

Postoperative

The muscle relaxants baclofen, dantrolene,
and tizanidine are a heterogeneous group
of medications approved for the treatment
of spasticity [25]. Structurally, baclofen is
related to the centrally occurring inhibitory
neurotransmitter GABA. Clinically, it has
commonly been used for its muscle relaxant
effects in the treatment of spasticity, as well as
for its neuropathic analgesic properties in the
treatment of trigeminal neuralgia pain [26].
Baclofen is a GABA-B receptor agonist with
presynaptic and postsynaptic effects leading to
a decrease in the excitatory neurotransmitter
release as well as in substance P, which is
involved in transmission of nociceptive impulses
[27]. Baclofen is rapidly absorbed after oral
administration and its biotransformation is low
[28]. With a rich case bank established over 3
decades we have been able to publish extensively
in our domain [29–39]. Based on this inspiration
we aim to determine the efficacy of baclofen
in the relaxation of the muscles surrounding
the surgical site after the removal of impacted
mandibular third molars and, thereby, reducing
pain, swelling and trismus.

The postoperative treatment protocol for
all patients included prescription of 500
mg Amoxicillin every 8 hours and 500 mg
paracetamol + 100mg aceclofenac (Zerodol
P) every 12 hours for 3 days. In addition to
the standard medication, the test group (32
patients) received 5 mg Baclofen orally on the
night of the day of surgery and the night of the
first postoperative day. Patients were required
by protocol to return for follow-up on days
3 and 7 after surgery. The main variables of
trismus and pain and the presence of edema
were examined. The maximum mouth-opening
ability was measured at both the postoperative
appointments. Pain intensity was assessed on a
10-point visual analog scale (VAS) with point 0
indicating no pain and 10 indicating unbearable
pain. Swelling was evaluated by measuring the
distance between the angle of mandible to the
tragus. Sutures were removed at the end of the
trial on day 7.

Study set up

Removal of at least 1 lower bony impacted third
molar with a difficulty index of 5 to 7 Pederson.

MATERIALS AND METHODS

This prospective clinical study consisted of 64
patients who reported to the department of
oral and maxillofacial surgery, Saveetha Dental
College and Hospital, Chennai from June 2019 to
March 2020 for the surgical removal of impacted
mandibular third molar.
Preoperative

Factors such as angulation and difficulty index
were assessed using orthopantomograph and
periapical radiograph to ensure the similarity
of the tooth inclinations on the basis of Winter’s
classification [40] with only vertical and
mesioangular positions. Comprehensive clinical

Selection criteria

Inclusion criteria

Healthy patients with non-restorable mandibular
third molar.
History of pain.

Only vertical and mesioangular positions were
included.
Enrolment in the study was limited to patients of
both genders aged 18 to 44 years.
Exclusion criteria

Patients younger than 18 years of age.

Past medical or drug history contraindicating
the use of the study medication (e.g., allergy,
severe health conditions, hypo- or hypertension,
gastrointestinal disease, asthma).
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Pregnancy.

Current signs and symptoms of acute infection
or pain.
Use of antibiotics and/or analgesics within the
48-hour period before surgery.
Study parameters

Age of the patient.

Gender of the patient.

Angulation of the impacted tooth.

Preoperative and postoperative maximal mouth
opening.
Postoperative VAS pain scores.

Preoperative and postoperative swelling.
Procedure

Surgical procedure was performed using local
tissue infiltration and inferior alveolar nerve
block (2% lignocaine with 200000 adrenaline).
Standard Terence Ward’s incision or an envelope
flap was raised in all cases and after reflecting
the buccal flap, a gutter in the distobuccal bone
was created to expose maximum contour of the
tooth. Bone removal was done using a motor
driven surgical bur under constant irrigation
of normal saline. Odontectomy or odontomy
procedure was performed depending on the
path of removal of the impacted tooth [41].
Wound was carefully irrigated, and any bony
spicules were removed, following which flap was
repositioned and sutured using 2-0 silk. During
the postoperative phase, all patients were given
instructions about the wound and possible
complications. All patients were prescribed the
above-mentioned analgesics and antimicrobials
as well as the muscle relaxant Baclofen to the
test group, in the postoperative phase.
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Data analysis

The IBM SPSS (version 23.0) software was
used to tabulate and analyse the collected
data. Nonparametric data was analysed using
descriptive statistics measuring frequency and
percentage. Pearson’s chi square test was used
to assess the association between.
RESULTS AND DISCUSSION

Demographic distribution

Out of the total 64 patients, 27 (42.2%) were
females and 37 (57.8%) were males. Maximum
number of patients belonged to the age group of
20-30 years with a mean of 25.78 ±6.5 years. 32
patients belonged to the test and control group
each. Out of the total, 36 were mesioangular and
the remaining 28 were vertical in angulation
according to Winters classification.
Difficulty in mouth opening

Postoperative MMO between the means of both
groups was 2.47, for postoperative MMO on
the 3rd day was 2.13 and for post-operative
7th day was 1.75. However, these values did
not differ significantly (P<0.05) (Table 1).
Improvement in the MMO for the test group
was calculated using the difference between
preoperative and postoperative MMO on the
7th day. Figure 1 depicts that baclofen shows
greater improvement in MMO in comparison to
the control group. Chi square test was done to
find the association between this improvement
and gender. 15 (46.88%) males and 6 (18.75%)
females showed improvement of MMO above
8mm. Males showed greater improvement in
MMO by the 7th day in comparison to males

Data collection

The data related to the stay parameters were
obtained from among the patients who reported
tothe Department of Oral and Maxillofacial
Surgery, Saveetha Dental College, Chennai from
June 2019 to March 2020. An approval for the
designed study was obtained from the Institutional
Ethical Committee of Saveetha University
(Ethical approval number SDC/SIHEC/2020/
DIASDATA/0619-0320). An informed verbal and
written consent were obtained after explaining
the nature of the procedure and the potential
complications involved.

Figure 1: The above bar graph represents the MMO in the test
and control group preoperatively, on day 3 and day 7. X axis
represents the day of measurement, Y axis represents the MMO. It
can be inferred that the means of the two groups depicted that the
patients receiving baclofen showed great MMO in comparison to
those with placebo.
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(Figure 2). However, this was not statistically
significant (P>0.05).

The VAS values obtained for both treatment
groups decreased significantly over time. At
days 3 and 7, VAS values obtained from patients
treated with Baclofen were slightly lower than
those from patients who received no additional
medication (Figure 3); with a difference of
means in the test and control group being 1.91
on the 3rd day and 2.38 on the 7th day which
was statistically significant (P<0.05) (Table 1).

Swelling

Out of the 32 patients who received Baclofen, 4
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(12.5%) patients showed presence of swelling
on the 7th postoperative day, whereas 7 (21.9%)
patients in the control group presented with
swelling (Figure 4).
A number of investigative studies regarding the
side effects that the patients experience after
the surgical removal of impacted mandibular
third molars have been published, but not many
studies have been done on the influence of a
muscle relaxant on postoperative swelling, pain,
and decreased mouth opening. The purpose of
our study was to obtain evidence regarding the
efficacy of an oral dose of 5 mg of baclofen during
the seven days after the surgical removal of an
impacted mandibular third molar. We intended
that the use of baclofen would supplement
concomitant cryotherapeutic, antibiotic and
non-steroidal anti-inflammatory treatment
and, thus, reduce discomfort and increase the
patient’s functional efficiency.

Oral baclofen is used more frequently than other
antispasmodic agents to treat spasticity [42].
This drug was initially approved by the FDA in
1992 [43]. It has been observed that baclofen
also has analgesic/antinociceptive actions as
Figure 2: The above bar chart represents the association
between gender and the improvement in MMO from baseline to
postoperative 7th day. X axis represents gender of patients, Y axis
represents the number of patients with improvement in MMO.
From this graph, it can be inferred that 15 (46.88%) males and 6
(18.75%) females showed improvement of MMO above 8mm. Males
showed greater improvement in MMO by the 7th day in comparison
to males.Chi square was done to find association between gender
and the improvement in MMO from baseline to postoperative 7th
day and this not statistically significant (P>0.05).
Pain (VAS score)
Figure 4: The above bar graph represents the postoperative
swelling seen in the test and control group on the 7th day. X
axis represents the test group (baclofen) and the control group
(placebo). It can be inferred that 4 patients with baclofen showed
the presence of a swelling whereas 7 patients in the placebo group
showed swelling.
Table 1: This table represents the distribution of variables and
comparative test results of the maximal mouth opening (MMO)
preoperatively and postoperatively on day 3 and 7. The paired
t-test between the test and control group was insignificant for
MMO seen preoperatively and postoperatively on day 3 and 7.
Whereas the paired t-test between the test and control group was
significant for VAS scores on day 3 and 7.
Figure 3: The above bar graph represents the postoperative VAS
score measure on postoperative day 3 and 7. X axis represents
the postoperative day of measurement; Y axis represents the
VAS score. It can be inferred that VAS scores seen on day 3 and 7
were much lesser for patients receiving baclofen in comparison to
patients with placebo.

Baclofen

Placebo

Test value

P

MMO- PREOP

41.72

39.25

1.431

0.163

MMO-3RD DAY

26.41

24.28

1.391

0.174

MMO-7TH DAY

35.66

33.91

0.936

0.357

VAS-3RD DAY

5.09

7

8.43

0

VAS-7TH DAY

2.66

5.03

10.227

0
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well [44]. Baclofen is mainly water soluble
and so does not readily cross the blood-brain
barrier [45]. Baclofen is rapidly absorbed after
oral administration, and up to 80% of an oral
dose is excreted in the urine, with only a limited
hepatic metabolism [46]. Common side effects
are weakness, sedation, and dizziness. At higher
doses, baclofen can cause seizures, ataxia, and
halluci- nations. Abrupt withdrawal should be
avoided because it can precipitate seizures and
hallucinations [26] . Given its structural similarity
to tricyclic anti- depressants as well as potent
anticholinergic properties, caution should be
exercised when considering its use in the elderly
or in patients with heart dis- ease. Likewise,
concomitant use with monoamine oxidase
inhibitors is absolutely contraindicated because
this combination can cause a hyperpyretic crisis
or even death [26]. There were no severe side
effects, probably owing to the low dosage used.
Surgery results in diffuse accumulation of fluid
in the interstitial space that can manifest itself
internally as well as externally [13]. In our study,
the values for swelling were very low and it was
only assessed visually, it was not possible to
clearly define any difference in the development
of edema. When we compared the test group to
control, baclofen did not influence the incidence
of facial swelling that significantly after surgical
removal of lower impacted third molar.

We also administered baclofen to study its
influence on pain. Pain was evaluated on the
basis of a 10-point VAS. However, assessment
of pain using this scale is subjective. Compared
with the control group, the oral administration
of baclofen resulted in improved VAS scores
during the postoperative period, and this was
statistically significant.
Reports on limitation of maximal mouth opening
after surgical removal of lower impacted
third molar vary widely, from 14% to 59%.
[47,48] Trismus is the simplest to measure and
compare, as it can be done objectively [49].It
is important to note that a possible reason for
this demonstrable difference between the test
and control groups in mouth-opening ability on
days 3 and 7 could be because of the fact that
the GABA-agonist baclofen is effective in the
fields of anesthesia and pain management. In
the present study, baclofen could have had only
an antinociceptive effect increasing function
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in such a manner that mouth opening was
improved at postoperatively. It has been pointed
out that the ability of an agent to decrease pain
sensitivity need not increase the patient’s real
mouth opening ability but may instead enhance
the patient’s capability and willingness to open
maximally during measurements [50].
Improvement in the examined parameters
during the first days after surgery has a
fundamental influence on a patient’s quality of
life during that period [51,52]. We found baclofen
to be efficacious in decreasing postoperative
mouth-opening limitation at days 3 and 7 after
surgery, although the clinical implication is
questionable, because there was only a slight
improvement between the two groups. Because
there was no significant difference in reduction
of postoperative MMO and swelling between the
2 treatment groups, we reason that there is no
meaningful benefit from adding baclofen to the
standardized analgesic and anti-inflammatory
medication to control postoperative side effects.
The limitations of our present study included
the need for the patient’s perspective on the
complications. Also, the duration or difficulty
level of the surgery was not taken into
consideration.
CONCLUSION

Reducing muscle spasm after third molar
surgery would be a creditable goal,especially
if the clinical healing were not compromised.
The findings of the present study indicate
that the postoperative use of baclofen did not
provide an adequate difference in the mouth
opening limitation or the swelling between
the study and the control groups, but showed
significant antinociceptive properties implying
that it cannot be recommended as an additional
medication after the surgical removal of a
mandibular impacted molar.
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