BBRC

Bioscience Biotechnology
Biosc.Biotech.Res.Comm. Special Issue Vol 13 No (7) 2020 Pp-154-159 Research Communications

Evaluation of Role of Centrally Acting Skeletal Muscle
Relaxants During Tooth Preparation Procedure. An
INVIVO Study

Harsh Kasabwala' and Dhanraj .M. Ganapathy?

'Department of Prosthodontics Saveetha Dental College and Hospitals Saveetha
Institute of Medical And Technical Sciences Saveetha University, Chennai, India
2Department of prosthodontics Saveetha Dental College and Hospitals Saveetha
Institute Of Medical And Technical Sciences Saveetha University, Chennai, India

Skeletal muscle relaxants have been widely used in the medical field for carrying out various treatment procedures.
There have been very few studies that have shown the use of muscle relaxants in carrying out dental procedures.
This study aims at evaluating the advantage of administering centrally acting muscle relaxants (chlorzoxazone)
before starting tooth preparation procedure. 40 patients who required tooth preparation procedure for example in
cases of fixed partial denture, full mouth rehabilitation cases , cast partial denture cases satisfying the following
inclusion and exclusion criteria were randomly allocated to two groups, A and B using coin flip method. Group
A patients were administered with chlorzoxazone. Group B patients were administered with a placebo drug. The
results reveal that there is a significant difference in the pain and discomfort experienced by the patients after the
administration of skeletal muscle relaxants during tooth preparation procedure. The mouth opening of the patients
was significantly better in patients administered with the muscle relaxant (chlorzoxazone). Centrally acting skeletal
muscle relaxants can be administered during tooth preparation procedures, in order to increase patient comfort
and operator efficiency.

SKELETAL MUSCLE RELAXANTS, CHLORZOXAZONE, BACLOFEN, PATIENT COMFORT, PAIN, MOUTH
OPENING , MUSCLE SPASM.

have to be taken into consideration in order to carry out
an ideal crown preparation. It is necessary to preserve
Tooth preparation is a procedure in which the tooth  remaining tooth structure. Provision on resistance
morphology is altered in order to receive a prosthesis. ~and retention form plays and integral part in crown
This procedure requires a lot of precision and involves a  preparation . The preparation should have good structural

lot of steps and principles(Tiu et al., 2016). A lot of factors ~ durability . One of the most important factors is provision
of ideal margins.(Kishimoto, Shillingburg and Duncanson,

ARTICLE INFORMATION 1983) All these fa'ctors. make this procedl'lr'e qulte time
consuming , especially in full mouth rehabilitation cases
*Corresponding Author: dhanraj@saveetha.com where multiple teeth have to be prepared .These cases
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The patient has to keep his mouth opened for a long
period of time . This by itself causes a lot of stress on
the masticatory muscles and temporomandibular joint
(Laskin and Block, 1986). Patient experiences muscular
spasms and pain in the temporomandibular joint region
due to continuous tension on the muscles. Dentist must
be aware on the proper diagnosis and treatment of facial
muscle pain (Cooper and Rabuzzi, 1984), because they
represent one of the most frequent patient complaint
during long dental procedures especially during tooth
preparation appointments and root canal treatment
cases(Laskin and Block, 1986). Skeletal muscle relaxants
are frequently used to treat these conditions. The muscle
relaxants are believed to exert their action either by
treating spasticity secondary to upper motor neuron
syndromes, or muscular pain and spasms(Fukushima
and Ochiai, 2013). Jaw soreness and stiffness can be
present due to muscle strain after any kind of dental
procedure that requires you to keep your mouth open
for an extended period of time.

A slightly sore jaw is considered to be normal after
long dental treatments. There is a high possibility that
the patient might complain of inability to keep the
mouth open and also the patient might experience facial
muscles becoming stiff causing a locked jaw(Love, 1970)
(Domino, 1964). In order to avoid these consequences
a better and a more efficient option would possibly be
to prophylactically administer the patient with skeletal
muscle relaxants preoperatively. This might help in
carrying out the dental treatment smoothly and much
more efficiently. Previously our department has published
extensive research on various aspects of prosthetic
dentistry (‘Evaluation of Corrosive Behavior of Four
Nickel-chromium Alloys in Artificial Saliva by Cyclic
Polarization Test:An in vitro Study’, 2017; Ganapathy,
Kannan and Venugopalan, 2017; Jain, 2017a, 2017b;
Ranganathan, Ganapathy and Jain, 2017; Ariga et al,,
2018b; Gupta, Ariga and Deogade, 2018; Anbu et al.,
2019; Ashok and Ganapathy, 2019; Duraisamy et al.,
2019; Varghese, Ramesh and Veeraiyan, 2019).

(‘Evaluation of Corrosive Behavior of Four Nickel-
chromium Alloys in Artificial Saliva by Cyclic Polarization
Test:An in vitro Study’, 2017; Ganapathy, Kannan and
Venugopalan, 2017; Jain, 2017a, 2017b; Ranganathan,
Ganapathy and Jain, 2017; Ariga et al., 2018b; Gupta,
Ariga and Deogade, 2018; Anbu et al., 2019; Ashok and
Ganapathy, 2019; Duraisamy et al., 2019; Varghese,
Ramesh and Veeraiyan, 2019)(‘Evaluation of Corrosive
Behavior of Four Nickel-chromium Alloys in Artificial
Saliva by Cyclic Polarization Test:An in vitro Study’,
2017; Ganapathy, Kannan and Venugopalan, 2017;
Jain, 2017a, 2017b; Ranganathan, Ganapathy and Jain,
2017; Ariga et al., 2018b; Gupta, Ariga and Deogade,
2018; Anbu et al., 2019; Ashok and Ganapathy, 2019;
Duraisamy et al., 2019; Varghese, Ramesh and Veeraiyan,
2019), this vast research experience has inspired us to
research about this topic. Considering the above factors
discussed, this present study aims at evaluating the role
and effectiveness of skeletal muscle relaxants when they
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are administered preoperatively during tooth preparation
procedures.

The present study was presented before the institutional
ethical and scientific review board and permission
was obtained. The study protocol conformed to the
ethical guidelines prescribed by the WHO and Helsinki
declaration.

Study type: The present study is an invivo interventional
trial involving human subjects.

Study design: Randomised control trial with parallelling
group design.

Estimation of sample size:

Selection of subjects: 20 patients who required tooth
preparation procedure for example in cases of fixed
partial denture, full mouth rehabilitation cases , cast
partial denture cases satisfying the following inclusion
and exclusion criteria were randomly allocated to two
groups, A and B respectively.

Inclusion criteria: Patients with preferably multiple
missing teeth , age within 20 to 70 years, both male and
female, without any temporomandibular joint problems
or any kind of facial muscle disorders and limited mouth
opening , with willingness to participate in the study.

Exclusion criteria: Patients with poor oral hygiene,
patient undergoing implant supported prosthetic
treatment, patients with temporomandibular joint
problems , patients with limited mouth opening. Informed
consent: The selected subjects were clearly explained
about the study protocols and informed consent was
obtained from them for participation.

Random allocation: The selected subjects were randomly
allocated into 2 groups A and B respectively using
the coin flip method. Patients in Group A will receive
preoperative administration with chlorzoxazone. Patients
in group B will receive preoperative administration with
a placebo drug with looks exactly like the test drug.

Outcome measures: Amount of mouth opening after
the procedure using interincisal distance as reference.
Evaluation of postoperative muscle pain after the
procedure using VAS scale. Evaluation of post operative
muscle spasm after the procedure. Evaluation of amount
of patient comfort post operatively. Single blinding of
the operator was observed.

The mean and standard deviation values for patients
of Group A and B are 5.50 + 1.14 and 3.50 + 0.889
respectively in case of postoperative pain. The mean
and standard deviation values for patients of Group A
and Group B are 5.25 + 1.11 and 3.40 + 1.09 in case



of discomfort experienced. The mean and standard
deviation values for patients of Group A and Group
B are 38 + 2.65 and 39 + 1.53 respectively in case of
postoperative mouth opening.

The association between the administration of skeletal
muscle relaxant and post operative pain experienced
by the patient was statistically significant [unpaired
t test association value-0.001] [p-value>0.05]. The
association between the administration of skeletal muscle
relaxant and post operative discomfort experienced by
the patient was statistically significant [unpaired t test
association value - 0.001] [p-value>0.05]. The association
between the administration of skeletal muscle relaxant
and improvement in postoperative mouth opening of
the patient was statistically significant [unpaired t test
association value - 0.009] [p-value>0.05].

There are not many studies regarding the postoperative
effects that patients experience after of tooth preparation
procedures especially in full mouth rehabilitation cases
where multiple teeth have to be prepared.The purpose of
this study was to obtain evidence regarding the efficacy
of chlorzoxazone during tooth preparation . This study
intended the use of chlorzoxazone to reduce patient’s
discomfort and increase Intra operative functional

capacity.

Muscle spasticity is seen in many clinical conditions,
including trauma,, muscular and ligamentous sprains and
strains, intervertebral disc disease, tetanus, neurologic
disorders, and exertional rhabdomyolysis. Increased
in tonic stretch reflexes originates from the CNS with
involvement of descending pathways and results in
hyperexcitability of motor neurons in the spinal cord.
Drug therapy alleviates muscle spasms by modifying the
stretch reflex arc or by interfering with the excitation-
coupling process in the muscle itself. Muscle relaxants
which act centrally block interneuronal pathways in the
midbrain reticular activating system and spinal cord.
Some drugs also have sedative effects(Fingeroth et al.,
2014)

The presence of acute facial muscle pain and muscle
spasm is a common finding during long dental procedures.
Many centrally acting skeletal muscle relaxants are being
used to relieve these conditions. Familiar members
of this class of drugs include carisoprodol (Soma),
chlorzoxazone (Paraflex), cyclobenzaprine (Flexeril),
metaxalone (Skelaxin), methocarbamol (Robaxin),
baclofen (Lioresal), and tizanidine (Zanaflex). Most
commonly used among all these drugs is chlorzoxazone.
(Love, 1970) . Chlorzoxazone has limited number of
reported cases of significant hepatotoxicity in individuals
taking this drug as compared to other muscle relaxants.
Chlorzoxazone has a plasma half-life of 1 to 2 hours. Its
onset of acation is within 1 hour. The duration of action
is 3 to 4 hours (Williams and Leuwer, 2010).

Cyclobenzaprine, carisoprodol, and chlorzoxazone are
a few drugs that have proved to be more effective

than placebo in treating patients suffering from muscle
spasms These drugs in combination with NSAIDs, help
in augmenting the efficacy of the NSAID. NSAID and
a muscle relaxant combination offers significant relief
of pain when compared with other therapies, including
those with narcotics. The major side effects of muscle
relaxants are drowsiness, headache, dizziness, and dry
mouth(Isaac and Katz, 2011). The drug of interest in this
study (chlorzoxazone) being more freely available and
having comparatively lesser side effects was thus chosen
for the study.

Chlorzoxazone has several uses in the field of medicine.
Itis a synthetic compound that inhibits antigen-induced
bronchospasms and, hence, is used to treat asthma
and allergic rhinitis. Chlorzoxazone is mainly used
in combination with acetaminophen , they do have
some drawbacks and side effects(Liederman, 1967).
Chlorzoxazone is used as an adjunct drug to treat
conjunctivitis and to treat systemic mastocytosis and
ulcerative colitis and musculoskeletal conditions. Spinal
cord and subcortical areas of the brain are affected by the
drug very efficiently as chlorzoxazone mainly inhibits
multisynaptic reflex arc that is involved in maintaining
skeletal muscle spasm of different etiology. The clinical
result is a reduction of the skeletal muscle spasm with
relief of pain and increased mobility of the involved
muscles.(Dong et al., 2006).

Diazepam another centrally acting muscle relaxant is
very efficient in relieving muscular spasms , seizures
and depression(Chapa, 2018). The activity of a new
muscle-relaxant, DS 103-282, was compared with that
of diazepam in a randomized double-blind study on
patients suffering from acute muscular spasm . It was
found to reduce symptoms and improve mobility to a
significant degree in all parameters evaluated and was
also significantly superior to diazepam. DS 103-282
had a rapid onset of action. Both medications were well
tolerated and there was no significant difference between
them.(Hennies, 1981) Diazepam by itself has several side
effects like severe nausea , confusion , the patient may
also develop addiction. Long term use is not advisable
for diazepam or rather any skeletal muscle relaxants for
that matter (Craig and Fielding, 1982),(Wada, 1996)

Its mechanism of action involves inhibition of
degranulation of mast cells, subsequently preventing
the release of histamine and slow-reacting substance
of anaphylaxis (SRS-A), mediators of type I allergic
reactions. The release of inflammatory leukotrienes may
also be reduced by chlorzoxazone. Chlorzoxazone may
act by repressing calcium and potassium convergence
which would prompt neuronal hindrance and muscle
spasms (Rinaldi et al., 1987) Data available from animal
experiments as well as human study indicate that
chlorzoxazone acts fundamentally at the dimension of
the spinal cord and subcortical zones of the brain where
it hinders multisynaptic reflex segments associated
with creating and keeping up skeletal muscle tone(Wan
et al., 2006).
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This medication may rarely cause very serious (possibly
fatal) liver disease and may also develop symptoms
of liver disease, including: persistent nausea/vomiting,
stomach/abdominal pain, yellowing eyes/skin, dark urine.
But they are mainly observed in long term usage. It does
not have a lot of major side effects when it is used for a
couple of times for example before any long duration
dental procedure.there are many studies wherein centrally
acting skeletal muscle relaxants are administered after
dental procedures . Many studies have been done which
suggest administration of corticosteroids and skeletal

muscle relaxants postoperatively in order to relive the
spasm and discomfort. (Rood, Yates and Buchanan,
1979; Ata-Ali et al., 2011). There are no studies that
suggest administration of centrally acting skeletal muscle
relaxants preoperatively in cases of tooth preparation.
Based on the results obtained from the statistical data
there was a significant difference in relation to pain,
discomfort, and mouth opening of the patient when a
centrally acting muscle relaxant was administered.

CHARTS AND FIGURES

Table 1. This table shows the association between the administration of skeletal muscle
relaxant and post operative pain, discomfort and mouth opening. The association between
the administration of skeletal muscle relaxant and post operative pain experienced by the
patient was statistically significant [unpaired t test association value - 0.001] [p-value>0.05].
The association between the administration of skeletal muscle relaxant and post operative
discomfort experienced by the patient was statistically significant [unpaired t test association
value - 0.001] [p-value>0.05]. The association between the administration of skeletal muscle
relaxant and improvement in postoperative mouth opening of the patient was statistically
significant [unpaired t test association value - 0.009] [p-value>0.05].

VARIABLES

Group A- Patients without | Group B - Patients with | P value
administration of the drug

drug administration

n=20 n=20 (Chlorzoxazone)
Postoperative pain 5.50 + 1.14 3.50 + 0.889 0.001
Postoperative discomfort 525+ 1.11 3.40 + 1.09 0.001
Post operative mouth 38 + 2.65 39 + 1.53 0.009

opening

Figure 1: This figure shows the difference between
the means of post operative pain experienced by the
population lying in the 2 groups. Group A represents
the population not administered with chlorzoxazone
and Group B represents the group administered with
chlorzoxazone. It can be seen in the figure that the
postoperative pain experienced by patients of Group A
was higher as compared to that of Group B suggesting that
administration of chlorzoxazone was effective in reducing
post operative pain after tooth preparation procedure

MEAN POSTOPERATIVE PAIN

T T
GROUP & GROUR B

GROUPS EXPERIENCING POSTOPERATIVE PAIN
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There have not been many studies describing pre
operative administration with skeletal muscle relaxants
during tooth preparation procedure.Based on the results
obtained from the study it can be concluded that
centrally acting skeletal muscle relaxants when used
wisely keeping in mind the side effects can be used to
significantly to reduce the patient discomfort, improve
post operative mouth opening and reduce pain. This helps
in improving overall operator efficiency.
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