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Abstract: A 49-year-old male who was a known case of Type 2 diabetes mellitus and
hypertensive had a history of an acute infarct in the left ganglia capsular region and a
chronic infarct in the left parieto-occipital lobe, which was conservatively managed and
was referred for physiotherapy rehabilitation for strengthening the right upper and lower
limb. During the physiotherapy intervention, abnormal teeth grinding was observed, and
the patient was asked about parafunctional behaviour. Upon examination, there was a
restriction in the jaw range of motion assessed by measuring the jaw range using the
vernier caliper and tightness in the masticatory muscle, as evidenced by palpating the
masseter muscle. Proprioceptive neuromuscular facilitation and ultrasound therapy were
given for 1 session per week for 2 weeks to treat bruxism along with standardized stroke
protocol. At the end of 2 weeks after the intervention, there was an increase in jaw
opening and reduced masticatory muscle activity. Jaw opening was measured using a
vernier caliper, and masticatory activity was measured using electromyography of the
masseter and temporalis muscles. This study suggests the importance of treating
bruxism to prevent complications related to it. It concludes that proprioceptive
neuromuscular facilitation and ultrasound therapy were effective in improving mouth
opening and reducing the masticatory activity in bruxism among stroke patients with
ganglia capsular involvement.

https://doi.org/10.52756/ijerr.2024.v42.025

Introduction

Bruxism involves a parafunctional behaviour that is
characterized by the involuntary grinding of teeth. This
activity involves nonfunctional gnashing or clenching of
teeth that has the potential to result in occlusal trauma
(Savla et al., 2021). Bruxism is of two types: occurs
during sleep, which is referred to as sleep bruxism or
while an individual is awake, which is referred to as
wakeful bruxism (Lobbezoo et al., 2013).

Stroke, also called as cerebrovascular accident, is one
of the main causes of both mortality and morbidity in
India and it is a major global public health concern.
Approximately 5.8 million people had a stroke in 2005
(Subramanian et al., 2024). Stroke is a sudden loss of
cerebral function with an interruption of blood flow to the

brain. It can be due to ischemia or hemorrhage of the
cerebral artery (Ranjani et al., 2023). Physiotherapy is a
promising intervention that can help manage stroke
symptoms (Vishnuramet al., 2024).

The prevalence of bruxism is higher in neurological
disorders, out of which the prevalence of bruxism among
stroke patients is 3.0% (Kwak et al., 2009). Stroke
patients with basal ganglia infarction often have bruxism,
but it remains unnoticed. The pathophysiology of
bruxism among stroke patients is found to be the
involvement of the central dopaminergic system, the
direct and indirect pathway of basal ganglia, which is
involved in the coordination of movement, is disturbed
and leads to bruxism (Tan et al., 2004; Shetty et al.,
2010).
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The bruxism is conservatively managed through
pharmacological, psychological counselling,
physiotherapy and orthodontic intervention. The
pharmacological intervention includes Botulinum toxin A
which relieves pain and improves bite force in bruxism as
a short-term intervention (up to 120 days) and occlusal
splint are found to be effective in managing bruxism
however, the long term effect is still unanswerable (da
Silva Ramalho et al., 2023; Ainoosah et al., 2024).
Psychological treatment to manage bruxism includes
antistress  counselling, lifestyle modification and
behavioural therapy (Savla et al., 2021). There are
various physiotherapy interventions available to manage
bruxism. Previous studies have supported the use of
modalities, massage therapy, K tape and dry needling to
address bruxism.

PNF is one of the physiotherapy interventions to
reduce pain, improve the range of motion, and improve
the overall function of the patient with bruxism (Ergezen
et al., 2022). Ultrasound therapy is used to treat soft
tissue healing by reducing inflammation following a soft
tissue injury (Papadopoulos et al., 2020). No research has
investigated the effect of Proprioceptive Neuromuscular
facilitation and ultrasound therapy on jaw range of
motion and masticatory muscle activity in stroke patients
with bruxism. Therefore, the study aims to determine the
effect of Proprioceptive Neuromuscular Facilitation on
jaw function in bruxism among post-stroke patients.

Case report
A 49-year-old male was apparently normal before
April 16, 2024, after which he developed sudden

weakness over the right upper and lower limbs. The
patient was provisionally diagnosed with acute
CVA/hypertensive emergency/T2DM/SHTN and was
shifted for radiological imaging. A CT brain scan was
done on April 16, 2024 and showed fairly defined
hypodensity noted in the right frontal region with no
internal hyper-density, likely non hemorrhagic infarct,
suggested MRI. MRI has done on April 17, 2024 and
showed acute infarct in the left ganglio-capsular region,
gliosis in the right fronto parieto occipital lobe causing of
right lateral ventricle and chronic infarct in the left
parieto occipital lobe The patient was medically managed
with statins, antihypertensive measures, insulin therapy,
and other supportive measures. Foley's catheterization
was done. The patient was referred to physiotherapy
rehabilitation to strengthen the right upper and lower
limbs. During therapy, abnormal tooth grinding was
observed, and the patient was asked about the
parafunctional behaviour. Patient attendees reported the
presence of bruxism in the patient after the stroke. On
examination, restricted jaw range of motion is measured
using a vernier caliper and tightness over the masseter
muscle on both sides is assessed by palpation. The patient
was educated about the importance of treating this
unnoticed symptom and the complications associated
with bruxism. After getting consent, the patient was
treated for bruxism with proprioceptive neuromuscular
facilitation and ultrasound therapy for 2 weeks, which
was 4 days per week, along with standardized stroke
protocol.

Investigations

Figure 1. CT BRAIN Showing hypodensity noted in right frontal region likely non hemorrhagic
infarct. (Date: 16/04/2024).
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Outcome measures

The jaw opening range of motion was measured using
a vernier caliper (Best et al., 2013) and the masticatory
muscle activity using electromyography of the right and
left masseter and temporalis muscles (Amorim et
al.,2010) was measured before and after the
physiotherapy intervention for 2 weeks.

association is due to dopaminergic dysfunction.
Neuroimaging, such as computed tomography and
magnetic resonance imaging, is a widely used
noninvasive technigque to detect any hemorrhage, infract
and tumors (Gautam et al., 2024; Himabindu et al., 2024).
Bruxism following stroke remains an unnoticed

complication and if it is not treated, it will end to tooth
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Figure 2. MRI BRAIN showing Acute infarct in left gangliocapsular region, gliosis in right fronto
parieto occipital lobe causing of right lateral ventricle and chronic infarct in left parieto occipital
lobe. (Date:17/04/2024).

Table 1. Outcome measurement Assessment Pre & Post Physiotherapy Intervention.

Outcome measure

Pre physiotherapy

Post physiotherapy

Intervention

intervention

Jaw opening range 37.4mm 57.8mm
(active)
EMG at mvc 1.6mv 1.4mV
Right masseter

Left masseter 1.8mV 1.3mV

Right temporalis 1.5mV 1.3mV

Left temporalis 2.0mV 1.6mV
Discussion wear, TMJ disorder, headache, and depression (Veiga et
Bruxism is an unusual grinding and clenching al., 2015; Tan et al., 2004). In bruxism, there is a

behaviour of teeth prevalent in all age groups. It is a
repetitive activity of the masticatory muscles with no
functional purposes, such as swallowing, mastication, or
phonation.Bruxism occurs in a post-stroke patients,
particularly with the basal ganglia infarct. This
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restricted jaw movement because of excessive muscle
tension and increased masticatory muscle activity. Jaw
opening is measured with the help of the vernier caliper
(Best et al., 2013). Masticatory muscle is measured with
the help of electromyography where the right masseter,




right temporalis, left masseter and left temporalis are
measured at maximal voluntary contraction (Amorim et
al., 2010). This study uses ultrasound and Proprioceptive
Neuromuscular Facilitation technique to treat bruxism.
Ultrasound therapy helps in inducing blood circulation,
tissue repair, regeneration and tissue healing (Shah et al.,
2023).
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Figure 3. Pre Treatment mouth opening range.

Figure 4. Post treatment mouth opening range.

Propioceptive  Neuromuscular Facilitation is a
promising approach that offers educators and healthcare
providers evidence-based choices for improving results.
Propioceptive Neuromuscular Facilitation helps treat
various neurological illnesses, including stroke (Selvi et
al., 2024). Proprioceptive Neuromuscular Facilitation can
help in jaw opening by engaging the muscle responsible
for the movement of the jaw (Ergezen et al., 2022).

Maximal mouth opening was measured before and
after therapy, pre-intervention, and the mouth opening
range was about 37.4mm, and post-intervention, the
mouth opening range was about 57.8mm, which shows
there is a significant improvement in jaw opening.

Maximal voluntary contraction of the right masseter, left
DOI: https://doi.org/10.52756/ijerr.2024.v42.025
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masseter, right temporalis and left temporalis was
measured and the values show there is a significant
decrease in muscle activity. Therefore, the Proprioceptive
Neuromuscular Facilitation and ultrasound therapy can be
used to treat patients with bruxism.

Limitation of the study is that jaw muscle fatigue and
jaw bite force were not evaluated. Future studies can
include well-designed RCT with large sample sizes for a
better representation of the population and should
evaluate jaw bite force and jaw muscle fatigue in
bruxism.

Treatment

Proprioceptive  Neuromuscular  Facilitation and
ultrasound therapy were given to the patient for 2 weeks
(4days/week).

Proprioceptive Neuromuscular Facilitation- Rhythmic
stabilization given to the patient which involves applying
gentle resistance to the patient while the patient performs
the jaw movement opening, protrusion and lateral
excursion. It is one technique that improves the jaw's
range of motion and addresses the masticatory muscle
activity. Rhythmic stabilization is given for 10 repetitions
per set with manual resistance applied by the therapist for
10 seconds (Calisgan et al., 2018; Ergezen et al.,2022).

Ultrasound therapy was given for soft tissue healing
with an intensity of 0.4 w/ cm2 frequency of 3Mhz in a 1:
4 ratio pulse for 5 minutes over the right and left masseter
muscles (Handa et al., 2018 ; shah et al., 2023).

After 2 weeks of physiotherapy intervention, there is
an improvement in jaw opening and reduced masticatory
muscle activity.

Conclusion

The study concluded that  Proprioceptive
Neuromuscular Facilitation and Ultrasound therapy were
more effective in improving jaw opening and reducing
masticatory muscle activity in stroke patients with
bruxism.
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