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Abstract: Jaw muscle spasms, often associated with temporomandibular disorders (TMD) or bruxism, significantly affect patients’
quality of life due to pain, restricted jaw movement, and functional limitations. This prospective, randomized, multi-center study compares
the efficacy and safety of physical therapy (PT) versus botulinum toxin type A (BoNT-A) injections for managing jaw muscle spasms at
two Jordanian Royal Medical Services (JRMS) military hospitals: Prince Rashid Bin Al-Hassan Military Hospital and Prince Ali Military
Hospital. A total of 200 patients (100 PT; 100 BoNT-A) clinically diagnosed with temporomandibular disorders or bruxism were equally
randomized to receive either structured PT-consisting of manual therapy, exercises, and transcutaneous electrical nerve stimulation
(TENS)-or BoNT-A injections of 25-50 units per masseter muscle. Primary outcomes included pain reduction (Visual Analog Scale),
maximum mouth opening, and patient satisfaction assessed at 1, 3, and 6 months. Secondary outcomes evaluated adverse events and
treatment durability. Results showed that PT provided longer-lasting pain relief, greater functional improvement, and fewer adverse events,
while BoNT-A offered more rapid but less durable symptom relief. These findings support PT as a preferable first-line intervention for

Jjaw muscle spasms in military healthcare settings.
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1. Introduction

Jaw muscle spasms, often linked to myofascial TMD or
nocturnal bruxism, are characterized by involuntary
contractions of masticatory muscles, leading to pain,
restricted jaw movement, and reduced quality of life.
Traditional treatments include physical therapy, occlusal
splints, pharmacotherapy, and behavioral interventions.
However, BoNT-A has emerged as a promising intervention
for its ability to relax muscles by inhibiting acetylcholine
release at the neuromuscular junction. Despite its widespread
use, comparative studies with non-invasive modalities like PT
are limited, particularly in diverse populations such as
military personnel, who may experience unique stressors
exacerbating jaw muscle spasms. This study is the first to
prospectively compare PT and BoNT-A in a multi-center
Jordanian military healthcare setting, leveraging the advanced
infrastructure of JRMS facilities. This study also provides
critical comparative evidence to guide clinical decision-
making in managing jaw muscle spasms, particularly within
structured military healthcare systems.

2. Objective

To compare the efficacy, safety, and patient satisfaction of PT
versus BoNT-A for jaw muscle spasms in a randomized,
prospective trial at Prince Rashid Bin Al-Hassan Military
Hospital (Irbid) and Prince Ali Military Hospital (Karak) in a
military setting.

3. Materials and Methods

Study Design:

This study was conducted as a prospective, multi-center,
comparative cohort study within the Jordanian Royal Medical
Services.

Study Population:

A total of 200 patients were enrolled in 2025. All patients
were newly diagnosed with jaw muscle spasms related to
temporomandibular disorders (TMD) or bruxism. They were
divided into two groups based on the treatment modality.

Inclusion criteria:

e Age 18-65 years.

e Clinical diagnosis of jaw muscle spasms (myofascial
TMD or bruxism) confirmed by history, clinical
examination,

e Moderate to severe pain (VAS >4).

e Tooth-grinding sounds confirmed by family/caregivers or
polysomnography.

e Occlusal surface attrition in posterior teeth.

Exclusion criteria:

e Loss of >2 posterior teeth (excluding third molars).

o Temporomandibular joint (TMJ) arthritis or disc
displacement.

o Known BoNT-A allergy, pregnancy, or neuromuscular
disorders.

e Recent antibiotic use or infection at injection sites.

e A total of 200 patients were recruited (100 per group) and
randomized using a computer-generated sequence into PT
or BoNT-A groups.

Volume 14 Issue 9, September 2025
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
www.ijsr.net

Paper |D: SR25908013101

DOI: https://dx.doi.org/10.21275/SR25908013101 351


http://www.ijsr.net/

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2024: 7.101

4. Interventions

Physical Therapy (PT) Group (n=100):

e Manual Therapy: Massage and myofascial release
targeting masseter, temporalis, and pterygoid muscles (30
min, 3x/week for 8 weeks).

o Therapeutic Exercises: Jaw stretching and strengthening
exercises (15 min daily).

o TENS: Applied to masseter and temporalis muscles (20
min, 2x/week).

o Patients received education on stress management and
parafunctional habit cessation.

BoNT-A Group (n=100):

o Bilateral injections of 25-50 units Botox® (Allergan) per
masseter muscle, administered under EMG guidance (24
sites per muscle).

e Dosage standardized at 25 units for mild/moderate cases
and 50 units for severe cases based on clinical assessment.

o Follow-up injections offered at 3 months if symptoms
persisted.

Outcome Measures

Primary Outcomes:

o Pain intensity (VAS, 0—10) at baseline, 1, 3, and 6 months.

e Maximum mouth opening (MMO, mm) measured with a
calibrated ruler.

e Patient satisfaction (5-point
dissatisfied, 5=very satisfied).

Likert scale: l=very

Secondary Outcomes:

o Frequency and severity of adverse events.

e Treatment durability (time to symptom recurrence).

e EMG activity of masseter and temporalis muscles at
baseline, 3, and 6 months.

Statistical Analysis

Sample size (n=200) was calculated to detect a 2-point VAS
difference (0=0.05, power=80%, 10% dropout rate).
Continuous outcomes (VAS, MMO) were analyzed using
paired t-tests for within-group changes and ANOVA for
between-group  comparisons.  Categorical  outcomes
(satisfaction, adverse events) were analyzed using chi-square
tests. Treatment durability was assessed with Kaplan-Meier
survival analysis. Significance was set at p<0.05. All analyses
were conducted using SPSS v26.

5. Results

Baseline Characteristics

Both groups were demographically and clinically similar at
baseline. The PT and BoNT-A groups were comparable in age
(mean 32.6 £ 8.0 vs. 33.0 + 7.8 years), gender (58% male),
baseline VAS (6.7 £ 1.2 vs. 6.8 £ 1.3), and maximum mouth
opening (MMO) (35.2 £ 3.5 mm vs. 35.5 = 3.6 mm). No
significant baseline differences were observed (p>0.05).

Primary Outcomes

o Pain Reduction: At 1 month, BoNT-A showed greater
VAS reduction (AVAS: -4.3 £ 1.0 vs. -2.7£0.9, p<0.01).
At 3 months, reductions were comparable (AVAS: -4.1 +

1.1 vs. -4.0 £ 1.2, p=0.82). At 6 months, PT maintained
lower VAS scores (2.0 £0.8 vs. 3.4 = 1.3, p<0.01).

e MMO: PT significantly improved MMO at 3 months
(42.8 £4.0 mm vs. 38.5 + 3.7 mm, p<0.01) and 6 months
(44.5 +£4.0 mm vs. 39.0 £ 3.9 mm, p<0.01).

o Patient Satisfaction: PT reported higher satisfaction at 6
months (4.3 £ 0.6 vs. 3.5+ 0.8, p<0.01).

Secondary Outcomes

e Adverse Events: BoNT-A had a higher incidence of
adverse events, including transient muscle weakness
(18%), injection-site pain (12%), and bruising (5%). PT
reported mild fatigue (8%) with no serious adverse events
(p<0.05).

o Treatment Durability: PT showed a longer median time
to symptom recurrence (6.0 months vs. 3.5 months,
p<0.01).

e EMG Activity: Both groups reduced masseter EMG
activity at 3 months (p<0.05), but PT maintained lower
activity at 6 months (p<0.01).

6. Discussion

This study shows that PT provides sustained pain relief,
improved jaw function, and higher patient satisfaction
compared to BoNT-A for jaw muscle spasms. BONT-A offers
rapid symptom relief, consistent with prior studies showing
its efficacy in reducing muscle hyperactivity within 1-2
weeks. However, its effects wane by 3—4 months,
necessitating repeat injections, which may increase costs and
risks, including potential mandibular bone loss. PT’s benefits,
driven by manual therapy and TENS, align with studies
advocating non-invasive approaches as first-line treatments
for TMD. The military or military insured population’s high
compliance with PT regimens, possibly due to structured
healthcare access at JRMS, may enhance outcomes.

Limitations include the 6-month follow-up period, which may
not capture long-term outcomes, and the lack of a placebo arm
due to ethical concerns. Future studies should explore
combined PT and BoNT-A protocols and include cost-
effectiveness analyses.

7. Conclusion

Physical therapy offers superior long-term pain relief, jaw
function improvement, and patient satisfaction compared to
BoNT-A for jaw muscle spasms in a military healthcare
setting. While BoNT-A provides rapid relief, its transient
effects and potential adverse events suggest PT as a preferred
first-line treatment. These findings support the integration of
structured PT programs in JRMS facilities for managing jaw
muscle spasms.

8. Recommendations

Based on the findings of this multi-center, prospective,
randomized comparative study conducted at the Jordanian
Royal Medical Services (JRMS) facilities, the following
recommendations are proposed to guide clinical practice,
future research, and healthcare policy for managing jaw
muscle spasms:

Volume 14 Issue 9, September 2025
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
www.ijsr.net

Paper |D: SR25908013101

DOI: https://dx.doi.org/10.21275/SR25908013101 352


http://www.ijsr.net/

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2024: 7.101

1)

2)

3)

4)

5)

6)

7)

8)

Prioritize PT as First-Line Treatment: Implement
structured PT regimens (manual therapy, exercises,
TENS) as the standard of care for jaw muscle spasms in
JRMS facilities.

Reserve BoNT-A for Refractory Cases: Use BoONT-A
(25-50 units per masseter, EMG-guided) for patients
unresponsive to PT after 8—12 weeks or those requiring
rapid relief.

Enhance Training and Infrastructure: Train JRMS
oral and maxillofacial surgeons and physiotherapists in
evidence-based PT techniques. Establish dedicated TMD
clinics with TENS equipment.

Develop Patient Education Programs: Provide
resources on stress management and parafunctional habit
cessation to improve PT adherence.

Incorporate Long-Term Follow-Up: Monitor patients
at 3, 6, 12, and 24 months with EMG and imaging to
assess outcomes and bone health.

Conduct Further Research: Investigate combined
PT/BoNT-A protocols, cost-effectiveness, and long-term
BoNT-A safety (e.g., bone density via CBCT).

Expand to Civilian Populations: Validate findings in
civilian cohorts to enhance generalizability.

Leverage Digital Tools: Use telehealth or mobile apps
to track VAS, MMO, and compliance in real time.
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