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ABSTRACT

Background: Adult focal dystonias are common movement disorders characterized by sustained or
intermittent involuntary muscle contractions leading to abnormal movements and postures. Although
oral medications remain widely used, Onabotulinum toxin has emerged as an effective treatment modality
for focal dystonias. This study was undertaken to compare the efficacy and safety of Onabotulinum toxin
injections with standard oral medications in adult focal dystonias.

Objectives: To compare the efficacy of Onabotulinum toxin injections and oral medications in adult focal
dystonias, assess the clinical spectrum of focal dystonias, evaluate treatment response following
Onabotulinum toxin therapy, and compare adverse effects between treatment modalities.

Materials and Methods: A prospective comparative observational study was conducted in the
Department of Neurology of a tertiary care teaching hospital. Eighteen patients with adult focal dystonias
were enrolled and followed for six months. Patients received either standard oral medications alone or
Onabotulinum toxin injections in addition to oral therapy. Baseline demographic and clinical data were
recorded. Disease severity was assessed using the Visual Analog Scale (VAS), functional disability scores,
and frequency of spasms. Treatment response and adverse effects were evaluated during follow-up.
Statistical analysis was performed using Student’s t-test, Chi-square test, Fisher’s exact test, and paired t-
test, with p<0.05 considered significant.

Results: The mean age of the study population was 46.1 + 15.4 years, with equal male and female
representation. Hemifacial spasm was the most common focal dystonia (38.9%), followed by cervical
dystonia (22.2%) and blepharospasm (16.7%). Onabotulinum toxin therapy significantly reduced VAS
severity scores from 7.4 £ 1.1 to 2.3 + 1.0 (p<0.001), functional disability scores from 6.8 + 1.4t0 2.4+ 1.2
(p<0.001), and spasm frequency from 18.5+6.4to 5.1 £ 2.7 episodes/day (p<0.001). Improvement greater
than 50% was observed in 90.0% of toxin-treated patients compared with 37.5% receiving oral
medications (p=0.024). Treatment satisfaction was significantly higher in the toxin group (8.6 + 1.0 vs. 5.8
+ 1.4; p<0.001). Sedation and dry mouth were more common in patients receiving oral medications, while
dysphagia was infrequently observed following toxin injections.
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Conclusion: Onabotulinum toxin injections provide significantly greater clinical improvement, reduced
symptom severity, enhanced functional outcomes, and higher patient satisfaction compared with oral
medications in adult focal dystonias. The treatment is safe, effective, and should be considered a preferred
therapeutic option for appropriately selected patients with focal dystonias.
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INTRODUCTION

Adult focal dystonias are a group of movement disorders characterized by sustained or intermittent
muscle contractions that result in abnormal, repetitive movements, twisting postures, or both. These
disorders commonly affect a single body region and include cervical dystonia, blepharospasm, hemifacial
spasm, oromandibular dystonia, spasmodic dysphonia, and focal hand dystonia. Adult-onset focal
dystonias represent the most common form of dystonia encountered in neurological practice and are
often associated with significant functional disability, pain, cosmetic concerns, and reduced quality of life.
Although the exact pathophysiology remains incompletely understood, abnormalities in basal ganglia
circuitry, sensorimotor integration, cortical excitability, and neurotransmitter regulation have been
implicated in disease development.!!

The diagnosis of focal dystonia is primarily clinical and depends upon the identification of characteristic
abnormal movements and postures. Symptoms may worsen with stress, voluntary activity, or fatigue and
may improve temporarily with sensory tricks (geste antagoniste). Adult focal dystonias are generally
chronic disorders requiring long-term symptomatic treatment because no definitive cure currently
exists.?

Several therapeutic modalities are available for the management of focal dystonias. Oral medications
including anticholinergics (trihexyphenidyl), benzodiazepines (clonazepam), baclofen, and tetrabenazine
have traditionally been used to reduce abnormal muscle activity. However, the efficacy of oral therapies
is often limited by modest clinical benefit and dose-related adverse effects such as sedation, cognitive
impairment, dry mouth, constipation, and dizziness. Consequently, many patients experience incomplete
symptom control with oral medications alone.E!

Onabotulinum toxin type A has revolutionized the treatment of focal dystonias. It acts by inhibiting
acetylcholine release at the neuromuscular junction, producing temporary chemodenervation and
targeted muscle relaxation. Numerous clinical trials and observational studies have demonstrated its
efficacy in reducing dystonic movements, pain, and disability, particularly in cervical dystonia and
blepharospasm. The therapeutic effect usually begins within a few days of injection and lasts
approximately three to four months. Compared with systemic medications, onabotulinum toxin offers
localized treatment with fewer systemic adverse effects and superior patient satisfaction.!

AlM
To compare the efficacy of Onabotulinum toxin injections and standard oral medications in the
management of adult focal dystonias.

OBIJECTIVES
1. To assess the clinical profile and spectrum of adult focal dystonias presenting to the Neurology
Department.
2. To evaluate the treatment response following Onabotulinum toxin injections in adult focal
dystonias.
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3. To compare clinical improvement and adverse effects between patients receiving Onabotulinum
toxin and those receiving oral medications.

MATERIAL AND METHODOLOGY

Source of Data

The data were collected from adult patients diagnosed with focal dystonias attending the Neurology
Outpatient Department and Neurology Clinic of a tertiary care teaching hospital.

Study Design

A prospective comparative observational study was conducted.

Study Location

The study was conducted in the Department of Neurology of a tertiary care teaching hospital.

Study Duration

The study was conducted over a period of 18 months, including patient recruitment, treatment
administration, follow-up, data collection, and analysis.

Sample Size

A total of 18 patients fulfilling the eligibility criteria were enrolled in the study.

Inclusion Criteria

1. Patients aged 218 years diagnosed with focal dystonia.

2. Patients presenting with cervical dystonia, blepharospasm, hemifacial spasm, oromandibular

dystonia, focal hand dystonia, or other focal dystonias.

3. Patients willing to participate and provide written informed consent.

4. Patients available for follow-up for at least six months.
Exclusion Criteria

1. Patients with generalized dystonia or secondary dystonia due to structural brain lesions.
Patients with severe cognitive impairment preventing assessment.
Patients with neuromuscular junction disorders.
Pregnant or lactating women.
Patients with contraindications to botulinum toxin therapy.

6. Patients unwilling to participate or lost to follow-up.
Procedure and Methodology
After obtaining Institutional Ethics Committee approval and written informed consent, eligible patients
were recruited consecutively. A detailed clinical history including age, gender, duration of illness, age of
onset, family history, precipitating factors, sensory tricks, and stressors was recorded.
A complete neurological examination was performed to confirm the diagnosis of focal dystonia. Baseline
severity was assessed using the Visual Analog Scale (VAS) and disease-specific clinical assessment.
Patients were categorized into two treatment groups:

e Group A: Patients receiving standard oral medications (Trihexyphenidyl, Baclofen, Clonazepam,

Tetrabenazine, alone or in combination as clinically indicated).

e Group B: Patients receiving Onabotulinum toxin injections along with standard oral medications.
Onabotulinum toxin injections were administered into the affected muscles using standard dosing
protocols. The selection of muscles and dosage depended upon the type and severity of dystonia.
Patients were followed at regular intervals (baseline, 4 months, 5 months, and 6 months). During each
follow-up visit, symptom severity, treatment response, adverse effects, and functional improvement were
documented. Video recordings were obtained after consent whenever required for objective comparison.
Sample Processing
Blood samples were collected and processed according to standard laboratory protocols. Investigations
included:

e Complete Blood Count (CBC)
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e Liver Function Tests (LFT)

e Renal Function Tests (RFT)

e Random Blood Sugar (RBS)

e Thyroid Function Tests (TFT)

e Peripheral smear examination
MRI Brain and additional investigations were performed when clinically indicated to exclude secondary
causes of dystonia.
Data Collection
Data were collected using a predesigned structured case record form including:

o Demographic details

e Clinical characteristics

o Type of focal dystonia

o Age of onset

e Stressors and sensory tricks

e Baseline severity scores

o Treatment modality

e Follow-up assessment scores

e Adverse effects

e Clinical outcome measures
All collected data were entered into Microsoft Excel and subsequently analyzed.
Statistical Methods
Data were analyzed using Statistical Package for Social Sciences (SPSS) version 26.0.
Descriptive Statistics

e Continuous variables were expressed as Mean + Standard Deviation (SD).

e Categorical variables were expressed as frequencies and percentages.
Inferential Statistics

¢ Independent Student's t-test was used to compare continuous variables between groups.

e Paired t-test was used to compare pre- and post-treatment scores within groups.

e Chi-square test or Fisher’s Exact Test was used for categorical variables.

e A p-value <0.05 was considered statistically significant.

e Results were presented with 95% confidence intervals wherever applicable.

OBSERVATION AND RESULTS
Table 1: Comparison of Baseline Characteristics between Oral Medication Group and Onabotulinum
Toxin Group
Oral Medication
Onabotulinum Toxin | Test of P
i = + 9
Variable ::;;)) MeantSD / (n=10) MeanSD / n(%) | Significance 5%l value
(]
Age (years) 47.9+14.8 447 +15.9 t=0.44 _1181:%9 to 0.667
) 0.22-
Male Gender 4 (50.0) 5(50.0) ¥x*=0.00 4.52 1.000
Duration of
-7.6 to
IlIness 18.2+8.4 19.7+9.1 1=0.36 0.723
4.6
(months)
Presence  of - 0.17-
Stressors 4 (50.0) 4 (40.0) x?=0.18 536 0.674
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Baseline VAS -1.48to
7.1+1.2 7.4+11 t=0. .
Severity Score 0.56 0.88 0.583

Table 1 compares the baseline demographic and clinical characteristics of patients receiving oral
medications and those receiving Onabotulinum toxin injections. The mean age of patients in the oral
medication group was 47.9 + 14.8 years, while that of the Onabotulinum toxin group was 44.7 + 15.9
years. The difference was not statistically significant (t=0.44, p=0.667), indicating comparable age
distribution between the groups. Both groups had an equal proportion of males, with 50.0% patients in
each group being male (x2=0.00, p=1.000). The mean duration of illness was 18.2 + 8.4 months in the oral
medication group and 19.7 + 9.1 months in the Onabotulinum toxin group, showing no significant
difference (t=0.36, p=0.723). Stressors associated with symptom exacerbation were reported by 50.0% of
patients in the oral medication group and 40.0% in the Onabotulinum toxin group (x?>=0.18, p=0.674).
Similarly, baseline disease severity assessed using the Visual Analog Scale (VAS) was comparable between
groups, with mean scores of 7.1 £ 1.2 and 7.4 £ 1.1, respectively (t=0.56, p=0.583).

Table 2: Clinical Profile and Spectrum of Adult Focal Dystonias

Variable n (%) / Mean1SD | Test of Significance | 95% CI P value
Age (years) 46.1+15.4 t=11.32 38.4-53.8 | <0.001
Male Gender 9 (50.0) x>=0.00 26.0-74.0 | 1.000
Female Gender 9 (50.0) x3=0.00 26.0-74.0 | 1.000
Hemifacial Spasm 7 (38.9) x*=4.50 18.1-63.9 | 0.034
Cervical Dystonia 4(22.2) x2=0.89 6.4-47.6 | 0.345
Blepharospasm 3(16.7) x3=0.50 3.6-41.4 | 0.479
Jaw Opening Dystonia | 2 (11.1) x?=0.22 1.4-34.7 | 0.639
Facial Dystonia 1(5.6) x?=0.06 0.1-27.3 | 0.809
Hemidystonia 1(5.6) x?=0.06 0.1-27.3 | 0.809
Stressors Present 8(44.4) x?=0.22 21.5-69.2 | 0.639

Table 2 presents the clinical profile and spectrum of adult focal dystonias among the study participants.
The mean age of the patients was 46.1 + 15.4 years (95% Cl: 38.4-53.8 years), indicating that focal
dystonias predominantly affected middle-aged adults. Gender distribution was equal, with males and
females each constituting 50.0% of the study population. Among the various dystonic disorders,
hemifacial spasm was the most common diagnosis, affecting 38.9% of patients, and this distribution was
statistically significant (x?>=4.50, p=0.034). Cervical dystonia was the second most frequent disorder,
accounting for 22.2% of cases, followed by blepharospasm in 16.7%. Jaw opening dystonia was observed
in 11.1% of patients, while facial dystonia and hemidystonia each accounted for 5.6% of cases. Stressors
contributing to symptom aggravation were reported by 44.4% of patients. Although cervical dystonia,
blepharospasm, jaw opening dystonia, facial dystonia, and hemidystonia were observed among the study
population, their frequencies did not reach statistical significance.

Table 3: Treatment Response Following Onabotulinum Toxin Injections

. Baseline 6 Months | Mean Paired t- 0 P
Variable MeantSD MeantSD Difference test 3% d value
VAS Severity Score 74+1.1 23+1.0 51+1.2 t=13.44 22? <0.001
Functional  Disability | ¢ o, ; , 24412 44415 t=027 |>1* | <0001
Score 5.68
Frequency of 9.61-

+ + + =
Spasms/day 18.5+6.4 5.1+2.7 13.4+5.3 t=7.98 1719 <0.001
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Excellent Response - 31.3-
(>75% improvement) 6(60.0) X’=7.20 83.2 0.007
Moderate  Response 2 8.7-

. =1. 1
(50-75%) 3(30.0) x°=1.80 61.9 0.180
Poor Response (<50%) 1(10.0) x2=0.20 2435 0.654

Table 3 evaluates the therapeutic response to Onabotulinum toxin injections over a six-month follow-up
period. The mean baseline VAS severity score was 7.4 + 1.1, which decreased significantly to 2.3 + 1.0 after
six months of treatment, representing a mean reduction of 5.1 + 1.2 points (t=13.44, p<0.001). Functional
disability scores also showed marked improvement, decreasing from 6.8 + 1.4 at baselineto 2.4 + 1.2 at
six months, with a mean improvement of 4.4 + 1.5 points (t=9.27, p<0.001). Similarly, the average
frequency of spasms declined significantly from 18.5 £ 6.4 episodes per day to 5.1 £ 2.7 episodes per day,
reflecting a mean reduction of 13.4 + 5.3 episodes (t=7.98, p<0.001). Assessment of overall treatment
response demonstrated that 60.0% of patients achieved an excellent response, defined as greater than
75% improvement in symptoms, which was statistically significant (x?=7.20, p=0.007). Moderate
improvement (50-75% reduction in symptoms) was observed in 30.0% of patients, while only 10.0%
experienced poor response with less than 50% improvement.

Table 4: Comparison of Clinical Improvement and Adverse Effects between Treatment Groups

Oral .
Variable Medication Ona'botullnum T'est' . of 95% Cl P
(n=8) Toxin (n=10) Significance value
L 1.91-
Reduction in VAS Score | 2.1+ 1.0 51+£1.2 t=5.78 4.09 <0.001
Fisher 1.43-
> o)
Improvement 250% 3(37.5) 9(90.0) Exact=5.13 58.22 0.024
Fisher 1.09-
> o)
Improvement 275% 1(12.5) 6 (60.0) Exact=4.44 4031 0.035
Any Adverse Effect 5(62.5) 3(30.0) x*=1.89 (2);:_ 0.169
. Fisher
Sedation 4 (50.0) 0(0.0) Exact=7.20 0.007
Fisher 0.04-
Dry Mouth 3(37.5) 1(10.0) Exact=1.96 5 12 0.161
. Fisher 0.01-
Dysphagia 0(0.0) 2 (20.0) Exact=1.78 1.45 0.182
Treatment Satisfaction 1.61-
+ + =
Score (0-10) 58+1.4 8.6+1.0 t=4.95 3.99 <0.001

Table 4 compares the clinical outcomes and adverse effects between patients treated with oral
medications and those receiving Onabotulinum toxin injections. The mean reduction in VAS severity score
was significantly greater in the Onabotulinum toxin group (5.1 £ 1.2) compared with the oral medication
group (2.1 £ 1.0), indicating superior symptom control with toxin therapy (t=5.78, p<0.001). Improvement
of at least 50% was achieved in 90.0% of patients receiving Onabotulinum toxin compared with only 37.5%
of patients receiving oral medications (p=0.024). Similarly, marked improvement of 75% or more was
observed in 60.0% of toxin-treated patients compared with 12.5% in the oral medication group (p=0.035).
Although adverse effects occurred more frequently in the oral medication group (62.5%) than in the toxin
group (30.0%), the overall difference was not statistically significant (p=0.169). Sedation was significantly
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more common among patients receiving oral medications, affecting 50.0% of cases, whereas none of the
patients in the toxin group experienced sedation (p=0.007). Dry mouth was also more frequent in the oral
medication group (37.5% vs. 10.0%), although the difference was not statistically significant (p=0.161).
Dysphagia occurred exclusively in the Onabotulinum toxin group, affecting 20.0% of patients, but this
difference did not achieve statistical significance (p=0.182). Treatment satisfaction scores were
significantly higher among patients treated with Onabotulinum toxin (8.6 + 1.0) compared with those
receiving oral medications (5.8 + 1.4) (t=4.95, p<0.001).

DISCUSSION

In the present study, the oral medication group and the Onabotulinum toxin group were comparable with
respect to baseline demographic and clinical characteristics. The mean age of patients was 47.9 + 14.8
years in the oral medication group and 44.7 + 15.9 years in the Onabotulinum toxin group, with no
statistically significant difference (p=0.667). Similar age distributions have been reported by Jankovic et
al. (2015)!, who observed that focal dystonias commonly affect middle-aged adults, with mean ages
ranging from 40-55 years. Gender distribution was identical in both groups, with males constituting 50%
of patients in each arm. This finding is comparable to the observations of Defazio et al. (2013)!?, who
noted a relatively balanced gender distribution among patients with hemifacial spasm and cervical
dystonia.

The duration of illness was also comparable between the groups (18.2 + 8.4 vs. 19.7 £ 9.1 months,
p=0.723), indicating that treatment allocation was not influenced by disease chronicity. Similar findings
were reported by Comella et al. (2011)", who emphasized the importance of comparable baseline disease
duration while evaluating treatment outcomes in dystonia. The presence of stressors was noted in 50%
and 40% of patients in the oral medication and toxin groups respectively, consistent with findings by
Hallett et al. (2018)!*, who reported that psychological stress frequently exacerbates dystonic symptoms.
Baseline VAS severity scores were also similar between groups (7.1 + 1.2 vs. 7.4 £ 1.1; p=0.583), indicating
equivalent disease severity before intervention. These observations suggest that both treatment groups
were well matched at baseline, minimizing confounding and strengthening the validity of treatment
outcome comparisons.

The present study demonstrated that adult focal dystonias predominantly affected middle-aged
individuals, with a mean age of 46.1 + 15.4 years. Similar findings have been reported by Albanese et al.
(2013)P!, who observed that adult-onset focal dystonias typically present during the fourth and fifth
decades of life. Gender distribution was equal in our cohort, whereas several studies have reported a
slight female predominance, particularly in cervical dystonia and blepharospasm. Defazio et al. (2015)
documented female predominance in cervical dystonia, although gender distribution varies depending on
the dystonia subtype.

Hemifacial spasm was the most common movement disorder in the present study, accounting for 38.9%
of cases. This differs from many Western studies where cervical dystonia is reported as the most common
focal dystonia. Jinnah and Factor (2015)"! reported cervical dystonia frequencies ranging from 30-40%
among focal dystonia cohorts. However, studies from Asian populations have frequently documented
higher prevalence of hemifacial spasm, supporting the findings of the current study. Cervical dystonia
constituted 22.2% of cases, while blepharospasm accounted for 16.7%. Similar frequencies were reported
by Tan and Jankovic (2000)®!, who observed cervical dystonia and blepharospasm as major contributors
to focal dystonia clinics.

Jaw opening dystonia, facial dystonia, and hemidystonia were less frequent in the present study. These
findings are consistent with previous reports showing that oromandibular and hemidystonias are
relatively uncommon compared with cervical dystonia and blepharospasm. Stressors were identified in
44.4% of patients, further supporting the role of psychosocial factors in symptom exacerbation as
reported by Hallett et al. (2018)™.
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The present study demonstrated marked improvement following Onabotulinum toxin injections. The
mean VAS severity score decreased significantly from 7.4 + 1.1 at baseline to 2.3 + 1.0 after six months
(p<0.001). This reduction is consistent with the findings of Comella et al. (2011)"!, who reported
substantial reductions in symptom severity following botulinum toxin therapy in cervical dystonia
patients.

Functional disability scores improved significantly from 6.8 + 1.4 to 2.4 + 1.2 (p<0.001), indicating
meaningful improvement in daily functioning. Similar improvements have been documented by Simpson
et al. (2016)", who observed significant reductions in disability and enhancement in quality of life
following botulinum toxin treatment across various focal dystonias. Furthermore, the frequency of spasms
decreased from 18.5 * 6.4 episodes per day to 5.1 + 2.7 episodes per day (p<0.001), highlighting the
efficacy of targeted neuromuscular blockade.

An excellent response (>75% improvement) was observed in 60% of patients, while 30% demonstrated
moderate improvement. These findings closely resemble those reported by Truong et al. (2010)*%, who
found clinical response rates exceeding 70% in patients receiving botulinum toxin for focal dystonias. Only
one patient exhibited poor response, which may be attributable to disease heterogeneity, inadequate
muscle targeting, or individual variation in toxin sensitivity.

The comparison of treatment outcomes revealed significantly greater clinical improvement among
patients receiving Onabotulinum toxin compared with those receiving oral medications. The mean
reduction in VAS score was 5.1 + 1.2 in the toxin group compared with only 2.1 + 1.0 in the oral medication
group (p<0.001). These findings are in agreement with Jankovic et al. (2015)", who demonstrated
superior symptom reduction with botulinum toxin compared to systemic pharmacotherapy.

A clinically meaningful improvement of at least 50% was achieved in 90% of toxin-treated patients
compared with 37.5% of patients receiving oral medications (p=0.024). Likewise, improvement greater
than 75% occurred significantly more often in the toxin group (60% vs. 12.5%, p=0.035). Similar findings
were reported by Comella et al. (2011)®®!, who concluded that botulinum toxin provides superior efficacy
and patient-reported outcomes compared to oral anticholinergics and muscle relaxants.

Although overall adverse effects were more frequent in the oral medication group (62.5% vs. 30%), the
difference did not reach statistical significance. Sedation was significantly more common among patients
receiving oral medications (50%, p=0.007), reflecting the known side-effect profile of benzodiazepines and
baclofen. Similar observations have been reported by Albanese et al. (2015)*Y, who identified sedation
as a major limitation of oral therapy. Dry mouth was also more frequent with oral medications, consistent
with anticholinergic use. Dysphagia occurred only in the toxin group (20%), reflecting local toxin diffusion,
arecognized adverse effect reported by Simpson et al. (2016)!. Importantly, treatment satisfaction scores
were significantly higher among patients receiving Onabotulinum toxin (8.6 + 1.0 vs. 5.8 + 1.4, p<0.001),
supporting previous evidence that localized treatment provides better symptom control with fewer
systemic side effects.

CONCLUSION

The present study compared the efficacy and safety of Onabotulinum toxin injections with standard oral
medications in the management of adult focal dystonias. The study population predominantly consisted
of middle-aged adults, with hemifacial spasm being the most common focal movement disorder, followed
by cervical dystonia and blepharospasm. Baseline demographic and clinical characteristics were
comparable between the treatment groups, ensuring a fair assessment of therapeutic outcomes.
Patients treated with Onabotulinum toxin demonstrated significantly greater improvement in symptom
severity, functional disability, and frequency of dystonic spasms compared with those receiving oral
medications alone. A substantial proportion of patients achieved more than 50% and 75% clinical
improvement following toxin therapy, highlighting its superior therapeutic efficacy. Treatment
satisfaction was also significantly higher among patients receiving Onabotulinum toxin injections.
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Although adverse effects were observed in both treatment groups, systemic side effects such as sedation
and dry mouth were more common with oral medications, whereas dysphagia was infrequently observed
following toxin administration and was generally mild and transient.

Based on these findings, Onabotulinum toxin can be considered a highly effective and well-tolerated
treatment modality for adult focal dystonias, offering superior clinical benefits and improved quality of
life compared with conventional oral pharmacotherapy. Early identification of suitable candidates and
timely administration of toxin therapy may significantly enhance long-term functional outcomes in
patients with focal dystonias.

LIMITATIONS OF THE STUDY

1. The study was conducted with a relatively small sample size (n=18), which limits the
generalizability of the findings.

2. The study was performed at a single tertiary care center, potentially restricting external validity.

3. The follow-up duration was limited to six months and may not reflect long-term treatment
outcomes.

4. Randomization was not performed, which may have introduced selection bias.

5. Blinding of participants and investigators was not feasible, creating the possibility of observer bias.

6. Different subtypes of focal dystonia were analyzed together despite their varying clinical
characteristics and treatment responses.

7. Objective dystonia-specific rating scales such as TWSTRS or Jankovic Rating Scale were not
uniformly used for all patients.

8. The impact of psychological comorbidities such as anxiety and depression was not assessed.

9. Quality-of-life measures were not evaluated using validated questionnaires.

10. Variations in toxin dosage, injection sites, and muscle selection may have influenced treatment
outcomes.

11. Monthly follow-up assessments could not be performed uniformly due to logistical constraints.

12. Genetic and neurophysiological evaluations were not performed in all patients, limiting etiological
characterization.
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