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Abstract 

Background: Trigeminal neuralgia (TN) is a debilitating neuropathic pain disorder often 

inadequately controlled with oral medications. Botulinum toxin type A (BoNT-A) has 

emerged as a potential therapeutic option either as monotherapy or in combination with 

standard pharmacotherapy. 

Objective: To compare the efficacy and safety of BoNT-A therapy with and without 

concomitant oral medication in patients with TN. 

Methods: This single-center, interventional case–control study was conducted on sixty 

patients with classical or idiopathic TN were randomized into two groups: Group A (n=30) 

received BoNT-A injections plus oral medication, and Group B (n=30) received BoNT-A 

injections alone. Patients were assessed at baseline, 14, 30, and 90 days using the Visual 

Analog Scale (VAS) and daily pain attack frequency. Safety and tolerability measures were 

recorded. 

Results: Both groups showed significant pain reduction at 90 days (p<0.0001). Group A 

demonstrated greater improvement, with a 66.8% reduction in pain frequency and 70.5% 

reduction in VAS scores, compared with 36.7% and 44.1%, respectively, in Group B. No 

serious adverse events occurred. 
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Conclusion: BoNT-A is effective for TN, both as monotherapy and in combination 

therapy. The addition of oral medication significantly enhances therapeutic efficacy, 

suggesting a synergistic role of BoNT-A with pharmacotherapy in TN management. 

Keywords: Trigeminal neuralgia, botulinum toxin type A, neuropathic pain, oral 

medication, Visual Analog Scale. 

Introduction 

Trigeminal neuralgia (TN) is characterized by recurrent unilateral, electric shock–like 

paroxysms of facial pain, typically triggered by innocuous stimuli (1,2). The annual 

incidence is estimated at 12.6 per 100,000, with higher prevalence in women and peak 

onset between 50 and 70 years (3). The disorder is frequently associated with 

neurovascular compression, although central mechanisms such as altered basal ganglia μ-

opioid receptor activity and cortical gray matter changes have also been implicated (4,5). 

The International Classification of Headache Disorders, 3rd edition (ICHD-3), defines 

TN based on paroxysmal unilateral facial pain with severe intensity, short duration 

(seconds to minutes), and classical triggers (1). Diagnosis requires exclusion of 

secondary causes via imaging, and treatment options range from pharmacological therapy 

to surgical interventions (2,3). 

Carbamazepine and oxcarbazepine remain first-line treatments but are limited by side 

effects and declining efficacy over time (3,6). Alternative agents such as lamotrigine, 

gabapentin, and baclofen offer variable benefit (2). Surgical modalities, including 

microvascular decompression and percutaneous procedures, are considered for refractory 

cases (7). 

BoNT-A, widely used in movement disorders and pain syndromes, has shown analgesic 

effects by inhibiting acetylcholine release and modulating nociceptive pathways (4,8). Its 

ability to reduce pain intensity and frequency in TN has been reported (9–12), but 

evidence comparing BoNT-A alone versus in combination with oral medication remains 

limited. This study aimed to address this gap. 

OBJECTIVES : The objective was to evaluate comparative effect of botulinum toxin 

therapy in trigeminal neuralgia with and without oral medication and to observe factors 

affecting the compliance of botulinum toxin and oral medication in trigeminal neuralgia. 

Methods 

Study Design: This was a prospective, interventional, case–control study conducted in 

the Department of Neurology, Government Medical College, Kota from  1st august 2024 

to 31st july 2025. The study protocol was approved by the institutional ethics committee, 

and written informed consent was obtained from all participants prior to enrollment. 
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Participants: A total of sixty consecutive patients fulfilling the International 

Classification of Headache Disorders, 3rd edition (ICHD-3) criteria for classical or 

idiopathic trigeminal neuralgia were recruited. Eligible participants were 18 years or 

older and had not received botulinum toxin type A (BoNT-A) within the preceding year. 

Patients with pregnancy, lactation, hypersensitivity to BoNT-A, or refusal to provide 

informed consent were excluded. 

Intervention: Following screening, participants were randomized into two treatment 

groups. Group A (n = 30) received BoNT-A injections in addition to standard oral 

medication, whereas Group B (n = 30) received BoNT-A injections alone. Oral 

pharmacotherapy consisted of carbamazepine or oxcarbazepine, prescribed and titrated 

according to established clinical guidelines and patient tolerability. 

Procedure: BoNT-A was reconstituted by diluting 100 units in 2.5 ml of normal saline, 

producing a concentration of 4 units per 0.1 ml. Injections were administered 

intradermally at five predetermined trigger points, with 2 units delivered at each site. All 

procedures were performed by the same neurologist to maintain consistency in technique. 

Outcome Measures: Patients were evaluated at baseline and subsequently on days 14, 

30, and 90 after injection. The primary outcomes were change in daily pain attack 

frequency and pain intensity as assessed by the Visual Analog Scale (VAS). Secondary 

outcomes included safety, tolerability, and adverse events related to the intervention.  

Statistical Analysis: Data were analyzed using SPSS version 25. Continuous variables 

were presented as mean ± standard deviation, while categorical variables were 

summarized as frequencies and percentages. Within-group and between-group 

comparisons were performed using appropriate statistical tests, including chi-square 

analysis. A p value of less than 0.05 was considered statistically significant. 

Results                                            

     TABLE – 1      AGE AND SEX DISTRIBUTION 

  

Group A (n=30)  

receiving botulinum 

toxin therapy in 

conjunction with oral 

medication. 

Group B (n=30)  

receiving botulinum 

toxin therapy alone Mean + 

SD 
P value 

No. of 

Patients 
Percent 

No. of 

Patients 
Percent 

Age Range (years)         

55.92+7.98 0.674 40-50 10 33.33 7 23.33 

51-60 11 36.67 13 43.33 
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61-70 8 26.67 9 30.00 

71-72 1 3.33 1 3.33 

Sex         

  0.325 Male 12 40.00 15 50.00 

Female 18 60.00 15 50.00 

 

TABLE 2  

COMPARISON OF PAIN ATTACK FREQUENCY PER DAY (PERCENTAGE) 
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P<0.0001 
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TABLE -3 

COMPARISON OF FREQUENCY OF VISUAL ANALOGUE SCALE SCORE  

PER DAY (PERCENTAGE) 
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p value 

Group 

A 
8.23 5.8 2.43 26.12 3.86 1.94 33.45 2.43 1.43 37.05 5.80 70.47 

< 0.0001 

(S) 

Group 

B 
8.16 6.17 1.99 20.23 4.70 1.47 23.82 4.56 0.14 2.98 3.60 44.12 

< 0.0001 

(S) 

A total of sixty patients were enrolled, with thirty in each treatment arm. The mean age of 

participants was 55.9 years in both groups, and the age range was comparable between 

groups, with the majority falling between 40 and 70 years. There was a slight female 

predominance in the combination therapy group, while the distribution of sex did not 

differ significantly between the two groups. Overall, the baseline demographic 

characteristics were balanced.[Table 1] 

                                           At baseline, the mean daily pain attack frequency was 29.3 in 

the group receiving BoNT-A with oral medication and 34.5 in the group receiving BoNT-

A alone. By day 14, both groups showed improvement, but the reduction was greater in 

the combination group, where attacks fell to 21.7 compared with 27.5 in the monotherapy 

group. Continued decline was observed by day 30, with the combination group averaging 

16.0 attacks and the monotherapy group 22.2. At 90 days, patients on combined treatment 

demonstrated the most marked improvement, with mean daily attacks decreasing to 9.7, 

representing a 66.8% reduction from baseline. In contrast, the monotherapy group 

showed a reduction to 21.8, amounting to a 36.7% decrease. The difference in 

improvement between the two groups was statistically significant. [Table 2] 

                                          Pain intensity, assessed using the visual analogue scale, 

followed a similar pattern. The mean baseline score was 8.2 in both groups, reflecting 

severe pain at enrollment. At 14 days, the combination group demonstrated a reduction to 

5.8, whereas the monotherapy group reduced to 6.2. By day 30, further decline was seen, 

with scores of 3.9 in the combination group and 4.7 in the monotherapy group. At 90 

days, the greatest benefit was evident in the combination group, where scores dropped to 
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2.4, corresponding to a 70.5% reduction, compared with a fall to 4.6, or 44.1%, in the 

monotherapy group. Both within-group changes were highly significant, but the degree of 

reduction was consistently greater with combination therapy. [Table 3] 

                                        The temporal pattern of improvement showed that pain relief 

was evident as early as 14 days after intervention. In the combination group, pain 

reduction continued progressively across all follow-up intervals, while the monotherapy 

group exhibited an initial improvement by day 30 but plateaued thereafter, with minimal 

further decline by 90 days. This suggested that concomitant oral therapy sustained and 

amplified the effect of BoNT-A over time. 

Both treatment regimens were well tolerated. No systemic or serious adverse events were 

observed. Minor local reactions, including transient injection site pain and erythema, 

were noted in a small number of patients but resolved spontaneously. The addition of oral 

medication did not increase adverse events, and overall tolerability was good in both 

groups. 

 

Discussion 

Trigeminal neuralgia (TN) remains a challenging condition to treat, as first-line 

pharmacotherapy with carbamazepine or oxcarbazepine often provides only partial relief 

and carries the burden of adverse effects, particularly with long-term use (6). BoNT-A 

has been explored in recent years as a novel option for TN, with encouraging results in 

randomized and observational studies (8–12). However, most published studies have 

evaluated BoNT-A either as monotherapy or compared against placebo, with limited data 

directly comparing its efficacy alone versus in combination with standard oral therapy. 

This gap formed the rationale for planning the present study. We hypothesized that the 

dual approach, targeting both peripheral nociceptor activity through BoNT-A and central 

pain modulation through oral medication, could yield superior and possibly synergistic 

benefit. 

Pain Frequency Reduction 

In our study, BoNT-A monotherapy reduced daily pain attack frequency by 36.7% at 90 

days. This aligns with the results of Wu et al. (2012) (8), who reported a significant 

decrease in attack frequency in patients receiving BoNT-A compared to placebo. Turk 

Boru et al. (2017) (11) similarly observed a >30% reduction maintained at 6 months. Our 

combination group, however, demonstrated a 66.8% reduction, nearly double the effect 

of monotherapy. This degree of improvement has not been documented in earlier BoNT-

A studies, suggesting that oral antiepileptic drugs may enhance the durability and 

magnitude of BoNT-A’s effect. 

Pain Intensity (VAS Scores) 

BoNT-A monotherapy in our trial reduced mean VAS scores by 44.1%, consistent with 

the findings of Yoshida (2021) (10), who observed ~40–50% reductions in VAS over 3 
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months. Wu et al. (2012) (8) also reported significant VAS improvement compared with 

placebo. By contrast, our combination group achieved a 70.5% reduction, markedly 

superior to both our monotherapy arm and prior monotherapy studies. This indicates that 

the dual mechanism of central sodium channel blockade (carbamazepine/oxcarbazepine) 

and peripheral neurotransmitter inhibition (BoNT-A) produces synergistic analgesia. 

Safety and Tolerability 

In line with previous reports (9–12), BoNT-A was well tolerated in our patients, with 

only minor local reactions. Importantly, no systemic or severe adverse events occurred in 

either group. This confirms the favorable safety profile observed in randomized 

controlled trials (8,11) and underscores that adding oral medication does not increase 

adverse event risk when used at standard dosages. 

                          

 

                                         Carbamazepine and oxcarbazepine remain first-line therapies, 

but their effectiveness declines over time and is often limited by adverse effects (6). 

Gaber & El Deeb (2022) (12) compared BoNT-A directly with oral agents, showing both 

provided significant pain relief but without testing combination therapy. Our study 

extends their findings by demonstrating that the addition of oral agents to BoNT-A not 

only maintains tolerability but also significantly boosts efficacy. 

                                         The greater efficacy of combination therapy in our cohort 

supports the hypothesis of a dual action: oral agents act centrally to stabilize 

hyperexcitable trigeminal neurons, while BoNT-A exerts a peripheral effect by reducing 

neuropeptide release (substance P, CGRP) and nociceptor sensitization. Previous trials 

largely evaluated only one pathway at a time, whereas our data highlight the value of 

targeting both simultaneously. 

 

                                         This study adds new evidence that BoNT-A should not be 

viewed solely as a rescue option for pharmacotherapy-refractory TN but may achieve 

optimal results when integrated with standard oral therapy. The nearly twofold 

enhancement of pain reduction compared with BoNT-A monotherapy is a key new 

contribution, suggesting that early incorporation of BoNT-A alongside oral medication 

could improve quality of life and reduce dependence on high systemic drug doses. 

Furthermore, our systematic assessment at multiple time points provides insight into the 

temporal pattern of improvement, which has been underexplored in earlier trials. 

Strengths and Limitations 

The study’s strengths include its prospective design, standardized treatment protocol, and 

systematic follow-up at multiple intervals. However, several limitations should be 

acknowledged. The relatively small sample size and single-center design may limit 

generalizability. The follow-up period of 90 days, while sufficient to demonstrate 
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efficacy, does not capture long-term outcomes beyond three months. Furthermore, the 

study did not stratify patients by disease duration, severity, or medication type, which 

may influence treatment response. Placebo effect cannot be fully excluded in an open-

label design. 

Conclusion 

BoNT-A therapy is effective in managing trigeminal neuralgia, both as monotherapy and 

in combination with oral medication. The combination regimen provides superior pain 

reduction, supporting its use as a preferred treatment strategy for patients with refractory 

or inadequately controlled TN. 

Conflict of interest: none 
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