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Abstract   
Background & Objective: Trigeminal neuralgia (TN) is the most common cause of neuropathic pain with few 
issues regarding medications whereas surgeries need careful consideration. Radiofrequency ablation (RFA) can 
be used as an intervention treatment bridging the gap of long-term medication and surgical intervention. RFA 
procedure has its own complications following electrode placement and ablation procedures. We analyzed the 
effectiveness of low temperature RFA treatment in patients with trigeminal neuralgia.  

Methodology: This study was a prospective analysis of the data from the medical records of 21 patients. A single 
cycle of RFA  at 60° C of for 90 sec was performed from November 2018 to July 2019. Data collection included 
preoperative pain scores, analgesics prescribed, pain  scores on numerical rating scale (NRS) for 6 months follow 
up.  

Results: The subjects 53.86 ± 10.48 y (43% men and 57% women) observed NRS decrease significantly (mean 
2.15, SD 0.9; p < 0.05). No significant influence of analgesic combination gabapentin and Amitriptyline, or 
carbamazepine and Amitriptyline to pain spectrum improvement underwent RFA.  

Conclusion: A single cycle of of RFA treatment at 60° C for 90 sec among TN patients showed significant 
improvement of pain at 6 months without complications.  

Abbreviations: TN: trigeminal neuralgia; NMDA: N-methyl-d-aspartate GABA: gamma aminobutyric acid; TCA: 
tricyclic antidepressant; MVD: microvascular decompression; RFA: radiofrequency ablation; PRF: pulsed 
radiofrequency; NRS: numerical rating score; SNRI: serotonin-norepinephrine reuptake inhibitor 
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1. Introduction 
The 5th cranial nerve or trigeminal nerve (TG) has two 

main portions; the trigeminal nucleus and the 

Gasserian ganglion. The nucleus extends throughout 

the entire brain stem and the Gasserian ganglion (GG) 

is located in the Meckel’s cave close to the anterior 

surface of the petrous part of the temporal bone. From 

here arise three main branches of the TN; the 1st 

branch, called ophthalmic nerve, lies 

medioposteriorly, the 2nd branch, the maxillary nerve, 

lies intermediate, and the 3rd branch, the mandibular  

 

nerve, lies ventrolaterally.1 Trigeminal neuralgia (TN) 

can be found in 12.6 to 27 per 100,000 people, 

annually.1-3 The classical TN (CTN) is caused by 

vascular compression, and secondary TN (STN) by 

abnormal structures around foramen ovale.2,4,5 

Accompanied vessels might cause TG demyelination 

leading to hyperexcitability and ectopic discharge to 

the neighboring fibers.4                 

The most commonly used drugs are carbamazepine 

(CBZ) and oxcarbazepine (OXC), which can reduce 

80% of the symptoms as first-line treatment, but long-
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term use might alter the mental status and memory, and 

lead to bone calcium catabolism, weight gain, 

syndrome of inappropriate antidiuretic hormone 

(SIADH), hypersensitivity, dizziness, instability state 

or acute lymphoblastic leukemia.6,7 Lamotrigine 

(LTG) inhibits the glutamate, and baclofen, an gamma-

amino-butyric-acid (GABA) receptor agonist, have 

been used as second-line treatment.1,8,9 Botulinum 

toxin type A (BTX-A) has also been used for pain 

management.1,9-12 Gabapentin (GB) and pregabalin 

(PG) are less preferred as monotherapy,9,10 and need 

caution regarding the kidney and liver functions and 

mental status changes.13  Tricyclic antidepressants 

(TCA) have potent anti-arrhythmia action, sedation, 

coma, or death in long-term medication.14,15  

Various interventional procedures have been 

introduced in the clinical practice of pain management, 

including microvascular decompression (MVD), and 

gamma knife radiosurgery (GKRS). Both treatments 

have level C of evidence-based medicine.14,16-22 

Prior treatment by phenol gangliolysis or balloon 

decompression might cause surrounding tissue 

damage,16,23-25 while radiofrequency ablation (RFA) 

has less than 1% of complication rate.26-28 The initial 

remission rate of RFA was 85.3% to 97.7%, compared 

to 94% by pulsed radiofrequency (PRF),  and after 5 y 

the RFA remission was 50.4% to 80.7%.29 The 

recurrence rate gradually increases with the passage of 

time, but is reduced after repeated ablation.30 There is 

no significant differences in pain improvement among 

patients treated with RFA at 68°C–70°C or 71°C–

75°C. However, lower temperatures may be safer than 

higher temperatures.31 The evidence-based medicine 

categorizes RFA as 2B+ and PRF as 2B for TN 

treatment.32,33  

The local anesthetic block for diagnostic purpose 

might confuse the exact lesion site(s), so we used 

sensory stimulation for diagnostic purposes. A local 

anesthetic can reduce the unpleasant sensation, and the 

patients might confuse if the sensory stimulation is on 

the corrected TG branch(es) or not. We hypothesized 

that if correct lesion site(s) can be found, we may apply 

lower temperature than the routine with a good result.            

2. Methodology 
It was a prospective, observational study approved by 

the Ethical committee: No. 856/EC/KEPK-

RSDK/2021 to evaluate the effectiveness of RFA 

procedure at 60 oC, among twenty-one TN patients, 

conducted between November 2018 to July 2019. All 

patients were hospitalized in our hospital. TN patients 

with unsatisfactory prior analgesic treatment were 

offered to consent to be involved in the present study, 

while those who refused to join the study and those 

who had head or face surgery were excluded.  

We analyzed the numerical rating scale (NRS) of 

subjects prior to and 6 months after the intervention. 

Twelve subjects had suffered from pain for 6 months  

 

and nine subjects had neuralgia for more than 6 

months. Drugs used were: CBZ (200 - 400 mg/ day), 

GB (150 – 600 mg/ day), and TCA (amitriptyline 12.5 

– 50 mg/ day). The potential complications were: 

worsening of the facial motor weakness, diminished 

corneal reflex, hypoesthesia, persistent pain, 

hypersensitive reaction to local anesthetic (lidocaine), 

antibiotic, or RF materials.     

Subjects were placed in supine position with 

hemodynamic monitoring and the head extended head, 

face scrubbed at 2–3 cm laterally to the lips. C-arm 

fluoroscopy placed on by slightly oblique rotation 20° 

to 25°, caudally tilted at 45° to 50° as the lesion site so 

that the foramen ovale was visualized. Inj. lidocaine 

2%, 2 mL was injected for local anesthesia followed 

by insertion of a 10 cm long needle 22 G, straight 

toward the pupil (Figure 1), the depth not exceeding 2 

mm from the plane of the clivus at the lateral view, and 

smoothly inserted just after passing through the 

foramen ovale (Figure 2). The sensory stimulation was 

performed at 50 Hz and 0.1−1.5 volts, by pulling out 

the stilet and inserting the electrode's tip through the  

A 

B 

Figure 1. Procedure: (A) administration of 1 

mL lidocaine 2%, (B) RFA procedure on the 

lateral view of C-arm fluoroscopy 
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cannula, then motor stimulation was set at 2 Hz, 

0.1−1.5 volts. Quite commonly the subjects would 

identify the correct painful TG branch(es) affected in 

this step. In this study, we applied the diagnostic block 

procedure by using sensory stimulation (below 0.5 

volts), and then 1 mL of lidocaine 1.5% was injected 

just before the ablation started.  

A single cycle of RFA procedure by setting up a G4 

Cosman™ generator on 60°C for 90 sec according to 

affected branches was completed and the patient was 

shifted to the recovery room for observation at least for 

half to one hour. Post-procedure the patient was 

followed up for 6 months. Data were identified using 

IBM Statistical Product and Service Solutions (SPSS) 

for windows version 26.0. NRS before and after were 

compared with the Wilcoxon signed-rank test. For all 

comparisons, P < 0.05 was accepted to be significant. 

3. Results 
The study was completed by all 21 patients, who 

underwent an RFA procedure following TN diagnosis. 

Nine men and 12 women, age average of 53.86 ± 10.48 

y, were included (Table 1). The duration of TN ranged 

from 3 to 24 months (mean 8.3 ± 6.3 months). The pain 

was noted to improve significantly by NRS scale 

within 6 months follow-up (33.3% to 85.7%, mean 

63.04%), or by Wilcoxon signed-rank test by mean 

2.15 ± 0.9 (P < 0.05) (Table 2). Both genders suffered  

from TN without significant correlation to pain i 

 

Table 2. Numeric Rating Scale pre- and post 

RFA treatment 

Parameter Pre-RFA Post-RFA P 

NRS  5.66 ± 1.01 2.14 ± 0.96 0.00 

NRS: Numeric Rating Scale. A respondent selects a 

whole number (0–10 integers) that best reflects the 

intensity of his/her pain. RFA. Radiofrequency Ablation 

 

improvement (P > 0.05). We observed significant pain 

improvement without any serious complications. Two 

subjects suffered from mild facial hypoesthesia, 

wherein all of the analgesic prescriptions were 

reduced. 

4. Discussion 
RFA acts by the thermocoagulation of nociceptive 

fibers (A-δ and C), whereas lower temperatures might 

Table 1. General characteristics of the patients 

Variable Value 

Age (y)  53.86 ± 10.48 

Gender   M : F 9 (42.9%) : 12 (57.1%) 

Duration of complaints 

(months) 

8.3 ± 6.3  

Data presented as Mean ± SD or n (%) 
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not alter A-α and A-β fibers.35 The improvement after 

6 months follow up was 33.3% to 85.7% (mean 

63.04%) without complications, as compared to 82°C 

and 2 min cycles with 5 y follow-up (50.4%).11 The 60 

sec of each: 65°C, 70°C, and 75°C within 18 months 

follow up showed improvement. At 24 h, 77.8% 

patients with improvement, at 1-month 77.8%, at 3-

months 82.4%, at 6-months 80%, at 1-year 63.6%, and 

at 1.5 years 33.3%. The first cycle of RFA successfully 

66.7% 27,31,36, similar to this study (mean 63.04%).5,11,36 

This study was conducted to monopolar RF 

technology, which by increasing the temperature from 

60°C to 90°C the lesion width might increase 2.9 mm 

to 5.2 mm, so 1.8 mm to 2.8 mm of the length within 2 

min. It was observed that by increasing the temperature 

and duration of ablation might enhance the heating of 

the area surrounding the active cannula tip.37 While 

injections of saline or lidocaine before the ablation 

might enhance the ablation lesion size. By 6 months of 

follow-up, the lower temperature and shorter duration 

(90 sec), observed significant pain improvement.  The 

curved tip-electrode needling may avoid unnecessary 

injuries, and unwanted ablation of the branch(es) of the 

nerves with single ablation.36 Pain improvement is 

associated with neuromodulation from RF electric 

fields, rather than by neurolytic mechanisms. Recently 

the role of RF has been studies in many other 

pathologic conditions with variable success.37-40 

5. Limitations 
There were a few limitations of our study; the sample 

size was much small, existing comorbidities might 

have effected the pain improvement such as patients 

with diabetes or depression, a comparison with 2 or 3 

groups treated with higher temperatures and a longer 

follow-up need to be further analyzed. 

6. Conclusions 
A single cycle of RF treatment at 60°C for 90 sec 

among trigeminal neuralgia patients showed 

significant improvement of pain severity at 6 months 

without any complications. 

7. Data availability 

The numerical data generated during this research is 
available with the authors. 
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