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SucceSSful ManageMent of IdIopathIc 
RefRactoRy tRIgeMInal’S thIRd BRanch 

neuRalgIa In eldeRly patIent wIth 
InfeRIoR alveolaR neRve RadIofRequency

Background:  Pulse-dose radiofrequency (PDRF) treatment is a minimally invasive alternative to continued and pulsed 
radiofrequency (PRF) treatment in chronic pain management. Although there is evidence in the literature 
of treatment for unresponsive trigeminal neuralgia (TN) with PRF, there is no proven efficacy for PDRF.

Case Report: We present a case of idiopathic refractory TN in an elderly patient treated with PDRF, since the patient 
appeared intolerant and unresponsive to pharmacological therapy. Three treatment sessions were given 
with a follow-up of 6 months. PDRF treatment was administered as long as the patient reported the 
exacerbation of the pain, in contrast to our standard clinical practice. 

Conclusions: A long-term effect and a dose-cumulative effect were seen in our patient, with a complete remission of 
the pain symptomatology. No neurological side effects or complications were reported.
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BACKGROUND
Trigeminal neuralgia (TN) is defined by paroxysmal, 

stereotyped attacks of intense, sharp pain in the dis-
tribution of one or more branches of the fifth cranial 
nerve (1). TN can be classified as classic TN, secondary 
TN caused by an underlying disease (multiple sclerosis, 
tumor along the trigeminal nerve), or idiopathic. The 
diagnostic criteria for TN are explained by the Interna-
tional Classification of Headache Disorders, Third Edition 
(2). To diagnose classic and symptomatic TN, a physical 
examination, medical and dental history, and neuroimag-
ing of the head with magnetic resonance imaging (MRI) 
are necessary (3,4). 

Carbamazepine (CBZ) is the first-step treatment drug. 
A high number of patients receive multiple treatments 

due to suboptimal efficacy of CBZ and its tolerability, 
leading to drug switching (5). Surgery and radiofre-
quency therapy are considered when the pain becomes 
unresponsive. Other techniques such as microvascular 
decompression could be appropriate in the case of low 
anesthesiological risk, and age less than 70 years in the 
case of failure of medical therapy.

Refractory neuralgia, which does not benefit from 
conservative treatments, is approached with neurode-
structive methods. These techniques have numerous side 
effects such as tissue fibrosis, formation of neuroma, 
and necrosis (6). 

Pulsed radiofrequency (PRF) was introduced despite 
its documented reduced efficacy (7) compared to radio-
frequency thermocoagulation (RFTC), since it has fewer 
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neurodestructive effects (8). Although PRF efficacy on 
the Gasserian ganglion has been assessed, it is not well 
described for the distal trigeminal branches; only 5 case 
reports (8-10) and 2 studies (11,12) have been reported. 
Case reports analyze both V3 and V2 chronic pain. One 
study compares monopolar to bipolar radiofrequency; 
the other one evaluates a PRF approach in infraorbital 
nerve neuralgia. All of the 5 case reports agree with 
a step-up approach, starting from nerve block with 
an ultrasound guide (USG) (10-12 MHz), injecting a 
mixture of local anesthetic (e.g., mepivacaine) and 
corticosteroids (e.g., triamcinolone), and ending with 
USG PFR. This latter procedure requires confirmation of 
the needle position under fluoroscopy. Four of 5 cases 
did not need any further medication after PRF. There is 
no evidence regarding PDRF’s benefits for TN; for this 
reason, choosing the radiofrequency dosage without 
guidelines or clinical evidence proves to be a significant 
limitation in the clinical use of PDRF. Here, we report 
a case of refractory idiopathic TN that was successfully 
treated with PRF with a dose-cumulative effect on the 
inferior alveolar nerve. 

CASE PRESENTATION

The patient is an 85-year-old woman diagnosed with 
TN. The patient had a history of constant bilateral ache 
of the mandibular area initially located in the third 
branch of the left trigeminal nerve. No paresthesia was 
reported. The pain interfered with speech and feeding 
but not with sleep. When she was referred to the pain 
clinic, she described her pain as sharp and intense. She 
reported a history of chronic obstructive pulmonary 
disease, previous Mycobacterium tuberculosis infec-
tion, hypertension, hypothyroidism, and chronic atrial 
fibrillation for which, at the time of our evaluation, she 
was taking direct oral anticoagulants (edoxaban), ß1-
blockers, digoxin, furosemide, ramipril, levothyroxine, 
and levosulpiride.

Dental pain, nasal cavity pathologies, as well as in-
flammation of the temporomandibular joint or tonsils 
and pharynx were excluded as they could cause pain 
in the same region. An MRI was conducted to exclude 
structural lesions (13,14) and no pathological signs were 
reported. All physical examinations, including that of 
the cranial nerves, were normal. 

The patient had tried multiple combinations of 
medications including CBZ, gabapentin, pregabalin, 
tapentadol, and topiramate with no significant relief 
from either monotherapy or in combination with 

other medications. She also tried acupuncture and 
cannabinoids. 

Due to the high bleeding risk from direct oral anti-
coagulants therapy, PRF on the Gasserian ganglion was 
ruled out as a possible treatment strategy. Based on her 
presentation, she was scheduled for inferior alveolar 
nerve ganglion block with 1.5 mL of lidocaine 2%. After 
5 minutes she reported complete remission. Based on 
these observations, we decided to proceed with PRF in 
order to provide long-term pain relief.

The patient was placed supine. After having identi-
fied via surface marker the pterygomandibular muscle 
raphe and pterygomandibular depression, the needle 
was placed in the area between them, at the level of the 
coronoid notch of the anterior border of the mandible’s 
ramus (see Fig. 1 for further details). 

At this stage, the radiofrequency needle tip was 
stimulated to exclude paresthesia and sensory nerve 
alterations. PDRF supply was given by the NeuroTherm 
NT1100™ radiofrequency generator. After a positive 
sensory test (50 Hz), PDRF was performed at a volt-
age of 45 V, 20 milliseconds, and 2 PPS. Keeping the 
temperature below 42°C, 1200 pulses were applied 
to the inferior alveolar nerve before it enters into the 
mandibular foramen to reach the mandibular canal. No 
drugs were added after the procedure and no discom-
fort or local reactions were reported. 

One month after the procedure, during the follow-up 
visit, she reported fewer exacerbations and a reduction 
of the intensity and the area involved. We decided to 
proceed with a second PDRF session (1200 pulses, 45 V, 
20 milliseconds, 2 PPS) since the patient was still symp-
tomatic and every medication taken before had failed 
(see Fig. 2). The radiofrequency treatment was repeated 
every 2 months, thus completing 3 PDRF treatment 
sessions over a period of 4 months. PDRF sessions were 
progressively improved each time by reducing the pain’s 
site extension and the number of pain exacerbations. 
During the last treatment session, to further treat the 
neuropathic pain symptoms, 25 mg of pregabalin was 
prescribed once a day for the first 3 days, twice a day 
from the fourth day, and 3 times a day from the seventh 
day onward. 

After PDRF treatment, at a 6-month follow-up, the 
patient reported complete remission of her chronic pain 
so that she was able to use dental prostheses. Occasional 
paresthesias lasting about 2 minutes were also reported.

Her current pharmacological maintenance treatment 
is pregabalin 25 mg 3 times a day. At the 6-month 
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follow-up, she expressed her satisfaction with pain relief 
given from the PDRF treatment. 

DISCUSSION AND CONCLUSION

PDRF is a technical improvement over PRF, although 
its mechanism of action on the pain signaling process 
is expected to be similar for both methods (15). PDRF 
enables consecutive pulses at the same pulse amplitude 
and width, keeping the area under the limit of tissue 
thermocoagulation. In PDRF, every pulse has the same 
characteristics as the previous one, allowing standard-
ization of received doses and its reproducibility (15). 
PDRF’s neuromodulation produces nerve repolariza-
tion and inhibits excitatory C fiber response (16).  The 
main difference between the 2 methods is that PDRF 
maintains the tissue temperature below 42°C. In PRF, 

an increased tissue temperature beyond 42°C causes 
impulse modification in amplitude or voltage; in PDRF, 
when that temperature is reached, the following im-
pulse is not dispensed, resuming delivery of pulses when 
the temperature drops below 42°C (15).

Scientific literature guidelines do not show a correla-
tion between dose and pathology. In a standard-voltage 
PRF, the alternating current has an impulse frequency 
of 2 Hz, and an output voltage of 45 V (17); however, a 
study conducted by Luo et al (18) showed that TN has 
better outcomes when treated with high-voltage PRF 
rather than standard-voltage PRF. The mechanisms un-
derlying a better pain relief effect remain unclear, one 
of which probably includes changes in dorsal horn c-fos, 
even if the latter changes do not represent a specific 
marker (19). In infraorbital nerve neuralgia treated with 

Fig. 1. The image shows how to identify the point where we performed the PDRF. Image A shows where the coronoid notch 
is located and how to place the finger during the maneuver inside the buccal ostium. The same image shows the innervation 
passing through that region. The lingual nerve contracts close relationships with the alveolar nerve, making it possible to 
anesthetize a portion of the tongue. In image B, the points of reference are shown. The green dotted line corresponds to 
the coronoid notch. The red line emphasizes the pterigomandibular raphe, and the pterigomandibular depression is clearly 
visible in the image. 
Identifying as the vertical line the space between the pterigomandibular raphe and pterigomandibular depression, and 
identifying as the horizontal line a segment that originates from the midpoint of the finger placed on the coronoid notch 
to the vertical line, we find in the intersection the injection point to conduct the lower alveolar nerve block. (Created with 
BioRender.com)
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pulsed radiofrequency, one-month, 3-month, 6-month, 
and 2-year efficacy checks are suggested (12). An add-on 
treatment for those who do not respond to the standard 
therapy is also required in every follow-up (18).

In our case of TN treated with PDRF, both the exten-
sion of the pain symptomatology and the number of 
exacerbations were reduced with a cumulative overall 
effect that may suggest different underlying physiologi-
cal mechanisms and outcomes between PDRF and other 
radiofrequency treatments. Repetitive treatment could 
raise the total radiofrequency dose with an additive 
process altering nerve conduction. 

Reducing symptomatology plays an important role 
in an elderly population, since patients without teeth 
and therefore with difficulty in eating solid food with 
TN can lose a considerable amount of weight in a short 
time, exposing them to sarcopenia. 

This case report described an alternative approach 
to TN using PDRF in a dose-cumulative way. Since the 
scientific literature does not provide PDRF treatment 
guidelines for similar patients, we look forward to a 
clinical trial in the future even if the paucity of cases 
makes it very hard to have a substantial number of 
patients. 
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Fig. 2. Timing of PDRF treatment, clinical outcomes, and 
follow-up. A period from October 2018 to September 2019 
was taken into consideration.
Abbreviation: PDRF, pulse-dose radiofrequency
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