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INFERIOR ALVEOLAR NERVE RADIOFREQUENCY ABLATION FOR REFRACTORY 
TRIGEMINAL NEURALGIA: A CASE REPORT

Neal A. Shah, MD1, Chandni B. Patel, BS2, Ankur A. Patel, DO3, and Devang Padalia, MD1

Trigeminal neuralgia, also known as tic dou-
loureux, is a disorder characterized by pain in 
the distribution of the trigeminal nerve. Chronic 
pain secondary to this condition can have a sig-
nificant negative impact on a patient’s quality of 
life. We present an educational case of refractory 
trigeminal neuralgia responsive to a novel pain-
alleviating procedure. An 80-year-old man with 
recurrent trigeminal neuralgia presented with 
episodic pain refractory to multimodal pharma-
cologic treatment, as well as interventional pain 
procedures. Radiofrequency ablation (RFA) to 

the mandibular and maxillary branches of the 
trigeminal nerve was attempted, but deemed un-
successful. In an attempt to relieve the patient’s 
pain in the mandibular region, an inferior alveolar 
nerve block with radiofrequency ablation was 
performed. The patient reported a significant long-
term reduction of his pain and improved ability to 
perform activities of daily living. 
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appropriate pharmacologic and surgical interventions 
to manage this debilitating and painful condition. 

CASE PRESENTATION

An 80-year-old man with no significant past medical 
history presented to the interventional pain clinic with 
a chief complaint of recurrent episodes of right-sided 
facial pain for 8 years. Episodes of pain were de-
scribed as sharp, localized right-sided facial pain that 
originated under the tongue and radiated outwards 
towards the base of the jaw, medial border of the ear, 
and zygomatic process. The patient reported that the 
pain was triggered by eating, chewing, shaving, and 
speaking. These episodes occurred up to 20 times 
per day causing significant impairment to his daily 
activities and quality of life. The patient denied any 
recent craniofacial trauma, recent dental procedures 
including dental extractions, and no history of herpes 
zoster infection. He denied any dizziness, focal 
weakness, headaches, vision changes, or ataxia. 
Based on the clinical history and high suspicion of 
TN, magnetic resonance imaging (MRI) of the brain 
was completed, which ruled out any neurovascular 
compression or space-occupying lesion or mass. A 

Trigeminal neuralgia (TN) is a disorder typically char-
acterized as episodic, unilateral pain in the distribution 
of the trigeminal nerve, most commonly the maxillary 
(V2) or mandibular branches (V3). Although descrip-
tions of trigeminal neuralgia have been around for 
centuries, the first documented case was not until the 
late 1700s (1). The prevalence is estimated to be 1 to 
2 per 100,000, with women affected more than men at 
a 3:2 ratio. Research has shown that TN is commonly 
associated with underlying arterial hypertension and 
multiple sclerosis. The most common etiology of TN 
is vascular compression of the trigeminal nerve root, 
which results in focal demyelination and aberrant 
neural discharge (2,3). Symptoms are often debilitat-
ing and affect patients’ activities of daily living; hence 
prompt recognition is necessary, as is initiation of 
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trial of oral pharmacologic agents including carba-
mazepine, gabapentin, and verapamil was initiated. 
This regimen was initially effective, but the patient 
became refractory to this treatment and continued 
to have intermittent episodes of pain. Furthermore, 
the patient had disequilibrium and cognitive side ef-
fects from these pharmacologic agents. The patient 
was not interested in trying other pharmacologic or 
invasive surgical therapies, but agreed to a diagnostic 
trigeminal nerve block of the right V2 and V3 nerve 
branches. This block provided the patient greater 
than 80% pain relief and he was therefore deemed 
an appropriate candidate for radiofrequency ablation 
(RFA) of these nerves. The RFA procedure was per-
formed by skilled interventionalists; sensory testing 
prior to ablation indicated concordant pain within 
the distribution of the trigeminal nerve, emphasizing 
correct placement of the RFA electrode. However, 
the patient’s symptoms did not resolve. A repeat 
RFA procedure with sensory testing was performed, 
but the patient reported having continued pain in the 
distribution of the lower jaw and mandible. In addition, 
the patient developed right-sided tongue numbness 
and intermittent slurring of his speech. Since the 
patient had minimal relief from the usual pharma-
cological and interventional therapies, a novel right 
inferior alveolar nerve block with RFA was proposed.   

The inferior alveolar nerve block was conducted by 
initially identifying the coronoid notch, located at the 
region of greatest concavity on the anterior border 
of the ramus, and the deepest part of the pterygo-
mandibular raphe. The needle insertion site was 
identified 3 quarters the distance from the coronoid 
notch to the deepest part of the pterygomandibular 
raphe (Fig. 1) and approximately 6 to 10 mm above 
the occlusal plane of the lower teeth. A 25-gauge, 
1.5-inch needle was slowly advanced transorally 
until reaching the mandible, after which the needle 
was slightly withdrawn. After the needle location 
was confirmed with fluoroscopy (Fig. 2) and there 
was negative aspiration of blood, 5 cc of 0.25% 
bupivacaine was injected in a fanned-out pattern. 
The diagnostic block was deemed successful with 
complete pain relief for over 8 hours; therefore, the 
patient was brought back for RFA of the inferior al-
veolar nerve. Using the same technique, a 100-mm 
RFA needle with a 5-mm active tip was advanced 
towards the nerve. Sensory stimulation of the nerve 

was concordant to the patient’s area of pain at 0.5 V, 
1 millisecond pulse duration, and a stimulation rate 
of 50 Hz. Motor stimulation at 1.7 V, a 1-millisecond 
pulse duration, and a 2-Hz stimulation rate produced 
movement of the mylohyoid and the anterior belly of 
the digastric muscle. After testing, RFA of the nerve 
was conducted for 90 seconds at 80 degrees Celsius. 
The patient had no postprocedure complications and 
did not report any muscular weakness. At the one-
day, one-month, and 6-month follow-ups, the patient 
reported greater than 70% relief of his pain and was 
very satisfied with the results. 

DISCUSSION 

The trigeminal nerve is the major sensory nerve for 
the face and the major motor nerve for the muscles 
of mastication. The nerve emerges off the brainstem 
at the level of the midpons and continues through the 
prepontine cistern and Meckel’s cave to the trigeminal 
ganglion (4). From the trigeminal ganglion, the nerve 
splits into 3 major divisions: ophthalmic (V1), maxillary 
(V2), and mandibular (V3). This patient had pain pri-
marily along a branch of the mandibular nerve called 
the inferior alveolar nerve. This nerve branches off 
the mandibular nerve at the level of the mandibular 
ramus and continues inferiorly into the mandibular 
foramen before it gives rise to the mylohyoid nerve, 
a motor branch innervating the mylohyoid muscle 
and anterior belly of the digastric nerve. The inferior 
alveolar nerve also gives rise to 2 sensory branches, 
the mental and incisive nerves. The mental nerve 
provides sensation to the anterior chin, lower lip, and 
buccal gingiva of the anterior mandibular teeth. The 
incisive nerve provides sensation to the first premolar, 
canine, and incisor teeth and their buccal mucosa. 

TN is a chronic pain condition that is described 
as unilateral, intermittent, sharp, electric-like pain 
in the distribution of one or more branches of the 
trigeminal nerve, with the maxillary branch being 
the most commonly affected. Episodes are typically 
triggered by nonpainful stimuli including light touch, 
brushing, chewing, talking, and smiling. The diagnosis 
of primary TN is a clinical diagnosis with paroxysms 
of pain in the distribution of the trigeminal nerve with 
an unknown cause. When there is a clinical suspicion 
of TN, it is imperative to search for potential causes. 
Secondary causes of TN are more common in those 
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Fig. 1. Needle insertion site at the height of the coronoid 
notch into the deepest part of the pterygomandibular 
raphe.

Fig. 2. Confirmed needle placement with fluoroscopy. 

who have bilateral symptoms, age less than 40 years 
old, a history of multiple sclerosis, and/or hypoesthe-
sia or hyperalgesia in the affected trigeminal region. 
Common secondary causes of TN include multiple 
sclerosis plaques, intracranial masses, acute herpes 
zoster, postherpetic neuralgia, and trauma (2). Even 
though these clinical features can help clinicians sus-
pect secondary causes of TN, the absence of these 
features does not definitively rule out the possibility 
of secondary causes. Neuroimaging, in particular an 
MRI of the brain with and without contrast medium, 
is recommended to rule out any secondary causes; 
however, surgery is often required to definitively rule 
out vascular compression that may not be observed 
on neuroimaging. Additionally, the International Head-
ache Society has developed the third edition of The 
International Classification of Headache Disorders 
(ICHD-3) (5), which outlines the diagnostic criteria 
for TN; these include: 
 1.  Recurrent episodes of unilateral facial pain in 

the distribution of one or more divisions of the 
trigeminal nerve;

 2.  Pain that is characterized as brief (lasting a sec-
ond to 2 minutes), severe intensity, and shock-
like, sharp quality pain;

 3. Triggered by a noxious stimulus; 
 4.  Pain is not characterized any better by other 

ICHD-3 diagnostic criteria. 

For our patient, neuroimaging for any space-occu-
pying masses, lesions, or vascular compression of 
the trigeminal nerve and clinical presentation fulfilled 
the ICHD-3 diagnostic criteria. 

Although there are many different causes of TN, 90% 
of cases are caused by compression of the trigemi-
nal nerve root by an artery or vein, most commonly 
the superior cerebellar artery (6). Other causes of 
trigeminal nerve root compression include acoustic 
neuroma, meningioma, aneurysm, or arteriovenous 
malformation (7). The compression leads to an axo-
nal injury resulting in demyelination leading to the 
symptoms of trigeminal neuralgia (2). TN is primarily 



IPM Reports

52

IPM Reports Vol. 3, No. 2, 2019

a clinical diagnosis in which neuroimaging can help 
differentiate between primary and secondary causes, 
but is not required for diagnosis. The treatment of 
TN is often a challenge; however, a multidisciplinary 
approach is recommended to provide better care 
for this population. Conservative management with 
pharmacologic agents is the first line of treatment. 
The most effective and first-line pharmacological 
treatment for this condition is  carbamazepine, an 
anticonvulsant agent. Although the mechanism of 
analgesia is unconfirmed, it is thought that the block-
age of voltage-gated sodium channels stabilize the 
neuronal impulses associated with TN, providing 
symptomatic relief. Studies have shown carbam-
azepine having approximately 80% initial efficacy in 
resolving symptoms; however, the side effect profile is 
often the limiting factor with this medication (8). Other 
pharmacologic treatments include oxcarbazepine, 
baclofen, lamotrigine, and pimozide; these are often 
recommended for those who are unable to tolerate 
the side effects associated with carbamazepine.

For individuals who fail multiple pharmacologic 
therapies, as in our case, there are a wide range of 
interventional therapies available with varying levels 
of effectiveness that can help treat TN. Microvascular 
decompression (MVD) surgery is the most effective 
surgical treatment in providing long-term pain relief 
in 90% of patients with TN (8).  MVD involves a cra-
niotomy to remove or relocate the superior cerebel-
lar artery that is placing pressure on the root of the 
trigeminal nerve. This is done by placing a sponge or 
pad between the trigeminal nerve and the artery to 
remove the pressure and pulsatile effects of the artery 
(10). However, there are significant risks for aseptic 
meningitis, occurring in up to 11% of patients, and 
chronic hearing loss, occurring in up to 10% of pa-
tients (11). Even though MVD is an effective treatment 
option for TN, it is typically recommended for patients 
younger than 70 years old due to the complications 
that can arise with the use of general anesthesia 
(12).  For those individuals who are above the age of 
70 and/or who have multiple morbid conditions, RFA 
is the recommended treatment option if adequate 
relief is obtained from a trigeminal ganglion block. 
RFA uses high frequency radio waves (500 kHz) to 
ablate the nervous tissue in the treatment of chronic 
pain. A study examining the outcomes of using RFA 
in 1,600 patients diagnosed with TN over 25 years 

reported 97.6% of patients having acute pain relief, 
with 7.7% of patients having pain recurrence within 6 
months (13). At the 5-year follow-up, about 57.7% of 
the patients who underwent only a single procedure 
had complete pain relief and 92% of patients with 
either a single procedure or multiple procedures 
continued to have pain relief (14). The initial pain relief 
post RFA is comparatively similar to that obtained 
with MVD. However, with RFA there is a 15% to 20% 
rate of pain reoccurrence in 12 months, which is the 
lowest recurrence rate among all the percutaneous 
techniques (15). Although the long-term efficiency 
of RFA is lower compared to MVD, RFA can be con-
sidered the treatment of choice when pharmacologic 
agents fail, due to the associated lower mobility and 
mortality rates (16). 

Another treatment modality includes percutaneous 
glycerol injection in which glycerol, a mild neurolytic, 
is injected into Meckle’s cave where the trigeminal 
nerve ganglion lies. In a long-term follow-up study, 
97.1% of the patients reported immediate success 
post injection and 81.18% had long-term success 
(17). Gamma knife surgery (GKS) is the least invasive 
non-pharmacologic treatment modality, which uses 
radiation to target the root of the trigeminal nerve. 
This slows the formation of a lesion on the nerve and 
prevents transmission of pain signals to the brain 
(18). Outcomes and the complication rate with GKS 
are similar to other ablative therapies, making GKS 
an attractive modality; however, the delayed onset of 
pain relief is a significant drawback. 

For patients who fail to respond to the initial RFA, a 
repeat procedure is a recommended first option since 
RFA is a low-risk, minimally invasive procedure with a 
high rate of efficacy. If pain persists following repeat 
RFA, it is imperative for practitioners to reassess the 
radiation pattern and physical examination findings 
and consider targeting more specific nerve branches, 
like in this case the inferior alveolar nerve. Addition-
ally, since other techniques including glycerol abla-
tion, balloon compression, or gamma knife surgery 
have similar efficacy compared to RFA, these all serve 
as viable options when treating patients who have 
failed RFA. If the patient continues to not respond 
to the various procedures previously mentioned, an 
invasive MVD should be considered. Even though 
the MVD provides the lowest rate of pain recurrence 
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compared to other treatment modalities, the risks as-
sociated with an invasive surgery need to be weighed 
against the supposed benefits. 

Recent case reports have shown success with the 
use of peripheral nerve stimulation as a treatment 
of refractory TN (18). Although current studies show 
promising outcomes, there have not been long-term 
studies evaluating the use of nerve stimulation for TN. 
Further research regarding this modality would help 
clinicians incorporate it in the treatment algorithm for 
TN and other chronic pain syndromes. 

CONCLUSION

Trigeminal neuralgia is a debilitating condition 
that affects the quality of life of many patients. In 
many patients, pharmacologic and/or interventional 

treatments can provide great success. However, as 
outlined in our case, there is a subset of patients 
who suffer from refractory TN, which can be difficult 
to manage. To our knowledge, we present the first 
case report describing RFA of the inferior alveolar 
nerve for treatment of refractory trigeminal neuralgia. 
Targeting the inferior alveolar nerve can be a viable 
option in patients who suffer from refractory trigemi-
nal neuralgia and have had minimal benefits from 
pharmacological treatments. 

Physicians should consider this novel procedure for 
treatment of refractory cases of trigeminal neuralgia 
prior to more invasive surgical procedures, which 
carry an increased chance for severe complications. 
Early and effective intervention for patients suffering 
from this condition can significantly improve their abil-
ity to function normally and improve their quality of life. 
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