
Copyright © 2020 The Korean Neurosurgical Society  814

Clinical Article
J Korean Neurosurg Soc 63 (6) : 814-820, 2020
https://doi.org/10.3340/jkns.2020.0139 pISSN 2005-3711   eISSN 1598-7876

Clinical Outcome of Percutaneous Trigeminal Nerve Block 
in Elderly Patients in Outpatient Clinics

Hyek Jun Seo, Chang Kyu Park, Man Kyu Choi, Jiwook Ryu, Bong Jin Park

Department of Neurosurgery, School of Medicine, Kyung Hee University, Seoul, Korea

Objective : Trigeminal neuralgia (TN) is a severe neuropathic condition that affects several elderly patients. It is characterized 
by uncontrolled pain that significantly impacts the quality of life of patients. Therefore, the condition should be treated as an 
emergency. In the majority of patients, pain can be controlled with medication; however, other treatment modalities are being 
explored in those who become refractory to drug treatment. The use of the trigeminal nerve block with a local anesthetic serves 
as an excellent adjunct to drug treatment. This technique rapidly relieves the patient of pain while medications are being titrated 
to effective levels. We report the efficacy and safety of percutaneous trigeminal nerve block in elderly patients with TN at our 
outpatient clinic.
Methods : Twenty-one patients older than 65 years with TN received percutaneous nerve block at our outpatient clinic. We used 
bupivacaine (1 mL/injection site) to block the supraorbital, infraorbital, superior alveolar, mental, and inferior alveolar nerves 
according to pain sites of patients.
Results : All patients reported relief from pain, which decreased by approximately 78% after 2 weeks of nerve block. The effect 
lasted for more than 4 weeks in 12 patients and for 6 weeks in two patients. There were no complications.
Conclusion : Percutaneous nerve block procedure performed at our outpatient clinic provided immediate relief from pain to 
elderly patients with TN. The procedure is simple, has no serious side effects, and is easy to apply.
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INTRODUCTION

Trigeminal neuralgia (TN) is a neuropathic condition char-

acterized by recurrent brief episodes of sudden stabbing (lanci-

nating) facial pain involving the trigeminal nerve. The condi-

tion is mostly unilateral and can involve one or more branches 

of the trigeminal nerve. The severe paroxysmal pain associated 

with the condition affects the physical functions of patients and 

reduces their quality of life15,25). TN predominantly occurs in 

individuals older than 60 years. Its onset is rare in individuals 

younger than 40 years, except in those with multiple sclerosis or 

cancer, where symptoms differ from the “classic” TN in terms 

of facial sensory loss and pain distribution along the branches 

of the trigeminal nerve4,22). The common age of onset of TN is 
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40 to 60 years; however, years or even decades pass before the 

initially brief episodes of pain become intractably severe or fre-

quent and unresponsive to medication. A majority of patients 

seek first neurosurgical intervention for their symptoms in 

their eighth decade of life. Moreover, several patients at this age 

or above continue to seek neurosurgical assistance when their 

TN fails to respond to initial surgery or recurs after transient 

success19).

Immediate surgical intervention is not possible in elderly 

patients presenting with severe facial pain. There is a growing 

concern of complications associated with surgery with the in-

crease in age. Furthermore, elderly patients find it difficult to 

wait for surgical treatment19). Therefore, other treatment ap-

proaches, such as percutaneous administration of medicines, 

are being used, which are relatively easy to apply and more ef-

fective. However, these require expert technical skills. Fur-

thermore, several of these are neurodestructive in nature and 

may be associated with adverse side effects such as sensory 

loss and dysesthesia7).

This study investigated the clinical outcome of percutane-

ous nerve block of the trigeminal nerve in terms of its efficacy 

and safety in elderly patients with TN in our outpatient clinic.

MATERIALS AND METHODS

All procedures performed in studies involving human par-

ticipants were in accordance with the ethical standards of the 

Institutional Research Committee of Kyung Hee University 

Hospital (approval number KMC IRB 1511-14) and with the 

1964 Helsinki declaration and its later amendments or com-

parable ethical standards.

Patient and study design
This study was conducted from January 2018 to December 

2019 on patients older than 65 years who were treated for TN 

in our hospital. These patients did not show an improvement 

in symptoms with medication and thus received additional 

injection therapy in the outpatient facility.

Patients included in the study visited the outpatient clinic 

every 2 weeks after injection therapy for assessment of the de-

gree of pain. Numeric rating scale (NRS) was used to measure 

the degree of pain. The patients were maintained on medica-

tion even after the injection therapy. No additional injection 

treatments were administered during the 6 weeks of outcome 

evaluation.

Intervention
All nerve block procedures were performed with bupiva-

caine hydrochloride (0.5%, 5 mg/mL) using a 23-gauge needle. 

In the majority of patients, 1 mL of the drug was administered 

at each injection site.

The majority of the ophthalmic (V1) division of the trigemi-

nal nerve had a supraorbital nerve block. In the case of maxil-

lary (V2) division, the infraorbital and superior alveolar nerves 

were blocked, whereas in the case of mandibular (V3) divi-

sion, the mental and inferior alveolar nerves were blocked. 

Neuroblocking was performed according to the previously 

described procedure6,10,12).

The supraorbital nerve is one of the terminal branches of 

the trigeminal-ophthalmic nerve. It exits the cranium via an 

opening above the orbit known as the supraorbital foramen. It 

is visually identified by asking the patient to look straight 

ahead and transect the pupils at the level of the orbital ridge. 

Palpation of this region identifies the injection site for per-

forming this nerve block.

The infraorbital nerve is a branch of the maxillary nerve, 

which is the second division of the trigeminal nerve. The key 

injection site for performing an infraorbital nerve block is the 

infraorbital foramen. The injection site is identified by asking 

the patient to look straight ahead and imagine a line down 

from the pupils to the inferior border of the infraorbital ridge, 

bicuspid teeth, and mental foramen.

The mental nerve is one of the branches of the inferior alve-

olar nerve. It exits through the mental foramen bilaterally in 

the mandible. The mental foramen is located halfway between 

the upper (alveolar crest) and the lower edges of the mandible 

in direct line with the second bicuspid (premolar). Two tech-

niques are used to perform this nerve block : intraoral and ex-

traoral (percutaneous). We selected the intraoral procedure. 

The mental foramen was identified by asking the patient to 

retract the lower lip.

The superior alveolar nerve is divided into three branches, 

namely anterior, superior, and alveolar nerves. It descends 

from the infraorbital nerve and innervates the ipsilateral inci-

sors and the canine. The nerve block is performed using the 

intraoral method. After the upper lip is retracted anteriorly 

and superiorly, the injection is administered at an angle of 45 
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degrees on the apex of the canine. The middle superior alveo-

lar nerve is a branch of the infraorbital nerve or the maxillary 

nerve. This nerve innervates the ipsilateral premolars and the 

first molar. The injection site is between the apices of premolar 

and the first molar, and injection is administered at an angle of 

45 degrees. The posterior superior alveolar nerve is a branch of 

the maxillary nerve and innervates the ipsilateral molars. The 

injection site is the root of the upper secondary molar.

The inferior alveolar nerve is a branch of the mandibular 

nerve. It is blocked using the intraoral method. After the pter-

ygomandibular triangle is checked, the syringe is held parallel 

to the occlusal surfaces of the teeth and at an angle such that 

the barrel lies between the 1st/2nd premolars of the opposite 

side. The injection is administered between the pterygoman-

dibular raphe and the coronoid notch.

Patients were returned home after confirming that a re-

sponse appeared within 15 minutes after injection treatment.

RESULTS

A total of 21 patients were included in the study. The mean 

age was 71.8±4.7 years (range, 65–82). There were nine men 

and 13 women. The median duration of symptoms was 3 

months, ranging from 2 weeks to 9 months. All patients re-

ceived no treatment other than medication (Table 1).

All patients underwent outpatient follow-up for more than 

6 weeks. Pain distribution was V1 in one, V1+2 in two, V2 in 

11, V2+3 in five, and V3 in two patients. All patients who re-

ceived the injection felt a decrease in sensation in the pain area 

within 15 minutes after the injection.

The mean NRS of patients at the time of the visit was 7.2±

0.8 points (range, 6–9). The mean score measured 2 weeks af-

ter the procedure was 1.6±1.1 (range, 0–4), showing that the 

pain reduced by approximately 78%. The mean score mea-

sured after 1 month of the procedure was 3.14±2.1 (range, 

Table 1. Demographics of patients

Case No. Age Sex Distribution of pain Medication (daily dose)
Interval time between injection 

and symptom onset

1 68 M V2 Carbamazepine 400 mg/gabapentin 200 mg 1 month

2 70 F V2 Carbamazepine 400 mg 3 months

3 65 F V2+V3 Carbamazepine 400 mg/gabapentin 600 mg 1 month

4 71 M V2+V3 Carbamazepine 400 mg/gabapentin 600 mg 5 months

5 70 F V1 Carbamazepine 400 mg/gabapentin 200 mg 4 months

6 78 M V2 Carbamazepine 600 mg/gabapentin 600 mg 3 months

7 65 M V2 Carbamazepine 400 mg/gabapentin 200 mg 2 weeks

8 70 F V2 Carbamazepine 200 mg/gabapentin 200 mg 9 months

9 69 F V2 Carbamazepine 400 mg/gabapentin 200 mg 6 months

10 70 M V2 Carbamazepine 400 mg/gabapentin 600 mg 3 months

11 75 M V2+V3 Carbamazepine 400 mg/gabapentin 600 mg 4 months

12 72 F V2+V3 Gabapentin 600 mg 4 months

13 75 F V2+V3 Carbamazepine 600 mg/gabapentin 600 mg 3 months

14 72 M V3 Carbamazepine 400 mg/gabapentin 200 mg 1 month

15 65 F V2 Carbamazepine 400 mg/gabapentin 600 mg 4 months

16 68 F V2 Carbamazepine 200 mg 1 month

17 80 M V2 Carbamazepine 200 mg/gabapentin 200 mg 9 months

18 82 M V1+V2 Carbamazepine 400 mg/gabapentin 200 mg 2 months

19 75 F V2 Carbamazepine 400 mg/gabapentin 200 mg 1 month

20 75 F V3 Carbamazepine 400 mg/gabapentin 600 mg 2 months

21 74 F V1+V2 Carbamazepine 600 mg/gabapentin 200mg 4 months

M : male, V2 : maxillary zone, F : female, V3 : mandibular zone, V1 : ophthalmic zone
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1–7), and that evaluated 6 weeks after the procedure was 5.7±

1.6 (range, 2–8). The change in the pain score after injection 

therapy showed statistical significance (p<0.0.001) (Fig. 1).

Although patients were divided according to the nerve 

branch blocked, the majority of them reported effective pain 

reduction after the procedure (Fig. 2). The average NRS of 

four patients who received supraorbital nerve block was 8 

points before the injection, which reduced to 1 point 2 weeks 

later. After 4 weeks, the mean NRS was 2 points and increased 

to 5 points after 6 weeks. The average NRS of seven patients 

who received infraorbital nerve block was 7 points before the 

injection; it reduced to 2 points 2 weeks later. After 4 weeks, 

the mean NRS was 4 points and increased to 5.5 points after 6 

weeks. The initial NRS score of five patients who received su-

perior alveolar nerve block was 7 points, which reduced to 1.9 

points after 2 weeks. The mean NRS was 2.2 points after 4 

weeks and 5 points after 6 weeks. The initial NRS of four pa-

tients who received inferior alveolar nerve block was 7 points. 

It decreased to 1 point after 2 weeks, and the NRS was 3 points 

after 4 weeks and increased to 8 points after 6 weeks. The ini-

tial NRS score of four patients who received the mental nerve 

block was 9 points. The score decreased dramatically to 0.5 

points after 2 weeks; however, the NRS increased dramatically 

to 7 points after 4 weeks. There was no change after 6 weeks. 

In the majority of patients, the best effect was observed 2 

weeks after the procedure, and the pain score increased after 2 

weeks. The duration of pain improvement lasted for more 

than 4 weeks in 12 patients and 6 weeks in two patients. No 

complications were reported.

Fig. 2. Score after treatment of each branch of trigeminal nerve. N : nerve, Sup. : superior, Inf. : inferior.
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DISCUSSION

Medication is a commonly used treatment for TN. Howev-

er, in patients refractory to drug treatment, other treatment 

modalities are explored. Surgery is the commonly used treat-

ment if the cause of the disease is a neurovascular conflict. 

Microvascular decompression is considered the best surgical 

treatment for TN owing to its effectiveness and durability1,16). 

Other treatment approaches include radiofrequency ablation 

of the trigeminal ganglion and gamma knife radiosurgery 

(GKS)2,17).

A systematic review reported a mean postoperative success 

rate of 83.5% for microvascular decompression24). Moreover, 

the incidence of complications related to the surgery was ap-

proximately 1% to 2%21). According to a study, acute pain re-

lief was experienced by 97.6% of patients after radiofrequency 

ablation14). Another study reported that 57.7% of patients ex-

perienced complete pain relief 5 years after ablation9). Mar-

shall et al.18) reported that the treatment response rate was 86% 

within 3 months of GKS. Of these, 43% of patients experi-

enced excellent outcomes18).

In elderly patients, microvascular decompression surgery 

can be performed in those fit for general anesthesia. In addi-

tion, in the case of complications following the surgery, the 

sequelae are serious such that the decision of surgery should 

be made carefully3). Radiofrequency ablation requires the op-

erator’s proficiency. Moreover, it is associated with side effects 

such as facial sensory disorders, e.g., hypoesthesia11). In addi-

tion, the effect of treatment is not permanent leading to addi-

tional or re-treatments. In the case of GKS, a latent period is 

required for the treatment to exert its effect, which does not 

last long17).

Peripheral blockage of the trigeminal nerve branches has 

the advantage that it exerts an immediate effect that lasts for 

at least 2 weeks. Furthermore, it can be performed immedi-

ately in an outpatient setting due to the ease of the procedure. 

It has few side effects and can be easily applied to elderly pa-

tients. In addition, the bupivacaine monotherapy performed 

in this study has fewer side effects than the conventional cock-

tail therapy, with the advantage of re-injection within a short 

duration depending on the treatment response.

The major disadvantage of injection therapy is that its dura-

tion of action is short. In addition, it is difficult to objectively es-

timate the duration of the treatment effect on different patients. 

However, injection therapy immediately exerts the desired ther-

apeutic effect on patients with severe pain in an outpatient set-

ting, enabling continuous administration of medication.

NRS of the patients were reduced by 78% after 2 weeks of 

treatment in the present study. It is commonly reported that 

bupivacaine has a working time of 2–8 hours13). In the current 

study, the duration of the action for about two weeks is not 

just the injection effect. We thought that it is because the ad-

ditional medication was treated together. Bupivacaine has the 

following mechanism of action. It binds to the intracellular 

portion of voltage-gated sodium channels and blocks sodium 

influx into nerve cells, which prevents depolarization. With-

out depolarization, no initiation or conduction of a pain signal 

can occur. Moreover, carbamazepine, which is most com-

monly used for TN, is also a sodium channel blocker, so it can 

be cautiously speculated that the mechanism of drug action 

was synergistic with each other5). In addition, the duration of 

action may be seen as extended by the implementation of ad-

ditional drug administration and dose increases because they 

were not controlled by conventional drugs.

Drugs in injection treatment may use other drugs than bu-

pivacaine. Wilkinson23) performed trigeminal peripheral 

nerve block using phenol/glycerol. As a result, they reported 

pain relief in about 87% of patients within 24 hours. They also 

reported that 37% of patients still relieved after a year. How-

ever, side effects such as facial palsy, ecchymosis and facial 

sensory disorders were also reported. Fernandez et al.8) report-

ed that the action time of bupivacaine was about twice as long 

as the result of comparative analysis of bupivacaine and lido-

caine. Perloff and Chung20) were injected with a mixture of 2 

mL bupivacaine and 1 mL lidocaine in patients with TN to 

evaluate the response. They reported that all of nine patients 

had a pain relief of more than 50% immediately after the pro-

cedure and the effect lasted more than three months in five of 

the patients.

This study has certain limitations. First, it was difficult to 

objectively verify the duration of treatment because it was 

conducted with a small number of patients. Second, there was 

heterogeneity among the study subjects as the analysis was not 

performed according to the drugs administered to patients. 

Further studies using large patient sample size are required to 

objectively analyze the treatment duration and effectiveness of 

injection therapy.
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CONCLUSION

TN is a neuropathic condition that is associated with severe 

pain. Medical treatment is effective; however, patients some-

times become refractory to drug treatments. In such cases, 

drugs could be administered as percutaneous injections to 

immediately subside pain in an outpatient clinic. The proce-

dure is simple, has few side effects, and can be easily applied to 

elderly patients in whom the condition is difficult to treat us-

ing other treatment methods.
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