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Objective: To explore endoscope-assisted surgical treatment for idiopathic trigeminal neuralgia (TN),
with neurectomy and avulsion of the inferior alveolar nerve (IAN), when patients are not willing to
undergo intracranial procedures.
Clinical materials and methods: Five TN patients with inferior alveolar neuralgia in the mandibular
branch were admitted; endoscope-assisted inferior alveolar neurectomy and avulsion was performed for
TN treatment. Clinical observation and postoperative follow-up were conducted.
Results: After the operation, all patients had complete relief of pain, with mild postoperative swelling,
limited mouth opening, and fast recovery. Patients were followed up for 3e24 months. Facial numbness
and paresthesia were felt in the IAN distribution area of the operated side, with no recurrence.
Conclusion: Endoscope-assisted neurectomy and avulsion of the IAN is a safe surgical method to treat TN
in the mandibular branch when craniotomy is contraindicated or when patients decline neurosurgical
options. It is effective in pain relief, with limited invasiveness and speedy recovery.

© 2017 European Association for Cranio-Maxillo-Facial Surgery. Published by Elsevier Ltd. All rights
reserved.
1. Introduction

Idiopathic trigeminal neuralgia (TN)mostly affects themaxillary
and mandibular branches. Clinical manifestations typically include
paroxysmal, lancinating, electric, and agonizing pain in the nerve
distribution area. This is usually brief (for a few seconds), but can
last up to minutes. This usually occurs among patients aged 40
years and over, and is more common among women (Manzoni and
Torelli, 2005). Although clinical symptoms related to TN have been
well characterized and documented in detail, the disease mecha-
nism and etiopathogenesis are still not well understood. Current
treatment of TN mainly involves medical treatment and surgical
intervention. Drug therapy is usually the first line of treatment, but
pain control becomes more challenging over time. Surgical options
include a range of treatment modalities, including microvascular
decompression (MVD), percutaneous radiofrequency thermocoa-
gulation (PRT), peripheral neurectomy, radiofrequency rhizotomy,
etc. e offering a wide choice. To date, however, there is yet to be a
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treatment method that can satisfactorily result in permanent
remission without risks of severe adverse effects.

Currently, MVD is considered the optimal surgical method with
the highest initial efficacy and durability (Sekula et al., 2011).
Nevertheless, it is an open-skull operation and associated with
severe, though rare, complications, such as diplopia, thromboem-
bolism, cranial nerve injury, cerebellar syndrome, facial paralysis,
and even death. The patient's fitness for surgery is a factor of
concern in the decision-making process, and the surgeon's level of
experience is of considerable importance in the success of this
procedure (Xia et al., 2014).

Peripheral neurectomy e a destructive treatment option e is a
common surgical approach for TN, especially in rural areas or re-
gions without advanced medical facilities (Agrawal and
Kambalimath, 2011; Ali et al., 2012). It is considered minimally
invasive yet effective, but is often accompanied with swelling of the
surgical area, limited mouth opening, slow recovery, and pain
recurrence, in which case repeat surgeries are considered.

In this case series, we explored the endoscopic approach with
neurectomy and avulsion of the IAN, and had satisfactory outcome,
with postoperative follow-up over 3e24 months.
Elsevier Ltd. All rights reserved.
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Fig. 1. Find the IAN in the pterygomandibular space.
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2. Material and methods

2.1. Clinical data

Five TN patients with inferior alveolar neuralgia, unwilling to
consider neurosurgery options, were admitted to the surgical
ward of the Department of Oral and Maxillofacial Surgery at the
First Affiliated Hospital of Sun Yat-sen University, between
February 2013 and February 2016 (see patient profile in Table 1).
There were three female and two male patients, 51e73 years of
age. The right IAN was operated on for three patients, and the left
IAN for two patients. The average length of complaint was 8.2
(range: 3e17) months. Four patients had a history of oral carba-
mazepine treatment, and one patient reported irregular admin-
istration of oral analgesics. Oral carbamazepine was initially
effective in pain management, but lost effectiveness over time and
could no longer manage sharp pain. One patient had a brief period
of pain complaint, but the severity became quickly aggravated.
Secondary TN associated with intracranial tumor, multiple scle-
rosis, or other conditions was ruled out by CT or MRI scans before
surgery.
Fig. 2. Remove the lingula and dissociate the nerve upward and inward.
2.2. Surgical procedures

Routine preoperative examination was conducted, including
blood count, urine routine, blood coagulation time, liver and renal
function, HBV test, electrocardiogram, chest radiograph, etc.

The patient, lying in supine position, was given general
anesthesia via nasal-tracheal intubation on the unaffected side.
The patient's jaws were held wide open with a mouth gag;
adrenaline saline was injected by the pterygomandibular liga-
ment of the operated side to reduce surgical bleeding and keep
the surgical field clear. A ~1 cm longitudinal incision was created
1 cm from the pterygomandibular ligament (cold light source to
keep the surgical view clear), and then the following steps were
performed:

(1) Finding the IAN in the pterygomandibular space, by the
mandibular lingual, via the medial of the mandibular ramus
(Fig. 1).

(2) Hooking the IAN, to remove the lingula, expanding the
mandibular foramen, and tracing and separating the nerve
upward and backward (Fig. 2).

(3) Finding the IAN mandibular canal entrance with the nerve
hook (Fig. 3A and B).

(4) Exploring at different angles to enter the mandibular canal
(Fig. 4A and B).

(5) Dissecting and completely removing the IAN, followed by
electrocoagulation of the mandibular canal entrance (Fig. 5A
and B).
Table 1
General patient profile.

Patient No Age Sex Diagnosis

1 51 F Left TN mandibular branch
2 63 M Right TN mandibular branch

3 67 F Right TN mandibular branch
4 55 F Right TN mandibular branch
5 73 M Left TN mandibular branch

TN: trigeminal neuralgia.
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(6) Rinsing the surgical site, followed by hemostasis, suture, and
postoperative blood drainage (Fig. 6A and B).

3. Results

All five patients reported complete relief of pain after the sur-
gery, with numbness of the lower lip and paresthesia on the
operated side, mild swelling at the external site of the pter-
ygomandibular ligament incision, and limited mouth opening
(4 cm). Normal mouth opening resumed 3 days after the operation.

All patients were followed up with return visits over 3e24
months and no recurrence of pain was reported. Postoperative
Disease duration Treatment history

13 months Carbamazepine 12-months
4 months Intermittent oral analgesics Carbamazepine 3

months with 2-month aggravation, intermittent
oral analgesics

4 months Carbamazepine 4 months, right infraorbital nerve
17 months Avulsion 2 years ago Carbamazepine 17 months
3 months With 2-month aggravation Irregular oral analgesics

3 months

urectomy and inferior alveolar nerve avulsion in treating trigeminal
rg/10.1016/j.jcms.2017.06.008



Fig. 3. A&B. Find the IAN mandibular canal entrance with the nerve hook.

Fig. 4. A&B. Explore into the mandibular canal entrance from different angles.

Fig. 5. A&B. Dissect and remove the IAN.
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numbness of the lower lip continued, but was gradually tolerated
by the patients over time.

4. Discussion

The etiology and pathogenesis of TN are not entirely clear,
although the clinical features and presentations have been sys-
tematically documented and well recognized. Treatment consid-
erations for TN mostly feature pharmacological treatment and
surgical interventions. Medical treatment, often with oral carba-
mazepine, is initially an effective management of the condition; but
patients often become non-responsive to the drug therapy over
time, and require surgical options as pain becomes unbearable.
Please cite this article in press as: Huang D, et al., Endoscope-assisted ne
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MVD and peripheral neurectomy are among the commonly adop-
ted surgical procedures in TN treatment; but the geographical
variations in the adoption of these surgical modalities have only
been scarcely described (Yadav et al., 2015; Sikkerimath et al.,
2016).

MVD was pioneered by Jannetta half a century ago, and
reportedly provides the highest rate of long-term patient satisfac-
tion and a low rate of pain recurrence (Jannetta, 1967). Patients
undergoing MVD are spared the need to damage or destroy the
trigeminal nerve, and will not suffer from hypesthesia or pares-
thesia in the trigeminal distribution area postoperatively. As dam-
age to the trigeminal nerve is minimized, MVD is a widely adopted
surgical procedure for healthier TN patients, and even considered
urectomy and inferior alveolar nerve avulsion in treating trigeminal
rg/10.1016/j.jcms.2017.06.008



Fig. 6. A&B. Rinse and examine the surgical site.
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an acceptable strategy for older patents (Sekula et al., 2011).
However, MVD generally is not considered suitable for medically
frail patients as it is an open-skull operation. Complications of MVD
often include paralysis. Hearing loss, cerebrospinal fluid leakage,
and cerebral infarction are among the more serious complications
that can result from MVD operations. In our experience, almost all
of our patients, when given the option of MVD, declined to be
referred to a neurosurgeon or to undergo neurosurgery. However,
the reasons behind such patient preferences, which may include
economic considerations, remain to be clarified.

Peripheral neurectomy, on the other hand, is a simple and viable
surgical option for immediate pain relief (Agrawal and
Kambalimath, 2011; Chandan et al., 2013). It can be performed for
patients unsuitable for, or unwilling to undergo, open-skull oper-
ations. It is, however, often accompanied by complications,
including swelling of the surgical area, limited mouth opening,
slow recovery, and recurrence of pain.We therefore have continued
to explore and research innovative surgical methods that are less
invasive, with fewer complications and lower recurrence (Zhu et al.,
2013; Guo et al., 2014).

Endoscopy is a minimally invasive procedure for diagnostic and
therapeutic purposes. Properly maneuvered, it can provide optimal
multi-angled lighting, video monitoring, and a clear, comprehen-
sive surgical field for the operation. Endoscope-assisted surgical
procedures can achieve more surgical precision and reach surgical
areas that are otherwise impossible with conventional methods.
Our endoscope-assisted IAN avulsion method, with limited inva-
siveness and quick patient recovery, has resulted in complete pain
relief in all five treated patients, with no major postoperative
complaints, albeit during a limited follow-up period.

To successfully perform this endoscope-assisted surgical pro-
cedure, the maxillofacial surgeon needs to be sufficiently familiar
with the application of an endoscope, to ensure a clear surgical
view at all times. Moreover, the IAN is not to be confused with the
buccal or lingual nerves, which do not travel through the
mandibular canal. Also, we have only successfully employed this
surgical technique in patients with TN in the mandibular branch.
Whether it can be adopted for other nerve distribution areas re-
mains to be seen.

Over the many years of TN patient care in our department, our
patients were most often diagnosed with TN afflicting the
mandibular branch. Given that a significant portion of our TN pa-
tients are unwilling to be transferred to the neurosurgical depart-
ment and undergo intracranial procedures, we deem it necessary to
develop less invasive surgical variations of the traditional method
of peripheral neurectomy and nerve avulsion.
Please cite this article in press as: Huang D, et al., Endoscope-assisted ne
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5. Conclusion

Compared with conventional surgical methods, endoscope-
assisted neurectomy and IAN avulsion to treat TN in the mandib-
ular branch has the following advantages: 1) limited invasiveness,
minimized incision and reduced surgical bleeding; 2) clear and
stable surgical field vision to locate the IAN, the mandibular lingula,
the mandibular foramen, and the mandibular canal in the very
narrow pterygomandibular space; 3) reduced surgical time; 4)
speedy postoperative recovery.
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