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a b s t r a c t 

Pure trigeminal motor neuropathy (PTMN) is characterized by trigeminal motor weakness 

without signs of trigeminal sensory dysfunction or involvement of other cranial nerves. We 

describe a rare case of an 83-year-old man with weakness and atrophy of the right masti- 

catory muscle without any sensory disturbance. Brain computed tomography and magnetic 

resonance imaging revealed atrophy and fatty infiltration of the right masticatory muscle. 

Electromyography revealed abnormal spontaneous activity, chronic neurogenic motor unit 

potentials, and reduced interference patterns in the right temporalis and the masseter mus- 

cles. The patient was diagnosed with PTMN based on the clinical symptoms and examina- 

tions. Our case presents a rare clinical manifestation with unclear etiology. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

The trigeminal nerve is the largest of the 12 cranial nerves and
has both sensory and motor components [1] . When trigemi-
nal motor paralysis is not accompanied by trigeminal sensory
or signs of other cranial nerve involvement, it is termed pure
trigeminal motor neuropathy (PTMN). Few patients reported
with PTMN [1 ,2] . PTMN is a rare medical condition, and the
underlying mechanism remains unclear. PTMN is usually di-
agnosed based on radiological examinations as well as specific
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clinical features [2 ,3] . Potential etiological factors for PTMN
are viral infection, tumor, trauma, stroke, and other unknown
causes [2 ,4–10] . Herein, we describe a rare case of unilateral
PTMN accompanied by widespread atrophy of the masticatory
muscles. 

Case report 

An 83-year-old man presented with a 1-year history of
malocclusion. The patient had no history of head trauma,
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Fig. 1 – Extraoral photograph of the patient. Right lateral view (A), frontal view (B), and left lateral view (C) showing 
asymmetry. 

Table 1 – Electromyographic findings. 

Spontaneous MUAP Recruitment pattern 

Muscle Nerve IA Fib PSW Fasc Amp Dur Polyphasia 

R. Temporalis Mandibular None 1 + None None High 2 + Long 2 + 1 + Reduced 
R. Masseter Mandibular None 1 + None None High 2 + Long 2 + 1 + Reduced 
R. Biceps Musculocutaneous None None None None Normal Normal Normal Normal 
R. FDI Ulnar None None None None Normal Normal Normal Normal 
L. Temporalis Mandibular None None None None Normal Normal Normal Normal 
L. Masseter Mandibular None None None None Normal Normal Normal Normal 

R, right; L, left; IA, insertion activity; Fib, fibrillation potentials; PSW, positive sharp waves; Fasc, fasciculation potentials; MUAP, motor unit 
action potential; Amp, amplitude; Dur, duration; FDI, first dorsal interosseous. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

craniofacial injury, or surgery. The patient showed facial
asymmetry, atrophy, and weakness of the right masticatory
muscle caused by trigeminal motor nerve involvement ( Fig. 1 ).
Manifestations of trigeminal sensory nerve abnormalities,
such as loss of sensation in the ophthalmic, maxillary, and
mandibular divisions of the trigeminal nerve, were absent.
The findings and functions of other cranial nerves were nor-
mal. No evidence of additional motor nerve involvement or
polyneuropathy was detected. Muscle strength, deep tendon
reflexes, and sensory functions of limb muscles were normal.
The patient was only affected by the motor component of the
right mandibular division of the trigeminal nerve. 

All hematological and biochemical tests were normal.
The autoantibody profile was negative for antinuclear an-
tibody, anti-proteinase 3 neutrophil cytoplasmic antibody,
myeloperoxidase neutrophil cytoplasmic antibody, anti-
Sjögren’s syndrome-related antigen A and B antibodies, and
angiotensin-converting enzyme. Brain computed tomography
(CT) and magnetic resonance imaging (MRI) revealed atrophy
and fatty infiltration of the masticatory muscles, including
the right masseter, medial pterygoid, and lateral pterygoid
muscles ( Figs. 2 A-D). Gadolinium-enhanced T 1 -weighted
MRI did not reveal any abnormal mass lesions involving
the trigeminal nerve or mandibular division ( Fig. 2E ). Elec-
tromyography (EMG) revealed abnormal spontaneous activity,
chronic neurogenic motor unit potentials, and reduced in-
terference patterns in the right temporalis and the masseter
muscles. On the other hand, no abnormalities were observed
on the right biceps brachii and the first dorsal interosseous
muscle, as well as the left temporalis and the masseter mus-
cles ( Table 1 ). There was no abnormality in the pons or the
course of the trigeminal nerve along the prepontine cistern. 

The patient was diagnosed with PTMN based on the symp-
toms, examinations, and exclusion of other diseases. He was
treated with a stabilization splint, following which, a favorable
prognosis was achieved. 

Discussion 

PTMN is characterized by mandibular branch motor weak-
ness without any signs of trigeminal sensory or other cranial
nerve involvement [2 ,3] . The trigeminal nerve has its nucleus
in the pontine tegmentum and divides into 3 major branches:
the ophthalmic, maxillary, and mandibular nerves [1] . The
mandibular branch contains both sensory and motor fibers
and supplies the masticatory muscles, including the masseter,
temporalis, medial pterygoid muscle, and lateral pterygoid
muscle [1] . A lesion anywhere along its course from the pons
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Fig. 2 – Brain computed tomography (CT) and magnetic resonance imaging (MRI). Axial (A) and coronal (B), T2 FSE axial (C) 
and coronal (D), and gadolinium-enhanced T1 (E). Brain CT and MRI revealed atrophy and fatty infiltration of the masticatory 

muscles, including the right masseter and medial and lateral pterygoid muscles (A-D, arrows). Gadolinium-enhanced 

T 1 -weighted MRI did not reveal any abnormal mass lesions involving the trigeminal nerve. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

to distal peripheral nerve-innervating muscles can produce
symptoms and signs of trigeminal sensory and motor involve-
ment [1 ,9] . Our patient showed weakness of the right masti-
catory muscle caused by the trigeminal motor nerve and no
signs of trigeminal sensory nerve abnormality. Only the mo-
tor component of the mandibular branch was believed to be
affected. 

Peripheral motor neurons structurally differ from sensory
neurons. Trigeminal neuropathy commonly presents as a sen-
sory disturbance. The main neurological finding is hypesthe-
sia in the territory of one or more trigeminal nerve divisions
[1] . In contrast, PTMN causes paralysis of the motor branch
of the trigeminal nerve without sensory nerve disturbances
[2 ,3] . Synaptobrevin is a membrane protein in synaptic vesi-
cles that plays a key role in exocytosis [11] . Synaptobrevin I is
predominant in motor neurons, whereas Synaptobrevin II is
present in sensory neurons [11] . The difference in the speci-
ficity of this membrane protein in motor and sensory neurons
may account for the susceptibility of motor neurons to viral
infections [2 ,4] . In patients with PTMN, as seen in our case,
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mandibular muscle atrophy is caused by anterograde degen-
eration of the efferent fibers of the affected trigeminal motor
neurons. 

The EMG showed neurogenic changes consisting of fibrilla-
tion potentials (FP) and large motor unit action potentials with
reduced recruitment patterns. The 7-10 days after nerve dam-
age, abnormal spontaneous activity, such as FP, is detectable
[12] . In neurologic disease, abnormal motor unit action poten-
tials with high amplitude and long duration is detected after
6 months of pathological changes [13] . Our patient presented
with a 1-year history of malocclusion. In this case, the EMG
findings are not inconsistent with the clinical findings that the
patient has a chronic course of the disease. 

The etiology of PTMN, which is a rather rare neuropathy,
is poorly understood. Viral infection was reported the one
of the etiological factors for PTMN [2 ,4–10] . It has been sug-
gested that viral infections and post-viral autoimmune pro-
cesses may focally affect the motor branch of the trigeminal
nerve [2 ,4] . In our patient, clinical symptoms and examina-
tions showed no signs of infection and no mass lesion affect-
ing the trigeminal nerve. Hence the cause of PTMN remains
obscure. However, we speculated that the autoimmune re-
sponse to a past viral infection without the patient’s notice
might have been involved. 

Diagnostic criteria and therapeutic protocols for PTMN
have not yet been established. PMTN is usually diagnosed
based on specific clinical features such as wasting and weak-
ness of the masticatory muscles, without any sensory facial
disturbances [9] . Paresis and atrophy of the masticatory mus-
cles are confirmed by CT, MRI of the head, and electromyogra-
phy [9] . We evaluated the patient using clinical, biochemical,
radiologic, and electrophysiological examinations to diagnose
PTMN. There is currently no effective treatment for PTMN [3 ,8] .
A previous report suggested that physiotherapy and stabiliza-
tion splints were effective for the patient [14] . Our patient was
treated with a stabilization splint and a favorable prognosis
was achieved. Additional studies are required to develop diag-
nostic criteria and therapeutic protocols for PTMN. Thus, our
case presents a rare clinical manifestation with unclear etiol-
ogy. It can guide the design of standard diagnostic and ther-
apeutic protocols, which will improve treatment and patient
management. 
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