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affected nerve, increased latency or ab-
sence of the masticatory reflex and ab-
sence of the silent period of the masseter 
reflex during spasms  [10, 13, 14, 17] .

  We report a patient who showed a typ-
ical HMS of 4.5 years of evolution, which 
had developed 6 months after a biopercu-
lar syndrome.

  Case Report 

 A 45-year-old male patient was evalu-
ated because of involuntary spasms in his 
right masseter muscle. Five years before, 
following an acute respiratory insufficien-
cy which required endotracheal intuba-
tion, he had presented with dysarthria, bi-
lateral (predominantly right) supranu-
clear facial and hypoglossal palsy, and 
inability to achieve tongue protrusion, dif-
ficulty in chewing and bilateral dystonia of 
the hands. At that time, the case of this pa-
tient was published because of the pres-
ence of bilateral asymmetrical hand dysto-
nia associated with bilateral opercular le-
sions (Foix-Marie-Chavany syndrome) 
 [18] ; he did not have HMS and was lost to 
follow-up. Six months after the first ad-
mission to hospital (4.5 years before the 
new evaluation), he developed a progres-
sive clinical picture of sustained involun-

 Hemimasticatory spasm (HMS) is an 
infrequent condition that consists of in-
voluntary sustained unilateral contrac-
tions of masticatory muscles. After the 
first description by Gowers in 1897 as 
‘masticatory spasm’  [1] , at least 19 addi-
tional cases of HMS have been reported 
( table 1 )  [2–17] , some of them associated 
with facial hemiatrophy  [2, 3, 6, 7, 9, 11–
13] .

  The characteristic electromyographic 
(EMG) findings of HMS are irregular 
bursts of motor unit potentials lasting 
from seconds to minutes, which correlate 
clinically with the involuntary twitches or 
spasms of the masticatory muscles  [4, 10, 
13] . Involuntary spasms are selectively 
confined to the masseter, temporalis and, 
occasionally, medial pterygoid muscles.

  The pathophysiology of HMS is not 
well known. Some authors suggested a 
close similarity with hemifacial spasm  [2, 
5]  and proposed that the spontaneous ac-
tivity was generated in the trigeminal 
nerve fibers  [2, 4] . On the other hand, oth-
er authors suggested the central nervous 
system, sympathetic ganglia or muscle 
dysfunction  [3, 7] . Some reports support 
the trigeminal nerve dysfunction hypoth-
esis, by which ectopic activity of motor fi-
bers of the trigeminal nerve should cause 
decreased motor nerve conduction of the 
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tary contractions of the right masticatory 
muscles. Needle electromyography of the 
right temporal and masseter muscles 
showed no abnormal spontaneous activity 
during the resting state, and the activation 
and recruitment patterns of motor units 
were normal. However, during periods of 
involuntary spasms, the right temporalis 
and masseter muscles showed bursts of 
motor potential units at high frequencies. 
Needle electromyography of the left tem-
poralis and masseter muscles showed no 
abnormalities. Blink reflexes, obtained by 
electrical stimulation of the supraorbital 
nerve on each side, were of normal latency 
and symmetrical on both the unaffected 
and affected sides. Masseter inhibitory re-
flexes, evoked by electrical stimulation of 
the mental nerves, showed normal values 
of the latencies and duration of the silent 
periods SP1 (monosynaptic) and SP2 (mul-
tisynaptic) on both the unaffected and af-
fected sides. T 2 - and FLAIR-weighted im-
ages in brain MRI showed hyperintense 
lesions in both parietal opercula ( fig. 1 a–
c), and a  99 Tc-HMPAO SPECT showed re-
duced captation of the tracer in both pari-
etal regions ( fig. 2 ). The patient received 
local injection of botulinum toxin type A 
(Botox), 30 IU in the right masseter and 
temporalis muscles, with slight improve-
ment, and was again lost to follow-up.
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  Discussion 

 The patient reported here showed typi-
cal clinical and EMG findings of HMS. 
However, he presented with 3 interesting 
features: (a) the latencies of the masseter 
inhibitory reflex were normal; (b) the clin-
ical course of the HMS was progressive 
and started 6 months after an acute hypox-
ic-ischemic insult which caused biopercu-
lar lesions, and (c) previously, this patient 

had developed acute bilateral hand dysto-
nia.

  Mastication is achieved by cooperation 
between facial, masticatory and lingual 
muscles  [19] . According to anatomical 
findings and functional animal studies, 
the orofacial area is related with both 
hemispheres. Studies performed with rab-
bits have shown that after bilateral cortical 
masticatory area (CMA) ablation, the ani-
mal cannot manipulate food placed in the 

front of the mouth for several days, with a 
following partial recovery  [20] , while re-
petitive stimulation of the CMA (which 
has projections to the ventral region of the 
putamen) elicits rhythmic jaw movements 
 [21, 22] . While cats with unilateral lesion 
of the CMA showed no changes in masti-
cation except for prolongation of the food 
intake and masticatory periods, cats with 
bilateral CMA lesions showed wide jaw 
opening during mastication, delay in the 

a b c

  Fig. 1.  T 2 - ( a ,  b ) and FLAIR-weighted images ( c ) in brain MRI showing hyperintense lesions in both parietal 
opercula (taken from Puertas et al.  [18] , with permission of Viguera Editores,  Revista de Neurología ). 

  Fig. 2.   99 Tc-HMPAO SPECT showing re-
duced captation of the tracer in both pari-
etal regions (taken from Puertas et al.
 [18] , with permission of Viguera Editores, 
 Revista de Neurologia ). 

D
ow

nloaded from
 http://karger.com

/ene/article-pdf/59/5/276/2718790/000115644.pdf by guest on 12 April 2024



 Jiménez-Jiménez   /Puertas   /
Alonso-Navarro   

Eur Neurol 2008;59:276–279278

start of mastication, abnormal tongue pro-
trusion and difficulty in manipulating 
food on the tongue  [23, 24] .

  Kempainen et al.  [25]  performed a 
study in patients with unilateral cortical 
infarction in the region of the middle cere-

bral artery and showed no impairment of 
masticatory force and function. On the 
other hand, Cruccu et al.  [26]  studied the 
masseter inhibitory reflex in 15 patients 
with hemiplegia and found normal laten-
cies of both SP1 and SP2 components of 

this reflex, but reduced amplitude and in-
creased habituation of the SP2 evoked by 
stimulation of the paretic side. These au-
thors concluded that, though the mastica-
tory nucleus receives bilateral innervation, 
the contralateral hemisphere should exert 

Table 1. Cases of HMS reported in the literature

Authors Sex Age
at
onset
years

Side Muscles
involved
(assessed
by EMG)

Electrophysiological study of trigeminal function Proposed site of lesion and
mechanisms

Response 
to botu-
linum 
toxin

Kaufman [2], 1980 F 25 left masseter n.d. peripheral nerve n.a.

Lapresle and
Desi [3], 1982

F 15 right masseter n.d. muscle and central nervous system n.a.

Thompson and
Carroll [4, 5], 1983

F 57 left masseter,
temporalis

normal blink reflexes inflammatory disorder or vascular 
compression of peripheral nerve

n.a.

Thompson
et al. [6], 1986

F 31 right jaw-closing normal blink reflexes; delayed masseter reflex peripheral nerve n.a.

Parisi
et al. [7], 1987

F 38 right masseter n.d. sympathetic cervical ganglia or 
peripheral nerve or nucleus

n.a.

Yoshii
et al. [8], 1989

M 44 left masseter,
pterygoids

n.d. peripheral nerve;
vascular compression

n.a.

Auger
et al. [9], 1992

F

F
F

20

17
20

right

right
right

masseter,
temporalis
pterygoid
masseter,
temporalis

normal blink and masseter reflexes;
absent silent periods

motor root or nucleus yes

n.a.
n.a.

Cruccu
et al. [10], 1994

M
F

18
44

left
right

temporalis
jaw-closing

normal blink and masseter inhibitory reflexes; 
delay of direct motor response

focal demyelination or peripheral
nerve by compression

n.a.

Kim et al. [11], 1994 M 44 right masseter normal blink reflexes; attenuation of silent periods n.d. yes

Ebersbach
et al. [12], 1995

M
F

26
26

left
right

masseter, 
temporalis
masseter,
temporalis

normal blink and masseter reflexes
normal blink and masseter reflexes;
no attenuation of masseter silent periods

entrapment of peripheral nerve or 
hyperexcitability of motor nucleus

yes
yes

Kim
et al. [13], 2000

F 34 right masseter normal blink reflexes and masseteric nerve 
conduction study; absent masseter reflexes and 
silent periods

focal demyelination of peripheral
nerve by deep tissue damage

yes

Esteban
et al. [14], 2002

F 47 left masseter initial normality and late deterioration of the jaw 
reflex; abolition or high attenuation of masseteric 
inhibitory reflex; normal blink reflexes 

peripheral nerve yes

Teive
et al. [15], 2002

F 44 right masseter,
temporalis

n.d. n.d. yes

Cersosimo
et al. [16], 2003

F 29 right masseter,
temporalis

n.d. n.d. yes

Mir
et al. [17], 2006

M 26 left masseter,
temporalis

delayed jaw jerk; absent silent periods during 
spasms; normal blink reflexes; delayed M wave
by magnetic trigeminal root stimulation; 
enhancement of blink reflex recovery cycle in
both orbicularis oculi muscles after stimulation
of left supraorbital nerve 

peripheral nerve; secondary
changes in the excitability of 
inhibitory circuits at a central level

yes

Jiménez-Jiménez 
et al., 2007

M 40 right masseter, 
temporalis

normal blink and masseter inhibitory 
reflexes

asymmetric biopercular lesions 
(supranuclear) 

yes
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a predominant control of voluntary activ-
ity and multisynaptic reflexes.

  HMS is usually considered to be related 
with peripheral affection of the trigeminal 
nerve  [2, 4, 10, 13, 14, 17] . This is supported 
by the presence of delayed jaw jerk  [6, 10, 
14, 16]  and the absence of silent periods of 
the masseter inhibitory reflexes  [9, 12, 13, 
14, 17, 26]  or ‘efferent block’  [26] . In pa-
tients with trigeminal neuropathy, both 
SP1 and SP2 components of the masseter 
inhibitory reflexes should be delayed or re-
duced in size, while a lesion to the mastica-
tory nucleus or motor axons can cause an 
ipsilateral muscle weakness and a reduc-
tion in the voluntary EMG activity, but the 
reflex inhibition should remain evident 
 [27] .

  Recently, Frontera and Pallestrany  [28]  
have reported a patient who developed 
acute trismus associated with biopercular 
syndrome due to stroke. A possible expla-
nation of the fact that our patient devel-
oped a unilateral masticatory syndrome 
with a bilateral opercular lesion should be 
the asymmetry of these lesions (shown in 
 fig. 1 ). Although there is no clear explana-
tion for the delayed appearance of this syn-
drome, it could be speculated that it is due 
to the interruption of the corticopontine 
pathways, as it is was described with acute 
pseudobulbar or suprabulbar palsies, some 
of them related with opercular infarcts 
 [29] . The present report raises the possibil-
ity that HMS could also be associated with 
bilateral asymmetrical cortical lesions like 
those presented by our patient with a pre-
vious biopercular syndrome. These data 
suggest the possible role of some cortical 
areas of the human brain in the control of 
mastication, as it has been reported in 
some experimental models. 
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