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The Awaji criteria modified the acceptable criteria for lower
motor neuron involvement (de Carvalho et al., 2008), and these
changes have improved our ability to make an earlier diagnosis
of motor neuron disease/amyotrophic lateral sclerosis (MND/
ALS). However the report stated: ‘‘The need for a reliable and sensi-
tive physiological method for assessing upper motor neuron (UMN)
disorder is evident by the controversy that often surrounds interpreta-
tion of apparently hyperactive tendon reflexes in wasted muscles in
patients with a suspected diagnosis of ALS. Electrophysiological assess-
ment of the upper motor neuron is therefore likely to be important but
current methods require more general application before their limita-
tions can be assessed”. The paper by Libonati et al. (2019) in this
issue of Clinical Neurophysiology is a step forward in the neurophys-
iological identification of hyperreflexia.

It has been argued that H reflexes are under-utilized in diagnos-
tic practice, particularly in suspected MND/ALS. This argument
does not refer to the soleus H reflex, where it would be abnormal
not to have a reflex response, but to muscles from which the H
reflex cannot be demonstrated normally in subjects at rest
(Burke, 2016). When H reflexes can be recorded at rest from mus-
cles for which no reflex can normally be demonstrated, there is
good evidence for hyperreflexia. In the context of possible ALS, this
is an important finding. If the H reflex can be defined for one of
these muscles and there is EMG evidence of chronic partial dener-
vation in that same muscle, there is evidence for upper and lower
motor neuron lesions involving a single muscle. This should raise
suspicion of a degenerative disease, such as ALS, even though it
would not satisfy traditional (but arbitrary) criteria based on the
number of involved body regions. If we are to treat MND/ALS ‘‘be-
fore the horse has bolted”, we need to start treatment before the
disease process has spread beyond the initially involved region.

Heteronymous projections are quite weak in comparison to
homonymous reflex projections (Pierrot-Deseilligny and Burke,
2012). Except in neonates, where there may be monosynaptic Ia
excitation of antagonists as well as synergists (see Pierrot-
Deseilligny and Burke, 2012), these projections normally require
a voluntary contraction to be evident in surface EMG recordings
(Miller et al., 1995; Meunier et al., 1996). In this respect, the find-
ing of Libonati et al. (2019) that a heteronymous reflex can be
demonstrated at rest in the temporalis muscle of most ALS patients
(but not healthy subjects) on stimulation of the innervation of the
masseter is significant. This finding suggests that the temporalis
motoneurones were pathologically hyperreflexic in the ALS cohort.

In the report by Libonati et al. (2019), the jaw jerk (‘‘mandibular
reflex”) was elicited in each patient, but the authors did not
demonstrate a convincing H reflex in masseter. At first sight, this
might seem surprising, but to define the H reflex would have
required carefully graded stimuli, because the M wave would
obscure the reflex potential, given the very short reflex pathway
(latencies of �2 ms and �5–6 ms respectively). It is noted that
the ‘‘intensity of the stimulus was steadily increased until the best
motor response (M) was elicited”, suggesting that a search for the
masseter H reflex was not a specific focus of the study. In addition,
the stimulus duration was 0.1 ms, a duration that does not favor
stimulation of Ia afferents over amotor axons, given their different
strength-duration properties (Pierrot-Deseilligny and Burke, 2012;
Burke, 2016; see Lin et al., 2002). These issues are largely obviated
by a feature of heteronymous reflex projections: unlike the H
reflex, the ‘‘heteronymous H reflex does not disappear when the stim-
ulation intensity is increased” because there is no collision between
the reflex discharge in temporalis motor axons and the increas-
ingly strong antidromic volley in masseter motor axons. Neverthe-
less it would be interesting to repeat these studies using a stimulus
duration of 1 ms, much as was used by Godaux and Desmedt
(1975), to see if both the masseter H reflex and the heteronymous
temporalis reflex could be defined better.

Brisk heteronymous projections may appear superficially to
provide the substrate for reflex irradiation. In patients and healthy
subjects with brisk tendon jerks, percussion on a muscle tendon or
bony prominence may produce reflex contractions in muscles not
directly excited, even in some that are shortened by the percussion.
This is clinical evidence of hyperreflexia, much as are the hyperac-
tive heteronymous projections documented in the present paper
by Libonati et al. (2019). The mechanisms underlying reflex irradi-
ation have been addressed by Lance (Lance and de Gail, 1965;
Lance, 1977), who showed that the jar produced by tendon percus-
sion creates a vibration wave that spreads through bone to more
distant muscles. The percussion-induced vibration wave excites
muscle spindle endings in those muscles, thereby creating
homonymous tendon jerks if the reflex circuits are sufficiently
excitable. The mechanism is different in the present situation
where temporalis motoneurones discharge in response to a
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heteronymous input in masseter afferents, not a volley in tempo-
ralis afferents.

Strictly speaking, the H reflex is a homonymous reflex, and it is
a misnomer to refer to reflexes associated with heteronymous Ia
afferent projections as H reflexes. This is a potential source of con-
fusion because the authors sometimes refer to the H reflex without
nominating that they mean the ‘‘heteronymous temporalis H
reflex”, not the H reflex of masseter. This paper raises other issues:
first, was the heteronymous response in temporalis due to Ia affer-
ents? Secondly, is the temporalis response monosynaptic? The
short latency is compatible with fast-conducting afferents and
monosynaptic transmission, but latency alone does not exclude
one or two interneurons in the pathway. While it is likely that
the responsible afferents were group Ia afferents and the pathways
is likely to be monosynaptic, there are insufficient data in the
report to be certain. Either way, these uncertainties do not negate
the value that neurophysiological testing can provide in document-
ing evidence of upper motoneuron involvement in patients with
suspected ALS.
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