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Magnetic stimulation in Bell's palsy

Transcranial magnetic stimulation (TMS)
provides a new neurophysiological method
for examining the facial pathways. Maccabee
et al used TMS to stimulate the intracranial
portion of the facial nerve ipsilaterally in
normal subjects.' Schriefer et al used a similar
method and found absent motor evoked
potentials (MEPs) to ipsilateral transcranial
stimulation in 15 of 16 patients with Bell's
palsy.2 They were unable to record MEPs
during stimulation of the contralateral cortex
in either patients or normal subjects. This
was achieved by Benecke et al in normal
subjects; the MEPs were recorded with
needle electrodes.' Rossler et al, using surface
electrodes, recorded MEPs from stimulation
of the contralateral cortex in normal subjects
and in three patients who had clinically
recovered from Bell's palsy.4 These patients
had normal latency MEPs. Both sets of
workers used voluntary contraction to
facilitate the MEPs recorded in response to
cortical stimulation. We describe a method of
recording MEPs from relaxed facial muscles
with surface electrodes after TMS. The tech-
nique may provide more clinical information
than methods which rely on voluntary con-
traction of affected, weak muscles.

Silver and silver chloride surface electrodes
were used for recording; the active electrode
was placed over the frontalis muscle and the
indifferent electrode on the nose. A standard
EMG machine was used for recording. Mag-
stim 200 with a coil of diameter 6-5 cm was
used for stimulation. Positioning the coil
centre over the contralateral hemisphere
about 5 cm lateral to the vertex in the coronal
plane provided the optimal site for stimula-
tion. Full power was necessary to elicit satis-
factory responses. All recordings were made
with the frontalis muscles relaxed as mon-
itored by audio EMG. Eight responses to
cortical stimulation were recorded, and the
minimum latency and maximum amplitude
(baseline to negative peak) were measured.
The MEPs were likely to be cortically rather
than peripherally induced because MEPs to
successive stimulations differed in form,
latency, and amplitude from one another, a
phenomenon characteristic of cortical
stimulation; they exhibited the typical cor-
tical response to facilitation,' that is, shorter
latencies and larger amplitudes; and the mean
latency in normal subjects (10-5 ms) would be
compatible with stimulation of the contra-
lateral cortex. An ipsilateral response, arising
as a result of stimulating the lower motor
neuron pathways, as described previously'"
was also seen. It was clearly distinguishable
by its shorter latency, its consistent form
from stimulus to stimulus, its initial
positivity, and its failure to show facilitation.
We could abolish this ipsilateral component
while retaining the cortically induced res-
ponse by careful positioning of the stimulat-
ing coil closer to the vertex.

Bilateral recordings were made from 12
normal subjects (mean age 41 years, range 24-
74, eight men, four women) and from four
men and three women within the first week of
onset of Bell's palsy (mean age 39 years, range
17-77). Three patients had right sided, two
left sided, and two bilateral facial palsies. The
extent of clinical recovery in all patients was
assessed three months after onset ofthe palsy.
All normal subjects and patients gave infor-
med consent to the study. In all normal
subjects and patients contralateral MEPs
could be recorded from the frontalis during
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Figure MEPsfrom normal subject and
patient with Bell's palsy. Stimulus artifact
appears 10 ms after start of sweep. Arrows
indicate onset ofMEPs. Scale intervals are
indicated in background: horizontal scale
10 ms per division, vertical scale 100 pVper
division.

independent stimulation of either hemi-
sphere. Latencies were significantly prolon-
ged (p < 0-01; Mann-Whitney) from the
affected side in the group of patients with
Bell's palsy (mean 18-2 ms; SD 8-0; range
8-0-31-0 ms) compared with measurements
obtained from normal subjects (10-5 ms; 1-8;
7-014-8 ms). There was no significant
difference between amplitudes from the
affected side in patients with Bell's palsy
(0-14 mV; 0-10; 006-0 40 mV) and normal
subjects (0-21 mV; 0-13; 0-06-0-62 mV).
Because ofthe wide range and large SD for

latency measurements in normal subjects,
individual measurements from patients with
Bell's palsy were considered abnormal only if
they were outside the 99% confidence limits
for the normal range. The normal latency
range used by Benecke et al was narrower but
they recorded from a different muscle.3 They
also used needle electrodes which would
record potentials from a smaller population of
motor units. In our patients two out of three
with prolonged latencies made an incomplete
recovery, whereas all four patients with nor-
mal latency responses made a full recovery.
Typical tracings from a normal subject and a
patient with Bell's palsy are shown in the
figure.

Blink reflex latencies have been shown to
be prolonged in patients with Bell's palsy.6
Slowed conduction in the peripheral portion
of the facial nerve in patients with a degree of
degeneration estimated at 95% or more has
also been reported.7 Nevertheless, changes in
amplitude rather than latency are the usual
abnormalities found in facial nerve studies of
patients with Bell's palsy.8 To date there have
been no recorded abnormalities of conduc-
tion in facial nerve pathways to cortical
stimulation in patients with Bell's palsy.
Rosler et al showed conduction block to
ipsilateral transcranial stimulation in Bell's
palsy.4 They found normal responses to cor-
tical stimulation in three patients who had
clinically recovered but made no mention of
attempts to record similar data from the other
patients in their study. Our findings imply
that prolonged latencies to cortical stimula-
tion carry a poor prognosis. Amplitude
measurements were not significantly chan-
ged, but as these depend not only on the
number of surviving lower motor neuron
fibres but also on the excitability of motor

neuron pools in the cortex and brainstem, it is
oversimplifying to try and equate the two sets
of measurements. Slowed motor conduction
may be caused by demyelination or degenera-
tion of fast conducting fibres. Zander Olsen
suggested that the initial pathophysiology in
Bell's palsy is conduction block, which is
reversible in mild cases but proceeds to
persistent demyelination or degeneration or
both in more severe cases when recovery is
protracted.8 Patients exhibiting slowed motor
conduction may be less likely to make a rapid
and full recovery than those showing normal
latency MEPs.
Nerve conduction studies, electromyo-

graphy, and blink reflexes are routine neuro-
physiological techniques for assessing prog-
nosis in Bell's palsy, but all are beset by
difficulties relating to technique or inter-
pretation or both. Magnetic stimulation is
painless and easily performed; our prelimin-
ary study suggests that it may be valuable in
determining prognosis.
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