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SUMMARY: Twentv-six of 50 patients
were investigated with nerve conduction
studies and electromyography using a
standard protocol and were compared to
the findings in 50 normal control sub-
jects. Almost all cases of typical
Friedreich’s ataxia had absent sensorvy
action potentials (SAP) in the digital
(92%) or sural (96%) nerves. The others
had markedly decreased S.A.P’s. In
these same patients motor conduction

RESUME: Chez 26 de nos 50 patients
ataxiques, une étude de la conduction
nerveuse et de I'électromyogramme
selon un protocole standard fut effectuée
en comparaison avec les résultars chez
S50 controles normaux. Presque tous les
cas d'ataxie de Friedreich *'typiques’” se
caracterisaient par une absence com-
plete des potentiels d'action sensitifs
dans les nerfs digitaux (92%) ou sural
(96%). Les porentiels sensitifs
étaient nettement diminués chez les au-
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velocities were either normal or only
slightly decreased. In the second, atvpi-
cal group of 9 patients, the motor con-
duction velocities were considerably de-
creased.

Because of the absence of sensorvy
action potentials in Friedreich's ataxia,

and that the absence was noted in our

verv mild cases, it is proposed that this
measure be used 1o facilitate early diag-
nOSIs.

tres. Par ailleurs, chez ces mémes pa-
tients les vitesses de conduction mot-
rices sont soit normales, soit a peine
diminuées. Dans le second groupe de 9
patients “atvpigues’, les conductions
motrices sont fortement diminuées.

A cause de U'abolition totale presque
constante des potentiels d'action sen-
sitifs tres tot dans I'évolution de I'ataxie
de Friedreich, nous proposons d' utiliser
cette mesure pour faciliter le diagnostic
précoce.
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INTRODUCTION

Nerve conduction studies repres-
ent an important diagnostic tool in
patients with Friedreich’'s ataxia.
They often reveal evidence of
peripheral nerve involvement dif-
ficult to assess on a clinical basis.
Abnormalities reported include ab-
sence or marked reduction in amp-.
litude of sensory action potentials
and mild slowing of motor nerve
conductions.

This report gives the results of the
electrophysiological studies per-
formed on a group of 26 patients
referred with the diagnosis of typical
and atypical Friedreich’s ataxia. The
clinical features of these patients are
reported in a previous paper.

MATERIAL AND METHODS

The age of onset of the 26 patients
examined ranged from 4 to 15 years.
At the time of the electrophysiologi-
cal studies, the patients aged from 4
to 48 years and the duration of the
disease varied from 1 to 40 years. All
patients were tested in a warm room
at a temperature of 23°C and lying on
a couch, covered with a blanket. A
three channel commercial model
electromyograph DISA was used.

Sensory nerve action potentials
(S.A.P.) were recorded with saddle
surface electrodes from the superfi-
cial radial, median and ulnar nerves
at the wrist after stimulation with
ring electrodes (Dawson and Scott,
1949) of the thumb, index and little
finger respectively. The sural nerve
was stimulated antidromically at
several points in the lower third of
the posterior aspect of the leg and
the responses were recorded with
saddle surface electrodes applied at
the ankle behind the lateral mal-
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Figure 1 — Distal motor latencies and motor conduction vel-
cities in the median nerve in two groups of ataxic patients:

A: with typical Friedreich’s ataxia;
B: with atypical recessive ataxia.

Underlined numbers indicate siblings. Horizontal lines repre-

sent normal mean+ standard deviation.

leolus (Di Benetto, 1970; Dunn, 1973).
In all patients motor conduction
velocity (M.C.V.) was measured in
the median nerve and in 24 patients
in the peroneal nerve. M.C.V. was
also determined for the ulnar nerve
in 14 patients and for the posterior
tibial nerve in 12 cases. Muscle ac-
tion potentials were registered with
surface electrodes from the abductor
pollicis brevis, adductor digiti
minimi, extensor digitorum brevis
and abductor hallucis brevis after
supra maximal stimulation of the
median, ulnar, peroneal and post-
erior tibial nerves respectively.
Motor latencies were measured to
the initial deflection of the potentials
from the base line. M.C.V.’s were
determined after stimulation at two
different sites (wrist and elbow or
ankle and knee levels).
Electromyogram (EMG) of the ex-
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Figure 2 — Distal motor latencies and motor conduction

velocities in the ulnar nerve. Same groups of patients as in
Figure 1. Underlined numbers indicate siblings. Horizontal
lines represent normal mean+standard deviation.

tensor digitorum brevis and tibialis
anterior muscles was done using a
concentric needle electrode. Several
parameters were studied including
the presence or absence of fibrilla-
tion potentials and of positive sharp
waves, the presence or absence of
polyphasic motor unit action poten-
tials (M.U.A.P.’s) of prolonged du-
ration and finally the pattern of re-
cruitment of M.U.A.P.’s during
maximal voluntary effort. Records

obtained from 50 normal subjects
(age 10 to 40) served as controls.

RESULTS
a) Sensory nerve conductions
Electrophysiological abnor-

malities in sensory fibers were pres-
ent in all patients irrespective of age
of onset or duration of the disease. Of
26 patients, 22 had no S.A.P. detect-
able at the wrist over the superficial
radial, median or ulnar nerves after
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Figure 3 — Distal motor latencies and motor conduction
velocities in the peroneal nerve. Same groups of patients as in
Figure 1. Underlined numbers indicate siblings. Horizontal
lines represent normal meanztstandard deviation.

supramaximal stimulation of the di-
gital nerves. In 4 patients, stimula-
tion of the index finger evoked in the
median nerve small S.A.P.’s 3pVin
amplitude or less — normal mean 12
BV +3) with low conduction vel-
ocities ranging between 35 and 46.9
m/sec. (Normal mean: 56.5 m/sec.
*5.0).

In 25 patients, no response was
obtained at the ankle on stimulating
the sural nerve at several points in
the leg. In one patient a nerve action
potential was detected, but both its
amplitude (2 uV - normal mean 10pV
*4) and conduction velocity (31.9
m/sec - normal mean 48.9 + 4.4)
were clearly diminished.

b) Motor nerve conduction

Values obtained for the median,
ulnar, peroneal and posterior tibial
nerves are shown in Figures 1, 2, 3
and 4. Based on the degree of slow-
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ing of MCV'’s, two groups of patients
could be identified. The first group
(A) consisted of 17 patients, with
borderline low MCV’'s both in
upper and lower limbs. Conduction
velocities of motor fibers averaged
46.7, 49.1, 36.4 and 37.5 meters/sec.
for the median, ulnar, peroneal and
posterior tibial nerves, respectively.
These are less than the normal mean
values for these nerves (57.6 £3.9,
59 *5.3,49 +4.6,47.8 4, respec-
tively). With a few exceptions, dis-
tal motor latencies were within nor-
mal limits. Clinically all of them pre-
sented the typical criteria of the dis-
ease (Group Ia). The second group
(B) of 9 patients was characterized
by a marked slowing of MCV’s with
average values of 34.5, 33.1 and 23.5
meters/sec. for the median, ulnar
and peroneal nerves respectively. In
three patients, no response was ob-
tained on stimulating the right and
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Figure 4 — Motor conduction velocity in the posterior tibial
nerve in typical Friedreich's ataxia. Underlined numbers
indicate siblings. Horizontal lines represent normal mean +
standard deviation.

left peroneal nerves at the ankle or at
the knee. Finally. in most instances
distal motor latencies were pro-
longed. All the patients in this group
belonged to atypical (Group. II)
cases. In neither group was there a
correlation between the degree of
slowing of MCV and the age of onset
or the duration of the disease (Figure
5.

¢) Electromyographic studies

EMG findings in the extensor di-
gitorum brevis and tibialis anterior
muscles are summarized in Table 1.
It can be seen that fibrillation poten-
tials and/or positive sharp waves
were infrequent in patients of Group
A or B. They were present in only
16% of the tested muscles.

Polyphasic M.U.A.P.’s of pro-
longed duration were observed in
34% of the muscles in which a volun-
tary activity could be elicited. Loss
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Figure 5 — Motor conduction velocities in the peroneal nerve as a function of the
duration of disease in the 2 groups of patients described in Figure 1. Horizontal lines
represent normal mean +standard deviation.

of suprasegmental influences could
partly explain the total inability of a
few patients to activate voluntarily
M.U.A.P.’s. The same explanation
could hold for the diminution of the
interference pattern during maximal
voluntary effort which was noted in
most of the other patients.

DISCUSSION

As reported previously in
Friedreich’s ataxia (Preswick, 1968;
Dyck and Lambert, 1968; McLeod,
1971; Oh and Hasley, 1973; Fiaschi
et al., 1976), impairment of sensory
conduction was the most striking
and common abnormality found in
this series of 26 patients with typical
and atypical features of the disease.
Digital nerve S.A.P.’s and sural
nerve action potentials were absent
in 92% and 96% of the cases respec-
tively, whereas the remainder of the
patients had abnormally low amp-
litude potentials with slow conduc-
tion velocities.

Such findings are in keeping with
the pathological observations made
in Friedreich’s ataxia, which show a
selective degeneration of the large
neurons in the posterior root ganglia
with a disappearance of large myeli-
nated fibers in peripheral sensory
nerves (Hughes et al., 1968;
McLeod, 1971). In view of the fact
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that no S.A.P.’s could be recorded
in a 8 year-old girl whose mild clini-
cal symptoms had begun a year prior
to examination, it is likely that the
degenerative phenomena start early
in life. Therefore, studies of
S.A.P.’s may represent a useful
diagnostic test for early detection of
affected children in families with a
positive history of Friedreich’s
ataxia.

In a group of 17 patients present-
ing the typical features of the dis-

ease, M.C.V.’s were only slightly
diminished irrespective of the dura-
tion of illness. On the whole, the
values were similar to those reported
previously (Preswick, 1968; Dyck
and Lambert, 1968; McLeod, 1971;
Oh and Hasley, 1973; Salisachs et
al., 1975; Fiaschi et al., 1976). This
mild slowing of motor conduction is
in agreement with the concept that
patients with Friedreich’s ataxia
have a chronic slowly progressive
motor neuropathy of the dying-back
type producing axonal degeneration
of large myelinated fibers. The slow
rate of progression of the disease
may explain (Salisachs et al., 1975)
the subtleness of neuropathic
changes observed on EMG examina-
tion of lower limbs muscles.

A second group of 9 patients had
markedly slow MCV’s and the sev-
erity of the abnormalities was of the
same magnitude in brothers and sis-
ters of 2 families examined. It is
likely that these patients represent a
separate entity whether they have
the Roussy-Levy syndrome (RLS)
or the Charcot-Marie-Tooth disease
(CMTD). RLS has been disting-
uished from Friedreich’s ataxia on
the basis of several criteria. The
mode of inheritance is different,
being autosomal recessive in
Friedreich’s ataxia and usually au-
tosomal dominant in the RLS
(Yudell et al., 1965; Oelschlager et
al., 1971). Clinically, patients with

TABLE 1
EMG Findings in Ataxia
FIBRILLATIONS POLYPHASIC PATTERN OF RECRUIT-
AND/OR M.U.A.P.’S MENT OF M.U.A.P. DURING
POSITIVE OF PROLONGED MAXIMAL
SHARP WAVES DURATION VOLUNTARY EFFORT
No
Absent Present Absent Present Normal Decreased M.U.A.P.
GROUP A
Ext. Digit. Brev. 12 2 8 3 2 9 3
(N:14)
Tib. Ant. 10 3 10 1 3 8 2
(N:13)
GROUP B
Ext. Digit. Brev. 6 1 2 3 5 2
(N:7)
Tib. Ant. 8 1 3 5 1 7 |
(N:9)

Nerve Conduction Studies and Electromyography in Friedreich’s Ataxia

https://doi.org/10.1017/50317167100025518 Published online by Cambridge University Press


https://doi.org/10.1017/S0317167100025518

the RLS present with clumsy gait,
dysequilibrium while standing, pes
cavus, areflexia, clumsiness and
slight atrophy of the hands and tre-
mor. The original papers (Roussy-
Levy, 1926, 1932, 1934) mentioned
certain distinct features such as the
early onset of gait disturbance, the
slow progression of disability and
the absence of cerebellar or cor-
ticospinal tract involvement. Little
has been added to this description
with the exception that impairment
of position and vibratory sense has
been noted in many of these patients
(Spillane, 1940; Yudell et al., 1965;
Oelschager et al., 1971) whereas a
few of them may have Babinski’s
sign or a severe amyotrophy, the
latter being a late feature of the
disease (Lapresle, 1956). A constant
finding in the RLS has been a
marked slowing of MCV’s (Oes-
chlager, 1971; Yudell et al., 1965)
comparable to that seen in patients
with CMTD. The similarity of the
mode of inheritance as well as the
clinical picture led Yudell et al.
(1965) to the conclusion that the
RLS was a form of CMTD as-
sociated with essential tremor. As
nerve hypertrophy and onion-bulb
formations have been observed in
both conditions, they are now clas-
sified as dominantly inherited hyper-
trophic neuropathy Type [ (Dyck,
1975). It is obvious that in our series
a definite classification of this sec-
ond group of patient must await
the result of histological examination
of sural nerve biopsies.

Peyronnard et al
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