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The study aimed to delineate the role of neuro-physiological investigations; (nerve conduction studies (NCS),
somatosensory evoked potential) and neuroimaging (MRI) in the diagnosis of childhood ataxias. It was conducted on 30
patients with ataxia, who were divided according to the etiology of ataxia into group | (20 patients) with inherited
progressive neurodegenerative ataxia and group |1 (10 patients) with static causes of ataxia. Group | were subdivided
on clinical basesto Friedreich’s ataxia (FA) (7 patients) and early onset ataxia (EOCA) (13 patients). A cohort group of
10 healthy children were included in this study to act as controls. Nerve conduction studies results revealed statistically
insignificant difference on comparing degenerative and static ataxias, while there was a statistically significant slowing
of motor CV among patients with FA when compared to EOCA (P<0.05) indicating its usefulness as guide to
differentiate these two broad categories. Somatosensory evoked potentials results revealed statistically significant
central delay of N3, Nyy and interpeak latency among patients with degener ative ataxias when compared to static and in
patients of FA compared to EOCA (P<0.05), this finding adds another tool to differentiate between FA and EOCA.
Meanwhile, Neuroimaging in all groups were having characteristic and diagnostic findings. Hence, this study signifies
the use of different electrophysiological modalities as well as neuroimaging to delineate clinical syndromes of childhood
ataxia. (Int. J. Ch. Neuropsychiatry, 2005, 2(2): 163-177)

of 25 years, absent tendon reflexes in the LLs,
distal impairment of vibration or position sense
and development of dysarthria within 5 years*
Non-essentia criteria include: muscle weakness,
distal muscle wasting, extensor plantar response,
cataract, retinitis pigmentosa, optic atrophy, and
auditory  dysfunction, skeletal  deformities
(scoliosis, pes cavus), hypertrophic obstructive
Cardiomyopathy (HOCM) and Diabetes Mellitus
(DM).°

Harding described a new syndrome,
clinically similar to FA but with preservation of
tendon reflexes in the LL and labelled it as Early
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Ataxia is a term used to denote disturbances
in the fine control of posture and movement. It is
usually manifested by an abnormal gait and results
from cerebellar dysfunction. Hereditary ataxias
may be transmitted in an AR, AD or x-linked
patterns of inheritance®. Friedreich’s ataxia, the
most common AR hereditary ataxia is caused by
decreased expression of a mitochondrial protein,
“frataxin”, encoded by the Xog gene located at

9q13°. The reduced Frataxin is associated with

mitochondrial iron accumulation which affects the
respiratory chain complex activities and tissue
energy metabolism. These findings establish FA
as a “new’ nuclear encoded mitochondrial
disease.® Essential criteria for clinical diagnosis
include: progressive course, onset before the age

Onset Cerebellar ataxia (EOCA) with retained
tendon reflexes. However, muscular atrophies,
disturbed sensation, skeletal deformities or
cardiomyopathy are rare in this syndrome.®”’
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Aim of the Work
To evaluate the role of neuro-physiological
investigations such as nerve conduction studies
(motor and sensory), somatosensory evoked
potentials and MRI in the diagnosis of different
types of ataxia with various aetiologies.
# Y& R O
This study was conducted on 30 patients
suffering from ataxia. They were recruited from
the Neurology Outpatient clinic, Pediatric

Hospital, Ain Shams University. Patients were
clinically divided into two clinical groups.

Group I:

Includes 20 patients with inherited
progressive neurodegenerative ataxia. Their ages
ranged from 5-15 years with a mean of
10.40+3.93 years and their duration of illness
ranged from 1-8 years with a mean of
3.45+2.11years. This group was subdivided
clinically into:

- 7 patients with Friedreich’s ataxia (FA), they
were 3 maes and 4 femdes, their ages
ranged from 10 to 15 years with a mean of
13.42+1.9 y and duration of illness ranged
from 2 to 6 years with a mean 4.42+1.5 years.
13 patients with early onset cerebellar ataxia
(EOCA), they were 7 males and 6 females,
their ages ranged from 5 to 15 years with a
mean of 8.76+3.81 y and duration of illness
ranged from 1 to 8 years with a mean
2.92+2.25 years.

Group I1:

Includes 10 patients with static causes of
ataxia (4 patients with congenital cerebellar
hypoplasia, 4 patients with ataxic cerebral palsy
and 2 patients with post-encephalitic ataxia). They
were 6 males and 4 females.

A cohort group of 10 healthy children were
included in this study to serve as controls.

Patients and controls were subjected to the

following:

*  Careful history taking

*  Clinica neurological examination

*  Neuroimaging: Either CT scan or MRI or
both

Neurophysiological | nvestigations
I.  Nerveconduction studies: (NCSs)

NCSs were conducted, wusing the
(EVOMATIC 8000 APPARATUS) Made by
Dantec of Danemark.

Threetypes of electrodes wer e used:
1. Stimulating electrode:
A bipolar surface stimulating electrode (spin
plug) was used for stimulating both sensory
and motor nerves through the skin. It consists
of two felt tips in stainless holder. The red
dot indicates the cathode and is placed
distally. The felt tips should be soaked in
saline before use. A square pulse wave of a
duration 0.1 m/sec was used. The channel
sensitivity was selected according to the type
of nerve conduction study performed. Supra-
maximal stimulus was used, the intensity was
increased to give a maximum potential on the
oscilloscope.
2. Recording electrodes:
Two types of recording electrodes were used:
A. Sensory nerverecording electr ode:
The ring sensory nerve recording
electrode was used. It consists of two
velcro ribbons covered with flannel on
one side. The ribbons were dipped in
sdine to soak the flannel and then
placed on one of the patient’s fingers.
The red lead should be connected to the
red ribbon and the white lead to the
white ribbon. Using the antidromic
technique for measuring the velocity,
the red velcro ribbon is the active
recording electrode and is placed at the
proximal phaanx and the white ribbon
is the reference one and is placed, at
least 2 cm distal to the active electrode,
at the terminal phalanx.
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B. Motor nerverecording electrode:
This is a surface electrode consisting of
two small rectangular tiny plates. They
were fastened to the skin with adhesive
plaster. The active recording electrode
was placed over the motor point of the
muscle and the reference electrode was
placed distally over the tendon (at least
2 cm distal to the active one). The skin
impedance is reduced by careful
cleaning of the skin with alcohol and
electrode paste is applied to the
electrodes before use.

3. Ground electrode;

Large surface electrode for grounding the
patients. The ground electrode was placed
between the stimulating and the recording
electrodes. It was first soaked in saline then
placed at the base of the hand between the
stimulating and recording electrodes.

Electro-diagnostic studies of the median nerve:
1.  Sensory nerve conduction studies:

Using the antidromic technique, the median
nerve was stimulated distally at the wrist between
the tendons of the palmaris longus and the flexor
carpiradialis muscles and proximaly at the
antecubital fossa media to the biceps tendon. The
recording ring electrode was placed on the index
finger with the active electrode at the proximal
phalanx, and the reference one a the termina
phalanx. The distance between the stimulating
point and the proximal recording ring electrode
was 13 cm. Dista and proxima latencies were
measured. The distance between the two
stimulating sites was also measured and the
conduction velocity was cal cul ated.

2. Motor nerve conduction studies:

The motor evoked response was recorded
from the abductor pollicis brevis. The median
nerve was stimulated at two sites; distally at the
wrist 6.5 cm proxima to the active recording
electrode, and proximally at the antecubital fossa,
medial to the biceps tendon.

In  conduction studies we estimated
conduction velocity (CV), latency (Lat) and
Amplitude (Ampl.).

Somatosensory Evoked Potential (SSEP)
M ethodology:

Apparatus:

The apparatus used was aso the
(EVOMATIC 8000 APPARATUS) Made by
Dantec of Danemark.

Recor ding electrodes:

Recording electrodes should be placed over
Erb's point bilaterally, skin overlying the
fifth cervical spine, the contralateral central
scalp region and the forehead.

Erb’'s point is located within the angle
formed by the posterior border of the
clavicular head of the sternocleidomastoid
muscle and the clavicle, 2-3 cm above the
clavicle.

The spinal electrode should be located
over the fifth cervical spinous process, two
spines above the seventh spinous process.
The latter is identified as the most prominent
spinous process at the base of the neck when
the neck is flexed.

The central scalp electrodes should be
located 2cm posterior to the C; and C,
positions of the 10-20 international system of
EEG electrode placement.

The forehead reference site is usualy
chosen as eectrode site Fz of the 10-20
system.

Stimulating electrodes:

Stimulation is applied to the median nerve at
the wrist between the tendons of the palmaris
longus and flexor carpiulnaris muscles, using
2 sdine sosked electrodes. The cathode
(negative stimulating electrode, designated
with a black connector) should be placed 2
cm proximal to the wrist crease. The anode
(positive stimulating electrode, designated by
a red connector) should be placed on the
wrist crease.

Before applying the recording and
stimulating electrodes, their sites were
properly cleaned using gentle rubbing with
phenol.



The International Journal of Child Neuropsychiatry

Vol. 2 (2) - Sept. 2005

4. Theground electrode:
A grounding electrode was applied between
the constant current stimulation and the
recording electrode.

5. Technique:
A 200 sec square-wave electrical pulse was
delivered with sufficient intensity to cause a
1-2 cm thumb movement. The stimulus
intensity should be altered as needed to
maintain fairly constant thumb movement
through out the test.

The low filters were set to 20-30 Hz and
the high filters were set to approximately
3000 Hz. Anaysis time base was about 30
msec and was extended to 50-60 msec when
significant delay of N, was anticipated.

Two hundred responses were averaged
for each SSEP measurement. The latencies of
Ng, N1z and Ny, the inter-peak latencies of
Ng-Ni3 and Ni-Nyg and the interside
differences were measured.

6. Response:
The Erb’s point potential (N,) is the
principal negative wave seen in the EPi-EPc
channel [Erb’'s ipsilateral is the active
electrode and Erb’'s contralatera is the
reference electrode].

N13 component is a negative potential in
the C5 spine-Fz channel [The fifth spinous
process electrode is the active electrode and
the Fz electrode is the reference one].

Ny is @ negative component in the Cc-
Fz channel [The contralateral central scalp
electrode is the active electrode and the Fz
electrode is the reference one].

7. Analysisof the response:
This was carried out according to the
following:
A. Absolutelatency:

It is measured from the stimulus artifact

to the peak of each of the waves. Itis

analyzed and expressed in milliseconds

(msec).

B. Inter-peak latency:
It is the latency measured from the peak
of one wave to the peak of the following
one (in msec).

C. Inter-sidedifferences:
It is the difference between latencies
measured from the right and left sides,
expressed in millisecond (msec).

1,25 pVidivision

5 msec/division

The SSEPS from the upper limbs were
considered abnormal if the following criteria
occurred:

1. Absence of Ni3 or Ny, waves or prolonged
latencies.

2. Prolonged inter-peak latencies.

3. Abnormal right-left difference.

In the assessment of individual cases, a
potential was classified as being of prolonged
latency when its mean peak latency following
stimulation at the left and right wrists exceeds the
normal mean by more than 2.5-3 standard
deviations of the control group.

Statistical Analysis

The Epi info version 5 computer programs
were used for data base construction and
statistical analysis. The following tests were used:
Student “t" test, paired “t” test, Chi-square (x
test), z test, ANOVA test and correlation matrix
and coefficient of correlation R.
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Our results showed that patients with FA
demonstrated a statistically significant slowing of
motor and sensory conduction velocities, delay of
motor and sensory latencies and reduction of
motor and sensory amplitudes in their nerve
conduction studies compared to controls (P< 0.05)
[Fig. 1]. However, patients with EOCA
demonstrated only a datigtically significant
sensory affection when compared to controls, with
slowing of conduction velocity, delay of latency
and reduction of amplitude (P< 0.05) [Fig. 2].
While, FA patients showed statistically significant
slowing of motor CV when compared to patients
with EOCA (P< 0.05) [Fig. 3].

Concerning the central somatosensory
circuit, patients with FA demonstrated a
statistically significant delay in the latency of Nis,
N2o, Nis-Ny inter-peak latency and inter-side
difference of Ni3, Erb-N;3 and Ni3-Nyy when
compared to controls (P <0.05) [Fig. 4]. Those
with EOCA demonstrated only a satistically
significant delay in the latency of Nis, Erb-Nis
and 1SD of Ny, (P <0.05) [Fig. 5]. On the other
hand, FA patients reveded a datisticaly
significant delay of N,y and ISD of Erb-N;3 when
compared to patients with EOCA (P< 0.05) [Fig.
6].

Magnetic  resonance  imaging (MRI)
demonstrated mild vermian cerebellar atrophy
among patients with FA and severe, mainly,
hemispheric atrophy among EOCA patients, with
a statistically significant difference between both
groups. (P< 0.05), white matter changes were also
noticed among patients with neuro-degenerative
ataxias, in the corticospinal tracts in patients with
FA and small scattered areas in patients with
EOCA. However, there was no datistically
significant difference between both groups
concerning white matter changes [Table 2, Figs. 7
& 8].

All ataxic patients whether progressive or
static cases showed a datistically significant
difference  when compared to controls. For
neurodegenerative ataxia, there were significant
results regarding motor and sensory parameters of
nerve conduction studies, delay of latency of Nis,
Ngo, Erb-N13 and |SD Of Erb'N13 and N13'N20.
While patient with static ataxia demonstrated only
a statigtically significant dowing of sensory CV
and significant delay of sensory latency of ISD of
N13'N20, El‘b-N13 a.nd N13'N20 (P <005) [F|g 10],
motor & sensory parameters of nerve conduction
studies compared to controls (P< 0.05) [Fig. 9].
Also, they demonstrated a statistically significant
delay of latency of Nis, Ny, Erb-N;3 and 1SD of
Erb-Ny; and Ny3-N,y compared to controls (P<
0.05). On the other hand, patients with static
ataxias demonstrated only a datisticaly
significant slowing of sensory CV and delay of
sensory latency compared to controls (P< 0.05),
indicating only sensory demyelination. Their
SSEPs demonstrated normal latency of all
potentials, however the ISD of Ny3-Ny, Erb-Ni3 &
N13-Nyo showed a statistically significant delay
compared to controls (P< 0.05) [Fig. 10].

On comparing degenerative with static
ataxias, there was no satisticaly significant
difference between both groups regarding nerve
conduction studies. However, there was a
statistically significant delay of N3, Ny and Erb-
Nz inter-peak latency among patients with
degenerative ataxia (P< 0.05) [Figs. 9 & 10].

A satigtically significant relation (P<0.05)
was found in MRI cerebral white abnormalities
with SSEP N,y prolonged latency among patients
with ataxia[Fig. 11].
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Table 1. Demographic data of ataxic patients and controls.
Ataxia (30)
Variables Pr ogr essive neur o-degener ative Static Controls
Total (200 | FA(7) | EOCA (13) (10) (10)
Ageinyears.
- Range 5-15 10-15 5-15 4-13 2-15
- Mean = SD 10.40+3.93 13.42+1.90 8.76+£3.81 6.20+3.83 8.60+4.06
Sex:
- M:F | 1010 | 3:4 | 7:6 6:4 | 5:5
FH:
- +-ve | 11:9 | 7.0 | 49 0:10 |
Duration of the diseasein years:
- Range 1-8 2-6 1-8 1-11
- Mean+SD 3.45+2.11 4.42+151 2.92+2.25 3.60+4.21
FA: Friedreich’'s ataxia EOCA: Early Onset Cerebellar Ataxia
FH: Family history M: F Male: Female
: FA Controls
Motor Nerve Conduction .y 3msee 58993705
* Lat =6.6 ms 2.82 +0.55
1 mU/D 5 ms/D| Amp  =147nmv 5.45 +1.32
Sensory Nerve Conduction FA Controls
* CV =38.4 m/sec 56.67+4.8
1. Run-: 2 ms/D * Lat =39ms 2.02+0.34
S ul/D S * Amp =11.1nv 24.73 £3.45
* P<0.05
| |
I I

Fig. (1): Motor and Sensory NCSsin FA.
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Motor Neruve Conduction EOCA Controls
cv =75 m/sec 58.92+7.05
mU/D 5 ms/D Lat =3.6ms 2.82 +0.55
S S Amp =57mv 5.45+1.32
Sensory Nerve Conduction EOCA Controls
* CV =30 m/sec 56.67+4.8
. Run- -~ - - 2 ms/D * |at =36ms 2.02+0.34
Spuv/b . 28.0 s *Amp  =8mv 24.73+3.45

* P<0.05

Motor amplitude

|I:|FA OEOCA E Controls |

35 24.73

25 1354 17.23

Sensory amplitude

OFA OEOCA EControls

Motor (Lat) Sensory (Lat)

||:| FA OEOCA HE Controls |

Fig. (3): NCSsin FA and EOCA versus Controls.
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N 20

Erb

Fig. (4): SSEP in FA
Thisfigure shows delayed latencies of Nyz, Nog, Erb-Nys, IPL and 1SD of Ni3, Erb-N13 and N3-Ny.

Erb

Fig. (5): SSEP in EOCA.

Thisfigure shows delayed latencies of N13, Erb-N13, IPL and ISD of N2.
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Fig. (6): SSEP in FA and EOCA Versus Controls.

Table 2. Comparison between FA and EOCA in MRI Findings.

Types of ataxia FA (7) EOCA (13) Significance

MRI findings No. | % No. | %

Degree of cerebellar affection: Chi-square = 8.811
- Mild 77 100 4/13 30 P =0.002
- Severe 0/7 0 9/13 70 | (HS

Site of cerebellar affection: Chi-square = 4.432
- Vermian 57 71 3/13 23 P=0.03
- Hemispheric 27 29 10/13 77 | (Sg)

White matter change: Chi-sgquare = 0.848
- Positive a7 57 10/13 e P=0.35
- Negative 37 43 3/13 23 | (NS
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Fig. (7): Cerebellar Atrophy in FA.

Fig. (8): Cerebellar Atrophy in EOCA.
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Fig. (9): NCSsin Degenerative and State Ataxias versus Controls.
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Fig. (10): SSEP in Degenerative and State Ataxias versus Controls
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Chi-square=11.84

P<0.005

Fig. (11): Percentage Frequency Distribution of N20 Latency in relation to MRI findings.

! # !

In the present work, periphera nerve
conduction studies among the 7 FA patients in
comparison to the controls; showed a statistically
significant difference (P <0.5) with slowing of the
motor conduction velocity in al patients (100%)
with a mean of 40.53+12.03 m/s and slowing of
the sensory conduction velocity in 6 patients
(86%) with a mean of 37.84+8.64 m/s. The motor
latency was delayed in 3 patients (43%) with a
mean of 4.58+1.87 ms and the sensory latency
was delayed in 4 patients (57%) with a mean of
3.32£1.31 ms. The motor amplitude was reduced
in 6 patients (86%) with a mean of 2.94+1.26 mv
and the sensory amplitude was reduced in 6
patients (86%) with a mean 13.54+6.20 v. In
consistence with our study, Klockgether et al.
(1991) reported that motor nerve conduction
velocity of the tibia nerve was in the lower
norma range or slightly reduced and that sensory
nerve action potentials from the sura nerve were
abnormally reduced or absent in all FA patientsin
their study. They also reported that sensory nerve
conduction velocity was norma or moderately
reduced.

The dowing of conduction velocities and the
delayed latencies in our study indicate a
demyelinating pattern of neuropathy and the
reduced amplitudes indicate an axona pattern.
Previous electrophysiological findings concerning
peripheral  sensory nerve conduction in
Friedreich’'s ataxia have on the whole been
consistent with an axonal (Wallerian) form of
neuropathy, primarily involving large myelinated
fibres. There is frequently an absence of sensory
action potentials (SAPs) at the wrist following
digital nerve stimulation®, although a number of
cases have been reported with apparently delayed
sensory action potentials.’ However, after a more
detailed analysis of the compound action potential
recorded from the sura nerve in vitro, Dyck et a.

*$

(1971) reported a marked reduction in the
amplitude of the peak attributable to large
diameter fibres, but found no evidence of delayed
conduction.”® Dyck and Lais (1973) reported that
secondary segmental demyelination had been
observed in some fibres of the sural nerve at
biopsy in addition to the axonal form of
neuropathy.™*

In contrast to the multiplicity of peripheral
nerve conduction studies, there have been
relatively few electrophysiological investigations
of the centra nervous system in neuro-
degenerative ataxias, no doubt because a
sufficiently powerful non-invasive technique for
recording small potentials generated in the spinal
cord and sub cortical cerebral structures had not
been available. However, somatosensory evoked
potentials (SSEPs) generated in the cerebra
cortex and recorded by scalp electrodes were
demonstrating a significant delay, of dispersed
waveform in our patients with Friedreich’s ataxia;
compared to the controls (P <0.05) Ny was
delayed in (57%) patients with a mean of
9.91+0.99 ms, N3 was delayed in al patients
(100%) with a mean of 14.47+0.48 ms & N,y was
delayed in (86%) patients with a mean of
23.83+2.81 ms. The inter-peak latency of Erb-Ny3
was delayed in (86%) patients with a mean of
4.56+0.89 ms and the inter-peak latency of Nis-
N was delayed in (71%) patients with a mean of
9.35+8.64 ms. The inter-side differences of Ng
was delayed in (28%) patients with a mean of
1.25+1.51 ms, N3 in (86%) patients with a mean
of 2.21+2.37 ms, Ny in (28%) patients with a
mean of 1.18+1.26 ms, Erb-N3 in patients (86%)
patients with a mean of 2.72+ 1.79 ms and Nz~
Ny in (71%) patients with a mean of 2.34+2.21
ms.

Our results are in agreement with Jones et al.
(1980) and Klockgethor et al. (1991) who
demonstrated a significant delay in Ny in nearly
all cases of FA.*™ However, Jones et al. (1980)
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found the Ni3 delay in 45% only of their cases,
this difference could be attributed to degeneration
of the corticospinal tracts, especialy that 43% of
our patients with FA, demonstrated obvious
corticospinal tracts degeneration in their MRIs.*
Also it could be related to the upper cervical cord
atrophy which was a specific constant feature in
MRIsof FA patientsin many other studies.™

In our study, peripheral nerve conduction
studies among the all EOCA patients compared to
the controls showed dlowing of the motor
conduction velocity in 30% of patients with a
mean of 54.83+8.78 m/s and slowing of the
sensory conduction velocity in 61% of patients
with a mean of 42.61+12.79 m/s. The motor
latency was delayed in 30% of patients with a
mean of 3.85+1.62 ms and the sensory latency
was delayed in 46% of patients with a mean of
3.39+£1.39 ms. The motor amplitude was reduced
in 53% of patients with a mean of 3.95+2.43 mv
and the sensory amplitude was reduced in 71% of
patients with a mean of 17.23+6.58 v. However,
a datigtically significant difference was reported
only in sensory conduction velocity, sensory
latency and sensory amplitude (P<0.05).

The pattern of peripheral nerve conduction
studies in the EOCA patients in our study shows
that the neuropathy is aso both axona and
demyelinating like the situation in FA patients.
However, it is only sensory neuropathy without
motor affection.

Our results are in agreement with
Klochgether et a. (1991) who found in 14 patients
with EOCA; motor nerve conduction velocity in
the tibial nerve was in the lower normal range in
their patients and that this neuropathy was mainly
sensory.!

On comparing the SSEP parameters among
EOCA patients to the controls, the latency of Ng
was delayed in 61% of patients with a mean of
9.83+0.94 ms, N3 was delayed in 92% of patients
with a mean of 14.49+1.15 ms and N,y was
delayed in 77% of patients with a mean of
20.65+2.97 ms. The inter-peak latency of Erb-Ni3
was delayed in 77% of patients with a mean of
4.65+1.75 ms and that of N3Ny was delayed in

46% of patients with a mean of 6.15+3.15 ms.
The inter-side differences of Ng was delayed in
38% of patients with a mean of 1.10£1.30 ms, Ny3
was delayed in 46% of patients with a mean of
0.7520.60 ms, N, was delayed in 46% of patients
with a mean of 1.97+2.02 ms, Erb-Ni3 was
delayed in 15% of patients with a mean of
0.90+0.96 ms and N15-N, was delayed in 46% of
patients with a mean of 1.96+2.29 ms. To be
noted a statistically significant difference was
found in N13, EI‘b-N13 and N13-Nyg Inter-peak
latencies and inter-side difference of Ny (P
<0.05).

Patients with EOCA in our study
demonstrated sure signs of corticospina tracts
degeneration during clinica examination. The
marked delay of N5 latency among them could be
attributed to this affection of corticospinal tracts,
although being not evident in their neuro-imaging
assessment. This degeneration may become
evident by other more advanced tools of neuro-
imaging investigations.

These patients demonstrated cortical Ny
affection in 77% of them. However, there was no
dtatistically significant delay in Ny when
compared to the control group (P> 0.05). This
does not exclude the cortical affection among
EOCA patients due to the presence of statistically
significant delay in inter-side difference of Ny
among them (P< 0.05). The cortical delay among
EOCA patients can be explained, in our opinion,
on the basis of the frequent presence of
demyelinating white matter changes among them.

Our results of SSEP among EOCA patients
are in agreement with Klockgether et al. (1991)
which demonstrated cortical N,y responses of
delayed latency in 60% of them, however, they
did not demonstrate N3 delayed latency in their
study.!

On comparing electrophysiological findings
of FA patients to those of EOCA patients, there
was a highly statistically significant slowing of the
motor conduction velocity among FA patients
(P<0.005). However, there was no datistically
significant difference between both groups
regarding other peripheral nerve conduction study

*)
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parameters (P>0.05). As regard to the SSEPs,
there were a statistically significant delay of Ny
latency and Erb-Ny3 inter-side difference latency
among FA patients (P<0.05). However, there was
no statistically significant difference between both
groups regarding other SSEP parameters
(P>0.05).

Based on our electrophysiological findings,
we can raise the assumption that motor conduction
velocity, N, and Erb-N,3 inter-side difference can
be used as a guide for differentiation between
these two broad categories of inherited neuro-
degenerative ataxias besides our clinical aspects
of differentiation.

Systematic and detailed neuro-radiologica
investigations which could give information about
macroscopic brain morphology in vivo had been
studied by several authors in cases of inherited
neuro-degenerative ataxias.***>*® In our study, the
MRI findings of FA compared to EOCA showed
statistically significant difference regarding both
the degree and the types of cerebellar affection
(P<0.05). For FA there was mild cerebellar
atrophy in al patients, 71% of patients had
vermian atrophy and the other 29% patients had
hemispheric atrophy. While in EOCA group, 70%
of patients had moderate to severe cerebellar
atrophy and the other 30% of patients had mild
cerebellar atrophy, al patients with severe
cerebellar arophy showed both vermian and
hemispheral cerebellar  atrophy, mainly
hemispheral. Patients showing mild atrophy
showed vermian affection except one patient who
had hemispheral cerebellar atrophy. Cerebral
white matter changes were aso encountered
among our patients; in 57% of our patients with
FA showing corticospina tracts white matter
changes. Seventy one percent of patients with
EOCA showed mild to moderate areas of cerebral
white matter changes with no specific pattern of
distribution, yet on comparing both groups, these
white matter findings were datisticaly
insignificant (P< 0.05).

Klockgether et al. (1991) stated that there is
an amost complete lack of knowledge as to the
neuropathological basis of EOCA; so that it is

difficult to correlate the MRI findings with
neuropathol ogical abnormalities* The
demonstration of cerebellar atrophy in the
majority of EOCA patients make it unlikely that
EOCA is no more than an abortive form of FA.

Regarding patients presenting with static
ataxia in our study, peripheral nerve conduction
studies and SSEP latencies were affected among
them. However, they only demonstrated a
datistically significant slowing of sensory
conduction velocity and delay of sensory latency
(P<0.05). Meanwhile, SSEP latencies, were
normal and the inter-side differences of N3, N,
EI‘b-N13 and N13-Nyy were delayed (P<005)

On comparing dstatic ataxia to neuro-
degenerative ataxia neurophysiologicaly, there
was ho statistically significant difference between
both groups regarding the peripheral nerve
conduction studies (P> 0.05). However, N3 & Ny
latencies and Erb-Ny; inter-peak latency were
significantly delayed among patients with neuro-
degenerative ataxia compared to those with static
ataxia (P< 0.05).

MRI study demonstrated cerebral atrophy in
the patient with post-encephdalitic ataxia and in
those with ataxic cerebra pasy. The patient with
post-encephalitic ataxia demonstrated mild mid
brain cerebral white matter changes. All patients
demonstrated hemispheric cerebellar atrophy and
those with congenital ataxia demonstrated
additional vermian atrophy.

In our study, there was no significant
correlation between the duration of the disease
and the various electrophysiological and neuro-
radiological investigations done for FA patients
and EOCA patients.

The lack of correlation between the duration
of the disease and various electrophysiological
and neuro-radiological investigations in our study
suggest that the most important factor determining
the course of the disease in inherited neuro-
degenerative ataxias is the size of the mutation
rather than the duration of the disease, as reported
by Santoro et a. (2000) who couldn’t find any
statistically significant correlation between SSEP
parameter and duration of the disease in FA and
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concluded that central somatosensory pathway
involvement in FA is mainly determined by GAA
expansion size rather than the disease duration.”’

In our work, we correlated between Ny
prolonged latency and MRI white matter changes
and we found a highly statistically significant
correlation suggesting that N, delayed latency of
SSEP may be used as an initial step in patients
with neuro-degenerative diseases before MRI to
predict the presence of any abnormalities.

From our study, we can conclude that ataxia
is awide variety of diseases with heterogeneity in
the clinical expression. However, the etiology
underlying the ataxia is the most important driving
power for its diagnosis. Yet, we can demonstrate
that the role of different neurophysiological and
neuroimaging modalities is additive tools for
delineating diagnosis of ataxia syndromes.
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