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Physiotherapy Approaches in the Treatment of
Ataxic Multiple Sclerosis: A Pilot Study

*Kadriye Armutlu, TRana Karabudak, and TGtilay Nurlu

Objective: This study was planned to investigate the efficacy of neuromuscular
rehabilication and Johnstone Pressure Splints in the patients who had ataxic multiple
sclerosis. Methods: Twenty-six outpatients with multiple sclerosis were the subjects
of the study. The control group (n = 13) was given neuromuscular rehabilitation,
whereas the study group (n = 13) was treated with Johnstone Pressure Splints in ad-
dition. Results: In pre- and posttreatment data, significant differences were found in
sensation, anterior balance, gait parameters, and Expanded Disability Status Seale (p
< 0.05). An important difference was observed in walking-on-two-lines data within
the groups (p < 0.05). There also was a statistically significant difference in pendular
movements and dysdiadakokinesia (p < 0.05). When the postereatment values were
compared, there was no significant difference between sensation, anterior balance, gait
parameters, equilibrium and nonequilibrium coordination tests, Expanded Disability
Status Seale, cortical onset lateney, and central conduction time of somatosensory
evoked potentials and motor evoked potentials (p > 0.05). Comparison of values re-
vealed an important difference in cortical onset-P37 peak amplitude of somatosen-
sory evoked potentials (right limbs) in favor of the study group (p < 0.05). Conclu-
sions: According to our study, it was determined that physiotherapy approaches were
offective to decrease the ataxia, We conclude that the combination of suitable phys-
iotherapy techniques is effective multiple selerosis rehabilitation. Key Words: Multi-
ple sclerosis—Ataxia—Thysieal therapy.

Multiple sclerosis (MS) is a multisymptomatic dis- activities. The high incidence of falls leads to fractures in

case (1=3), Of MS patients, 85% develop ataxia, which
can be cerebellar, sensory, or mixed type and may be as-
sociated with vertigo (4,5). It is rarely seen as a single
symptom and usually occurs with muscle weakness and
spasticity (5,6).

Truncal and lower extremity ataxia increases dis-
ability and produces handicaps by restraining daily living

#School of Physical Therapy and Rehabilitation, Hacectepe Uni-
versity, and TDepartment of Neurology, Hacettepe Universicy Hospi-
tals, Samanpazar, Ankara, Turkey

Address correspondence and reprint requests to Kadriye Armutly, PT,
Ph.D., School of Physical Therapy and Rehabilitarion, Hacettepe Uni-
versity, Samanpazari, Ankara 06100, Turkey. Eemail: karmutlu@
hacettepe.eduntr

osteoporotic patients (7,8).

Ataxin is a symptom that is resistant to medication.
Drugs like isoniazid and carbamezepine must be used in
high dosages to be effective. Because these drugs have he-
patotoxic effects, achieving the highest dosage is pre-
vented in many patients; therefore the long-term use of
these drugs is limited (2,3,5,7-9).

Using weights and heavy walkers may decrense ataxic
movements; however, they may increase fatigue (1,3,10-12),
The short-term effect of cold has not been found to be an
effective method in the trearment of ataxia (13).

The effects of exercise have been studied in araxia;
however, there are no standard treatment programs, This
study was therefore planned to develop a standard phys-
iotherapy program for ataxic MS patients.
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Methods
Patients

This study was carried out in the Hacetrepe Uni-
versity Neurological Rehabilitation Unit of the School
of Physical Therapy and Rehabilitation. Twenty-six out-
patients whe had been diagnosed as having clinically def-
inite MS (14) in the Neurology Department of Hacettepe
University were the subjects of the study.

Patients who met the following criteria were included
in the study: the patients’ clinical courses were either sec-
ondary progressive or primary progressive. Patients who
were prominently ataxic with slight muscle weakness {the
patients with a muscle strength score of 3 according to Dr.
Lovett’s muscle test were included in this study) and could
walk unassisted (EDSS level, 3-5.5). Corticosteroids were
discontinued =1 month before starting the study.

Patients were randomly assigned the study or control
groups. The control group was given neuromuscular re-
habilitation, whereas the study group was treated with
Johnstone Pressure Splints in addition to neuromuscular
rehabilitation approaches.

Measurements

Before starting this 4-week physiotherapy program,
all 26 patients (13 in each group) underwent these tests:

a. Sensory assessment (on a score of 0, severe sensory
loss, to 4, no sensory loss) (15),

b. Single-limb stance time.

c. Step width (base of support between successive foot-
prints) (16,17).

d. Walking velocity (assessed through the time required
to walk 3 m).

e. Ambulation Index (18).

f. Anterior balance (assessed by measuring the distance
between the medial malleolus and body gravity line
by means of the Lovet-Reynold Method) (19).

g. Equilibrium coordination tests (using footprints of
the number of steps taken outside a support hase of
10 cm and during tandem walking).

h. Nonequilibrium coordination (assessed by knee-heel

test, alternative-foot movements (dysdiadakokine-

sia) test on a scale of O to 3, number of pendular

movements of limb after requested movement).

The Expanded Disability Status Scale (EDSS) score

(20), somatosensory evoked potentials (SSEPs), and

motor evoked potentials (MEPs) measurements car-

ried out by a blinded neurologist and electrophysi-

ologist. SSEPs were recorded using Medelec MS 25,

and MEPs were recorded using Medelec MAGSTIM

instrumentations.

The patients were assessed by two blinded examin-
ing physiotherapists in the morning hours, and the val-
ues were averaged,

Treatment Program

The principles during the treatment were as follows:
patients received treatment in the morning; the activi-
ties were selected from easier to harder ones in accor-
dance with neurodevelopmental physiotherapy princi-
ples; and frequent intervals were given to avoid fatigue.

Control Group

Rhythmic stabilization of proprioceptive neuromus-
cular facilitation (PNF), active repeated contractions of
PNF techniques combined with Frenkel Coordination
Exercises in the prone and supine positions, and Frenkel
Coordination Exercises in the sitting and standing posi-
tions were used.

To enhance postural stability and balance reactions,
mat activities with PNF techniques combined with bal-
ance training (in the crawling, kneeling, half-kneeling
positions), approximation of PNF techniques by means
of co-contraction in agonist and antagonist muscles were
used in all positions, static and dynamic balance train-
ing by means of external postural perturbation, weight
transfer to both extremities and to posterior parts of the
feet while in standing and feet-together positions, train-
ing in semitandem and tandem stance, single-limb stance
on a balance board and Cawthorne-Cooksey exercises,
and walking on uneven terrain were used for limb ataxia.

All activities were first done while eyes were open
then progressed to the eyes-closed stage.

Study Group

In addition to the exercises of the control group,
Johnstone Pressure Splints were used. The long-leg splint
of the Urias/MS splint was applied for 20 min to both
lower extremities before exercise sessions. The aim was
to stimulate the sensory receptors, especially the propri-
oceptors in patients with noticeable sensory ataxia by in-
creasing sensory inputs.

The splints also were used during crawling, kneeling,
and half-kneeling and single-limb stance to support the
extremity,

204  NEUROREHABILITATION AND NEURAL REPAIR, VOL. 15, NO. 3, 200!




{J Pre-t
I Post-t

EDSS values

{1 23 45 6 7 8 910111213

Number of patients

Figure 1. Pre and posttreatment Expanded Disability Status
Scale (EDSS) values of the control group.

Frequency of treatment was 3 days a week for 4
weeks. All patients also were given a home exercise pro-
gram consisting of active exercises. All assessments were
repeated after 4 weeks of treatment.

Statistical Analysis

x% and Fisher's Exact tests were used to evaluate equi-
librium coordination and nonequilibrium coordination
test values between the groups before and after treatment.
The Mann—Whitney test was used to evaluate other data.
A x% and McNemar ¥? tests were used to evaluate the
pre- and posttreatment equilibrium coordination and
nonequilibrium coordination and data within the group.
Wilcoxon’s Signed Ranks test was used in other data eval-
uations.

Table 1. Demographic data

Control group Study group
(n=13) (n=13)
Gender TE6M OF 4 M
Age (yr) 34.61 (26-45) 32.61 (23-44)
(mean and range)
Dominant hand 13 Right 13 Right
MS duration (yr} 6 (4-9) 6.15 (5~9)
(mean and range)
MS type 5 Primary 5 Primary
progressive progressive
8 Secondary 8 Secondary
progressive progressive
EDSS levels 4.88 (4-5.5) 453 (3.5-5.3)
(mean and range)
Symptomatic 1 Myorelaxan 2 Myorelaxan

drug use (tizanidine HCL)  (tizanidine HCL)
1 Antiepileptic 1 Antiepileptic
2 Amantadine 2 Amantadine

MS, multiple sclerosis; EDSS, Expanded Disability Status Score,
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Figure 2. Pre and posttreatment Expanded Disability Status
Scale (EDSS) values of the study group.

Results

This study was planned to investigate the efficacy
of neuromuscular rehabilitation and Johnston Pressure
Splints in the patients who had ataxic MS. The study was
carried out on two groups consisting of 13 patients each.
Demographical data of the groups are given in Table 1.

When the pretreatment data were compared, only
left CO-P37 SSEP values were better in the study group
than in the control group (p < 0.05). There was no dif-
ference between the other parameters (p > 0.05). The
groups also were homogeneous in their pretreatment
equilibrium and nonequilibrium coordination test values
(p > 0.05).

Pre- and posttreatment data of control and study
groups are given in Table 2.

Before and after treatment EDSS data are given in
Figs. 1 and 2.

In the pre- and posttreatment equilibrium coordi-
nation test, which is evaluated by walking on two lines
with a distance of 10 cm between them, significant
diminution was observed in the right limbs of each group
(x2. right, 5.44; x2, right, 7.36; p < 0.05). Although
there was no decrease between the left-limb values of the
control group (x2, left, 0.50; p > 0.05), a significant re-
duction was found between the left-limb values of the
study group (x2, left, 3.82; p < 0.05).

According to pre- and posttreatment ataxic move-
ment valdes achieved from tandem gait, there was no im-
portant change within either group (x2, right, 1.80; x2.
left, 2.00; x2, right, 0.11; x2, left, 0.81; p > 0.05).

Pre- and posttreatment pendular limb movement
values of the nonequilibrium coordination test showed
significant reduction for right limbs of both groups (x%,
right, 6.40; x2, right, 3.90; p < 0.05), whereas there was
no difference in left limbs of both groups (x2. left, 1.60;
X2, left, 0.L1; p > 0.05).

In the pre- and posttreatment knee-heel test results,
there was no change in either group (x%, right, 0.09; x2,
lefe, 0.14; 2, right, 1.00; 2, left, 0.33; p > 0.05).

There was no significant difference when pre- and
posttreatment clysdiadakokinesia test results of the con-

NEUROREHABILITATION AND NEURAL REPAIR, VOL. 15, NO. 3, 200/ 205




K. ARMUTLU ET AL.

Table 2.

Pre- and postireatment values

Control group (n = 13)

Study group (n = 13)

Parameters Pretreatment Posttrearment Pretreatment Posttreatment

STS (right) 3.75 021 3.87 £ 0.15 -2.56 3.61 = 045 3.84 = 0.20 -2.83
STS (left) 3.68 = 0.29 3.84 +0.17 -2.65 3,55 = 0.24 3.85 = 0.14 -3.08
AB 803 +1.91 5.66 = 1.30 -3.18 13.5 = 204 5.10 + 0.97 -3.18
SLST (right) 4,46 + 3.43 17.7 x 12,5 -3.06 6.15 = 8.60 36,1 = 22.7 -3.06
SLST (left) 6.76 = 8.16 16.4 = 15.7 -2.35 730+ 09.11 351 = 18.6 -3.18
SW 16.3 £ 4.53 134 £ 3.30 -3.18 16.3 = 4.40 129 + 2.06 -3.18
WS 430 = 1.46 2.88 +£0.74 -2.95 523 + 253 342 =1.23 -3.06
Al 2.53 £ 0.51 2.00 = 0.40 -2.64 2.61 = 050 2.07 £ 0.49 -2.64
EDSS 4.88 = 0.65 4.30 = 0.43 -2.87 4,53 + 0.59 4,00 £ 0.45 -3.27

Values expressed as mean = SD,

STS, Sensary Test Score (0-4 point); AB, Anterior Balance (cm); SLST, Single-Limb StanceTime (s); SW, Step Width (cm); WS, Walking
Speed (s); Al, Ambulation Index; EDSS, Expanded Disability Status Score.

p < 0.05 for all parameters,

trol group were evaluated (x2, right, 1.60; x2, left, 1.80;
p > 0.05)., A significant difference was observed in the
left limbs (x2, left, 6.40; p < 0.05), whereas there was
no significant difference in the right limbs in the study
group (x2, right, 0.66; p > 0.05).

We applied SSEP and MEP procedures to all 26 pa-
tients. However, we could not record potentials from all
patients. These procedures were applied to 26 patients
after the treatment, and the number of patients in which
the potentials could be recorded was increased. Pre- and

Table 3.

posttreatment SSEP and MEP values that were not sta-
tistically analyzed are presented in Tables 3 and 4. Sta-
tistical analysis was applied only to the cases whose pre-
and posttrentment potentials were to be recorded. Ac-
cording to these findings, SSEP values did not show sta-
tistically significant difference in the control group {p >
0.05), whereas COL and CCT results of both limbs
showed significant differences in the study group (p <
0.05). MEP values did not show any impaortant difference
in either group (p > 0.05).

Pre- and posttreatment SSEP values

PI'Ctl'Cﬂl'lllan

SSEP parameters n n Posttreatment

Control group
COL (ms) (right) 43.9 + 6.41 38.1 &= 7.57
CO-P37 (ms) (right) 4 092 = 0.15 11 0.75 £ 0.29
CCT (ms) (right) 21.4 + 6.54 16.7 = 5.57
COL (ms) (left) 39.0 = 3.88 39.9 =509
CO-P37 (ms) (left) 5 0.72 = 0.19 9 0.74 % 0.29
CCT (ms) (left) 17.1 + 3.67 17.7 = 4.76

Study group
COL (ms) (right) 40.1 £ 6.78 36.1 = 6.04
CO-P37 (ms) (right) 9 1.21 = 0.65 11 1.09 £ 0.38
CCT (ms) (right) 18.4 = 7.68 15.7 + 5.89
COL (ms) (left) 375 = 3.61 36.7 £5.78
CO-P37 (ms) (left) 8 1.31 * 0.69 12 1.20 * 0.67
CCT (ms) (left) 15.7 + 346 15.9 +5.28

Values express as mean = 8D,

COL, Cortical Onset Latency; CO-P37, Cortical Onset-P37 Peak Amplitude; CCT, Central Con-

duction Time; SSEP, somatasensory evokes potential.
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Table 4. Pre- and posterearment MEP values
MEP parameters n Pretreatment n Posttreatment
Control group
MEP (ms) (right) 42,0 + 4.86 434 = 1759
CMCT (CML-F) (ms) (right) 6 25.4 + 6.06 9 238 = 11.1
MEDP/M (right) 0.11 £ 0.08 0.11 £ 0.07
MEP (ms) (left) 42.9 991 422 £ 6.77
CMCT (CML-F) (ms) (left) 6 26,5 = 109 7 253 £17.54
MEP/M (left) 0.08 = 0,04 0.10 £ 0.07
Study group
MEP (ms) (right) 40.6 = 17.3 438 = 13.5
CMCT (CML-F) (ms) (right} 5 33.8 = 16.0 9 261 = 11.9
MEP/M (right) 021 = 0.11 0.15 £ 0.17
MEP (ms) (left) 48.9 + 12,6 44.5 = 10.6
CMCT (CML-F) (ms) (left) 6 32,5 £ 12.7 7 29.0 + 104
MEP/M (left) 0.05 = 0.03 0.10 + 0.05

Values express as mean * SD.

METD Motor Evoked Potentinl; CMCT (CML-F), Central Motor Conduction Time (Cortical Motor Latency-
F); MEP/M, Motor Evoked PotentialfM response amplitude.

Pasttreatment sensory test, anterior balance, single-
limb stance time, step width, walking speed, Ambulation
Index, and EDSS values from control and study groups
are shown in Table 5. Posttreatment equilibrium and
nonequilibriuny coordination test values did not show sta-
tistically significant differences between the groups (p >
0.05).

Posttreatment comparison of SSEP and MEP values
showed statistically significant differences in CO-P37
(right) of SSEP in favor of the study group (p < 0.05),
whereas COL and CCT results did not show any statis-
tical difference (p > 0.05; Tahle 6). There was no statis-
tical difference between the MED values of the groups
{p > 0.05; Table 6).

Discussion

Physiotherapy in MS has become an essential ap-
proach in the recent years because of functional, psy-
chological, and physical limitations of MS. Numerous
studies have investigated disability and quality of life in
MS (21-26).

Most of the studies in the licerature are interested
in the effect of rehabilitation on strength, spasticity, and
gait disorders, However, all the problems stated eatlier re-
quire different specific approaches.

The gait disorders are important problems increas-
ing the disability in carly and mild stages of MS. The dif-

ficulties leading to gait problems are muscle weakness,
sensory disturbances, spasticity, and ataxia. Among them,
spasticity is one of the most researched topics (27,28).
There are few studies on ataxia.

Frzovic et al. (29) examined the standing balance,
which affects walking, in 14 MS patients. Standing bal-
ance (feet apart, feet together, stride stance, tandem
stance, and single-leg stance), functional reach test, and
external postural perturbation test were used in the study.
The study of Frzovic et al, is similar to our study with re-
gard to the single-limb stance test and different in assess-
ment approaches for dynamic halance and limb ataxia.

Table 5. Comparison of posttreatment values
Control group Study group

Parameters (n = 13) (n=13)

STS (right) 1.87 £ 0.15 383019 -2.44
STS (left) 3.83 +0.16 3.83 £0.13 -2.67
AB 5.66 + 1.30 5102097 -1.00
SLST {right) 17.7 = 12.5 36.1 %227 -2.08
SLST (left) 16.3 = 15.7 351 =186  -2.56¢
SW 13.4 £330 129 £206 -0.15
WS 2.88 = 0.74 342 2123 -1.04
Al 2.00 = 040 207 2049 -0.44
EDSS 4,30 = 043 400 £ 045 -1.74

Values expressed as mean = SD. See abbreviations in Table 2.

ap < 0.05.

NEUROREHABILITATION AND NEURAL REPAIR, VOL. 15, NO. 3, 2001 207



K. ARMUTLU ET AL.

Table 6.  Comparision of postireatment SSEP and MEP values

n Control group n Study group
SSEP parameters
COL (ms) (right) 3.81 & 7.57 36.1 + 6.04 -1.28
COP-37A (ms) (right) 11 0.75 +£0.29 11 1.09 = 0.38 ~1.98«
CCT (right) 16,7 = 557 15.7 £ 5.89 -0.65
COL (ms) (left) 39.9 = 5.09 36.7 £ 5.78 -1.13
COP-37A (ms) (left) 9 0.74 £0.29 12 1.20 *+ 0.67 -1.75
CCT (left) 17.7 £ 4.76 159+ 528 ~0.99
MEP parametets
MEP (ms) (right) 43.4 = 7.59 43.8 + 13.5 ~-0.44
CMCT (CML-F) (ms) (right) 9 238 =111 10 26,7+ 11.9 ~-0.58
MEP/M (right) 0.11 = 0.07 0.15 £ 0.17 -0.12
MEP (ms) (left) 422 £ 6.77 44.5 + 10.6 -0.48
CMCT (CML-F) (ms) (left) 7 253 £ 7.54 10 29.0 £ 104 ~0.12
MEP/M (left) 0.10 = 0.07 0.10 £ 0.05 -0.14

Values express as mean £ SD. See abbreviations for Table 3.

ap << 0.05.

Lord et al, (30) examined the effects of two different
physiotherapy methods consisting of a facilitation ap-
proach and a task-oriented approach in MS patients.
Afiera rehabilitation period of 57 weeks, pre- and post-
treatment values showed statistically significant differ-
ences in each group, although any significant difference
could not be found hetween the two groups.

Although the parameters and treatment methocls of
our study were different, pre- and posttrearment data on
sensation, step width, antericr balance, ataxia evaluated
by walking on two lines with a distance of 10 cm between,
single-limb stance time, Ambulation Index, and EDSS
data were statistically significant within each group (p <
0.05). The nonequilibrium coordination test scores, which
evaluate limb ataxia, were slightly improved in the right
limb in both groups. It was observed that limb ataxia re-
sponded later to treatment when compared with truncal
ataxia. Equilibrium coordination tests also were improved
in both groups in the right limb, and in the study group,
also in the left limb. The better advancement achieved in
right limbs was thought to originate from the slighter in-
tensity of right-limb ataxia in the pretrearment phase.

Differing from the report of Lord et al. (30), we found
single-limb stance and right CO-P37 of the SSEP were
statistically different between the two groups (p < 0.05).
When the balance rehabilitation studies were evaluaced,
it was observed that widely used exercises are Cawthorne-
Cooksey and Zee, which include visual fixation and
eye-head movement exercises developed specifically for
vertigo treatment (31-33). However, beyond these tech-
niques are many physiotherapy approaches used in bal-

ance therapy. Extremity ataxia is one of the factors influ-
encing balance. In this study, although parameters of the
Cawthorne-Cooksey Exercise done in standing position
were used, our main treatment approach included PNF
techniques, Frenkel Coordination Exercises, external pos-
tural perturbation training in different positions, exercise
on halance board, gait training, and treatment to reduce
tremor in the lower extremities in the control group.

Postural responses in normal individuals are 70-180
ms, which is increased in MS patients because of the slow
spinal conduction. Therefore, the treatment, which is
performed in different positions, is important for exter-
nal perturbation training to facilitate the postural re-
sponse (34).

Sensory ataxia is seen hecause of the proprioceptive
sensory loss in MS (35). In our study sensory evaluation
was scored from 4 to 0. Based on this scoring, sensory im-
pairment was minimal in both groups. Clinical sensory
evaluation is known to be a highly subjective assessment.
The minimal sensory-loss results detected clinically were
found to be more prominent in the electrophysiologic
stuclies.

Johnstone Pressure Splints were developed by John-
stone in 1982, The potency of the splint is produced by
the pressure, which stimulates the cutaneous receptors
and proprioceptors. In addition, neutral temperature
stimulates the thermal receptors in the inflation of the
splint with lung air (36),

In a study investigating the effectiveness of an aic-
pressure splint in spinal cord—injured patients, the acti-
vation of the soleus muscle o motoneuron was evaluated
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by measuring the H reflex. It was reported that air-pres-
sure splints temporarily decreased the & motoneuron ac-
tivity (37). A similar study, which was carried out on
eight hemiplegic patients, found o motoneuron activity
to be temporarily decreased (38). When the posttreat-
ment sensory values were compared in our study, it was
seen that splints did not produce any clinjcal advantage.
Although splints provide an additional sensory stimulus,
it also can be created by hand contact, approximation,
and balance board training during neuromuscular reha-
bilitation. Although splints possibly provided an effect
on right CO-P37 of SSEPs subclinically and single-limb
stance time clinically (p < 0.05), they did not produce
a relevant sensory improvement.

Evoked potentials, especially SSEPs and MEPs, are
sensitive electrophysialogic evaluations that can detect
subclinical worsening as well as positive clinical outcomes
(39-42).

Despite limited number of patients, it is possible that
the SSEPs in this study detected the subclinical benefits
of Johnstone Pressure Splints. However, the improve-
ments, which were found in only the right extremities
and in only one component of SSEP, may be coinciden-
tal. These improvements, not reflected by MEPs and
other clinical parameters, could be due to a short-term
treatment period. This is the most problematic aspect in
performing rehabilitative research in steadily progressive
disenses such as MS.

Interestingly, the pretreatment data of left CO-P37
SSEP values of the study group were found to be better
than those of the control group; posttreatment data of
study group showed improvement in right CO-P37.
Right-hand dominance was present in all the patients,
and the improvement was determined in the right lower
limb. As the only significant differences between che
groups were seen in right side CO-P37 of SSEPs and the
stance time on the right foot, the improvement on the
right side might be related to the dominance. The im-
provement seen in the right side could be related to the
effective use of this side.

The EDSS of Kurtzke is used widely in MS patients
to evaluate impairment and disability (43-46). In astudy
done by Petajan et al. (47), the effects of acrobic train-
ing on both fitness and quality of life of the patients with
MS were investigated. It was then reported that whereas
advances were reported in fieness and quality of life, there
was no improvement in EDSS, Compatible with this
finding is the study of Gehlsen et al. (48), which was per-
formed to investigate the effectiveness of aquatic exer-
cises on walking, and showed that this program had no
impact on EDSS, Different from these studies, we found
improvement in EDSS (Table 2 and Figs. 1 and 2; p <
0.05). The improvement of the level of EDSS by ~0.5

ATAXIC MULTIPLE SCLEROSIS

was a surprise to us because, to our knowledge, EDSS
could not be affected by such a short-term therapy. When
the results were evaluated, pretreatment EDSS points of
the control group were between 4 and 5.5, and between
3.5 and 5.5 in the study group. The walking distance also
was important as functional status points in EDSS eval-
uation after grade 3.5. Beyond grade 4, the scale showed
disability, and impairment should be taken into consid-
eration between 1 and 3.5 (49).

The patient who received 3.5 points on the EDSS
in the pretreatment phase did not show any difference in
the posttreatment phase, and this led us to consider the
possibility there was a therapeutic effect on the disability
rather than on the impairment. The results of tandem gait
and knee—heel tests, which are used in the evaluation of
the cerebellar system, were not found to be statistically
significant when pre- and posttreatment values were com-
pared. This outcome is in accordance with our suggestion
that the therapy is not effective on impairment.

Today in MS patients, the benefits of physiotherapy
on functional improvement of the early and mild stages
have been reported in numerous studies. We believe that
it is necessary to discuss not only the effectiveness of phys-
iotherapy but also the effects of different physiotherapy
techniques on different symptoms of MS. Our study,
which was carried out according to this objective, is a pilot
stucly; however, it is a step in forming a special-standard
evaluation and treatment program for ataxia rehabilica-
tion. One of our primary outcomes was that both meth-
ods increased single-limb stance, walking velocity, and im-
proved the Ambulation Index level, as well as decreased
anterior balance. The improvements of these parameters
indicaced that eruncal ataxin decreased with both these
treatment methods. Another primary result was that the
study group with Johnstone Pressure Splints, which was
the focus of our study, did not have the expected superi-
ority as compared with the control group. Clinically we
found that single-limb stance and electrophysiologic CO-
P37 SSEP results were in favor of the study group. These
results were lower than we expected for the study group.
Short treatment duration as well as lower-level sensory
component of ataxia of our subjects may be responsible
for these results, Although improvements with Johnstone
Pressure Splints were lower than our expectations, we sug-
gest that these splints could be used as a treatment modal-
ity in patients with mild or severe sensory problems. An-
other primary outcome was an unexpected improvement
in the EDSS level in both groups, even if it was only 0.5
point. The improvements of Ambulation Index and walk-
ing welocity also indicated a decrease in the disability of
the patients, and this finding paralleled the positive
changes in EDSS. This improvement in EDSS also may
he due to a mild fluctuation in disabilicy.
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As a secondary outcome, nonequilibrium coordina-

tion tests did not show a significant improvement. This
result can be interprated to imply that limb ataxia is more
resistant to physical therapy approaches. These physio-
therapy approaches may decrease the ataxia in MS pa-
tients, We can conclude that the combination of phys-
iotherapy techniques in MS rehabilitation may be
effective. Rehabilitation therapy should be adapted con-
tinuously, according to the disease-relared deficits, and
combined techniques should be tried to overcome the
most resistant symptoms.
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