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Clinical and electrophysiological characteristics
of spasticity in patients with multiple sclerosis
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Abstract. Objective: Determining the relationship between clinical and electrophysiological features of spasticity in patients with multiple
sclerosis. Materials and methods. We examined 100 patients with multiple sclerosis with spasticity. The Modified Ashworth Scale was used
to quantify the severity of changes in muscle tone. Electroneuromyography was performed on a «Nihon Kohden» device using standard
non-invasive stimulation techniques in the upper and lower extremities. Results. The level of average spasticity in patients on the Modified
Ashworth Scale ranged from 0.4 to 3.0 points. The level of spasticity of individual muscle groups was found to be significantly different in
the three groups of different types of multiple sclerosis. The level of total spasticity in patients with multiple sclerosis was statistically sig-
nificantly increased in patients with severe disability and had a direct mean correlation with the degree of Expanded Disability Status Scale
(rs=0.649; p<0.05). Assessment of the function of n. medianus and n. tibialis motor fibers revealed significant changes in M-amplitude.
Conclusions. The highest values of mean spasticity are observed in patients with secondary-progressive multiple sclerosis, pyramidal and
bowel/bladder functional systems have the strongest correlation with the level of total spasticity (rs=0.712 and 0.666; p<0.05, respectively).
Among the muscle groups of the lower extremities, the average score of spasticity is the highest in the knee extensors in secondary-progres-
sive multiple sclerosis patients — 2.49+0.19 points, and the lowest in patients with relapsing-remitting multiple sclerosis for foot flexors —
1.08+0.06 (p<0.01). The main electrophysiological indicator of early manifestations of muscle spasticity of the upper and lower extremities

in patients with multiple sclerosis is a decrease in the amplitude of the M-response (p<0.01).
Key words: multiple sclerosis, spasticity, Modified Ashworth Scale, electroneuromyography, M-amplitude.

Background

Spasticity is a typical symptom of multiple sclerosis (MS), which
can occur in 60-85% of patients [1]. In the last decade, most re-
search on MS is dedicated to the problem of early diagnosis, specif-
ics of the types of course and activity of the disease, neuroimaging
methods of diagnosis, evaluation of the effectiveness of methods
of pathogenetic treatment of MS. Research and quantification
of the level of spasticity, especially in the early stages of the disease,
is not given due attention. Scale measurement scales are almost
never used in medical practice.

Clinically, patients with MS have difficulty in voluntary move-
ments due to increased muscle tone in the leg extensors and flex-
ors [2], and the incidence of spasticity in the leg muscles is almost
twice as high as in arm muscles [3]. Stiffness is most common in the
muscles of the legs, thighs and buttocks. Some patients are less like-
ly to experience back muscle stiffness [4]. All of these muscles are
responsible for maintaining the vertical position of the human body
in space and balance during movement [5].

There are two types of severe lower limb spasticity in MS:

« flexor spasticity, which is most common in the muscles of the
back of the thigh and the flexors of the thigh. In these cases,
thigh and knee are difficult to straighten;

- extensor spasticity, in which the quadriceps and abductors of
the thigh are involved (on the anterior and inner surfaces). As
a result, the thighs and knees remain straight, while the patient
finds it difficult to bring the legs together or cross the legs [6].
The clinical manifestations, as well as the pathophysiological

characteristics of the upper motor neuron lesions in MS, in partic-
ular spasticity in both the lower and upper extremities, remain in-
sufficiently studied. Therefore, the assessment of spasticity using
electrophysiological diagnostic methods is relevant. Electroneuro-
myography as a method to clarify the degree of damage and the
extent of involvement in the pathological process of muscle tissue,
is mainly used in medical practice for the differential diagnosis of
MS. According to F. Biering-Serensen et al. (2006) and A.J. Mitchell
et al. (2005) [7, 8], the results of the electrophysiological study are
not specific to spasticity. The literature notes that there is a medi-
um correlation between electrophysiological studies and clinical
scales. Late electrophysiological phenomena have been most fre-
quently evaluated in studies: the H-reflex, as increased excitability of
a-motoneurons is an important mechanism of spasticity [9, 10]. The
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importance of early electrophysiological phenomena (amplitude
and latency of the M-response) in the diagnosis of spasticity in MS
has not been given enough attention.

Meanwhile, the identification of clinical data characterizing
spasticity with the results of electroneuromyographic examina-
tion and identification of early electrophysiological phenomena of
spasticity will significantly expand the understanding of the mecha-
nisms of spastic paresis and will contribute to the development of
new treatments.

Objective: to determine the relationship between clinical and
electrophysiological characteristics of spasticity in patients with MS.

Materials and methods

We examined 100 patients (47 men and 53 women) with a clini-
cally reliable diagnosis of MS who were hospitalized in the Kyiv City
Center of MS. The diagnosis of MS was established using interna-
tional McDonald criteria [11].

Assessment of neurological deficit was performed on the Ex-
panded Disability Status Scale (EDSS) [12-14]. Patients with an EDSS
level of 3 to 7 points were included in the study.

The Modified Ashworth Scale (MAS) [15, 16] was used to quan-
tify the severity of changes in muscle tone.

Muscle tone was assessed in extensor and flexor muscle groups,
with a score ranging from 0 to 3 (the maximum MAS spasticity score
is 4, but there were no such patients). We calculated the mean and
total spasticity scores in patients with MS.

The mean score of spasticity of the lower extremities was cal-
culated as the arithmetic mean of spasticity scores in 4 groups of
muscles of the right and left lower extremities (thigh adductors,
knee flexors, knee extensors, feet). The average score of spasticity in
our study ranged from 0.4 to 3.0 points. Patients were divided into
3 groups with different levels of spasticity depending on the mean
score. The first group consisted of patients with a mild level of spas-
ticity (0.4-1.4 points) — 32 patients, the second with a medium level
of spasticity (1.5-2.0 points) — 45 patients, and the third with a se-
vere level of spasticity (2.1-3.0 points) — 23 patients.

The total spasticity score was calculated by adding the spasticity
scores per the MAS in 4 lower limb muscle groups (thigh adductors,
knee flexors, knee extensors, feet) and 2 upper limb muscle groups
(forearm flexors and extensors). The total spasticity score in patients
ranged from 4 to 26 points. Depending on the total score of spas-
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ticity, patients were divided into two groups with a total score of
4-12 points (58 patients) and 13-26 points (42 patients).

Electroneuromyography was performed on a «Nihon Kohden»
device. In our study, a stimulating non-invasive standard technique
was used in the following areas: n. medianus and n. tibialis motor fi-
bers; n. medianus sensitive fibers; n. medianus and n. tibialis F-wave;
H-reflex.

The following indicators were evaluated:

» when examining the motor and sensory fibers n. medianus and
n. tibialis: amplitude of M-response (mV), latency (ms), interval
(ms), conduction velocity (m/s).

» when examining F-wave of n. medianus and n. tibialis: M-latency
(ms), M-amplitude (mV), F-frequency (%), average F-latency
(ms), average F-amplitude (mV).

« when examining H-reflex: M-latency (ms), maximum M (mV),
maximum H (mV), M/H ratio, H-latency (ms).

The following software was used to process the digital material:

« Microsoft Excel version 16.0.12527.21236 (Microsoft Corpora-
tion, USA);

- Statistica 12.0 (StatSoft Inc,, USA).

Results and discussion

We analyzed the level of mean and total spasticity per MAS in
MS patients.

The level of spasticity in patients on the MAS ranged from 0.4 to
3.0 points. The average score of spasticity was 1.68+0.06 points. The
group with the lowest average score of spasticity (0.4-1.4) consisted
of 32 patients, the group with a score of 2.1-3.0 consisted of 23 pa-
tients. The largest group consisted of 45 patients with a mean score
of 1.5-2.0 (Fig. 1).

Figure 1 Distribution of patients by level of spasticity (average score)
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The distribution of patients by groups depending on sex, age,
disease duration and EDSS level in groups of different levels of spas-
ticity are presented in Table 1.

Table 1 General characteristics of patients depending on the level
of average spasticity
Groups of patients by level of spasticity
(average score)
Indicator Total
0.4-1.4 1.5-2.0 2.1-3.0
(n=32) (n=45) (n=23)
Sex Male 12 22 13 47
Female 20 23 10 53
Age, years 24-35 9 9 4 22
36-49 17 19 9 45
52-71 6 17 10 33
Disease 1-9 N 14 2 27
duration, years  10-19 20 25 10 55
20-40 1 6 n 18
EDSS 3.0-35 6 5 1 12
4.0-5.0 19 21 n 51
55-7.0 7 19 n 37

We analyzed the level of average spasticity in groups of patients
with different types of MS. In our study, there were 61 patients with
relapsing-remitting MS (RRMS), 27 patients with secondary-pro-
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gressive MS (SPMS), and 12 patients with primary progressive MS
(PPMS). In patients with different types of course, the average level
of spasticity was statistically different in each of the groups (p<0.01)
as determined using the Kruskal — Wallis test for three groups of
nonparametric values. The highest level of average spasticity was
observed in patients with SPMS — 1.87+0.13 points, the lowest —
in patients with RRMS (1.64£0.10 points). In patients with PPMS, the
level of mean spasticity was 1.86+0.22 points (Table 2).

Table 2 Average spasticity in patients with different course of the
disease
Average spasticit RRMS SPMS PPIMS
ge spasticly (n=61) (n=27) (n=12) P
Average score 1.64+0.10 1.87+0.13 1.86+0.22
0-Q, 1.00-1.50 1.50-2.00 1.00-2.00 <0.01
Me 1.50 2.00 1.81

We assessed the level of spasticity of three study groups of pa-
tients with different course of disease in different muscle groups: hip
adductors, knee flexors, knee extensors, foot flexors (Fig. 2).

Figure 2 Average spasticity of different muscle groups in patients with

different disease course (p<0.01)

2.42

Average spasticity level, points

RRMS (n=61)
m Hip adductors  mKnee flexors

SPMS (n=27) PPMS (n=12)
Knee extensors  m Foot flexors

The level of spasticity of individual muscle groups was found
to be significantly different in the three study groups. The greatest
spasticity is observed in the knee extensors with the correspond-
ing values, which corresponds to the literature data [17]. For RRMS,
average indicators of spasticity were 0.99+0.13 (hip adductors),
1.2940.04 (knee flexors), 1.81£0.11 (knee extensors), 1.09+0.10 (foot
flexors) points for the right leg and 0.89+0.14, 1.24+0.09, 1.79+0.15,
1.07+0.08 points, respectively, for the left leg. In patients with PPRS,
the average spasticity was higher, specifically in the right leg in hip
adductors it was 1.79+0.18, in knee flexors 1.65+0.14, in knee exten-
sors 2.45+0.31, in foot flexors 1.294+0.34 and 1.69+0.14, 1.63+0.24,
2.39+0.29, 1.27+0.32 for the left leg, respectively. The highest mean
spasticity was in patients with SPMS in the extensor muscles. In
the right leg in hip adductors it was 2.04+0.13, in knee extensors
2.56+0.18, in knee flexors 1.72+0.11, in foot flexors — 1.97+0.13, in
the left leg 2.06+0.19, 2.42+0.19, 1.79+0.13, 2.05+0.16, respectively.

The mean values for both limbs were the highest in the knee
extensors in patients with SPMS — 2.49+0.19 points, and the lowest
in patients with RRMS in foot flexors — 1.08+0.06.

Because in many patients spasticity was seen in only one limb
or muscle group, and in other groups it was 0 points, this affected
the mean score. Therefore, for a more detailed assessment of spas-
ticity, we decided to additionally calculate the total spasticity score
as the sum of all spasticity scores in all muscle groups (including
the upper extremities). Thus, patients who had high spasticity in
1-2 muscle groups and 0 points in other groups had higher scores
than patients who had uniform scores in all muscle groups. Total
spasticity score ranged from 4 to 26 points. We divided the patients
into 2 groups: 4-12 points and 13-26 points.

We also analyzed the level of total spasticity in groups with dif-
ferent levels of disability of patients per EDSS scale. The highest level
of total spasticity score was in the group of patients with the high-
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est degree of disability — 5.5-7.0 points (37 patients) and averaged
15.26+0.77 points, the lowest in patients (12 patients) with EDSS
of 3.0-3.5 points (6.29+0.82 points). Patients with an average EDSS
level of 4.0-5.0 points (51 patients) corresponded to an average
level of spasticity of 11.03+0.58 points (Fig. 3). The difference was
statistically significant as determined using the Kruskal — Wallis test
(p<0.0001).

Figure 3 Total spasticity in patients with MS with varying degrees
of EDSS (p<0.0001)
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The results showed that the level of total spasticity in patients
with MS was statistically significantly increased in patients with se-
vere disability and had a direct mean correlation with the degree of
EDSS (rs=0.649; p<0.05). Among the functional systems with which
total spasticity is most associated, pyramidal and bowel/bladder
showed the strongest correlations (rs=0.712 and 0.666; p<0.05, re-
spectively).

We performed a correlation and regression analysis of the EDSS

(4.86+£0.41 ms) and elbow (11.03+£0.37 ms) in patients with spas-
ticity. The amplitude of the M-response was lower in patients with
spasticity at all points of stimulation: wrist (10.38+1.12 mV), elbow
(11.03+£0.37 mV), armpit (12.01£0.53 mV) compared to patients
who did not have spasticity (p<0.05). It should be noted that the oc-
currence of the M-response from the muscles is the most common
electrophysiological study of motor fibers. M-response is the total
potential of muscle fibers, which is registered from the muscle when
stimulating the innervating nerve with a single stimulus and can be
observed in axonal lesions and may mean a decrease in the number
of muscle fibers involved in generating M-response due to conduc-
tion disturbances on the part of axons.

Function of n. medianus motor fibers in patients with MS
was evaluated depending on the total score of spasticity (1
group — 4-12 points, 2" group — 13-26 points). There was a sig-
nificant difference between the indicators in these groups. With
stimulation of the elbow area (11.60+0.25 ms; p<0.01) and armpit
(12.99£0.25 ms; p<0.05) in patients with a higher total score of
spasticity we saw an increase in M-latency, while the amplitude
of the M-response was lower in patients with a higher total score of
spasticity at all points of stimulation: wrist (9.85+0.58 mV; p<0.03),
elbow (4.27+0.42 mV; p<0.01), armpits (6.05+0.78 mV; p<0.01). A
decrease in the amplitude of the M-response was registered in the
absence of clinical manifestations of spasticity in the upper ex-
tremities and in the presence of spasticity in the lower extremi-
ties. Therefore, a decrease in the amplitude of the M-response may
be an early indicator of the development of spasticity. Latency is a
time delay from the moment of stimulation to the occurrence of
the M-response when the nerve is stimulated at the distal point.
Increased latency is characteristic of demyelinating nerve damage.
There was a significant increase in M-latency in the elbow and arm-
pits (table 3).

scale, pyramidal and bowel/bladder functional systems and total Table 3 E\{aluation of n. medianus motor fiber functio.n'in patients
spasticity, which is graphically presented in Fig. 4. with MS depending on the total score of spasticity
. Stimulation point
Figure4  Correlation and regression analysis of EDSS scale, pyramidal, Indicator Total score : :
bowel/bladder functional systems and total spasticity Wrist Elbow Armpit
8 M-latency, ms 4-12 4.73£0.34 1034036  11.52+0.34
13-26 4.77+0.26 11.60£0.25 12.99+0.25
7
. . v e e s P >0.05 <001 <005
PP A s R=0.5065 M-amplitude, mV 4-12 11194057 6431064 1289349
5 e i D S et 13-26 9854058 4274042  6.05+0.78
° 0o __o-% ® 00 o o _90-"
4 . e —e_esewT RV p <0.03 <0.01 <0.01
3 borR bl PPN IS IS il Interval, ms 4-12 4981032 5714021 6734385
) I S WS S — 13-26 5.14+0.24 6.53+0.16 1.45+0.17
1 P L L ‘ p >0.05 0.04 >0.05
0 \ \ Velocity, m/s 4-12 - 53431283 177.43£23.09
0 5 10 15 20 25 30 13-26 - 46.01+£1.08  158.57+30.31
®EDSS @ Pyramidal functional system = Bowel/bladder functional system P - 0.05 >0.05

The correlation and regression analysis revealed that the great-
est correlation and influence on the level of total spasticity score
are caused by the following factors: total EDSS score (coefficient of
determination D=41.0%), level of disorders in pyramidal (D=47.0%)
and bowel/bladder functional system (D=44.4%).

Electroneuromyography was performed in 51 patients with
MS with signs of spasticity. The average score of spasticity was
1.68+0.06 points. Although the vast majority of patients did not
have upper extremity spasticity (only 8 (16%) patients had upper
extremity spasticity), an electromyographic examination of the up-
per extremity was performed in all patients to assess the functional
status of the muscle fibers. Patients with spasticity of the upper ex-
tremities (n=8) had a level of spasticity from 0 to 1+ points on the
MAS (mean score was 0.86+0.12).

We evaluated the function of n. medianus motor fibers in pa-
tients with MS with lower extremity spasticity, depending on the
presence or absence of upper extremity spasticity. No significant dif-
ferences were found in the groups with or without spasticity. There
was a tendency of M-latency increase with stimulation of the hand
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p — significance determined using Mann — Whitney test.

We also evaluated late electrophysiological phenomena — F-
wave and H-reflex depending on the presence and absence of spas-
ticity in the upper extremity (Table 4).

According to current data, the F-wave is a motor response
of the muscle that occurs periodically during supramaximal stimula-
tion and is physiologically essential to the muscle response to the
reverse discharge that occurs as a result of antidromic excitation
of the motoneuron. Thus, the parameters of the F-wave characterize
the changes in the functional state of the spinal cord motoneurons
depending on the degree of spinal and supraspinal exposure. We
found significant changes in the latency of the F-wave upon stimula-
tion of n. medianus (p=0.01).

F-latency on average increased in patients with spasticity
to 62.48+31.51 ms (p=0.04). No significant changes in F-amplitude
were observed.

The M-response of the muscles of the lower extremity (n. tibialis
motor fibers) was evaluated in patients with MS depending on the
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total score of spasticity, as well as in groups with different mean lev-
els of spasticity.

Table 4 F-wave parameters of the upper extremity (n. medianus)
in patients with MS depending on the presence of spasticity
in the upper extremity

Indicator Presence (+) or absence F-wave
() of spasticity of n. medianus P
Latency, ms + 2.17+0.72 001
- 4.60+0.30 ’
Amplitude, mV + 7.58+1.74
>0.05
- 8.17+0.62
F-frequency, Hz + 61.11+4.84
>0.05
- 49.00+3.37
Average F-latency, ms + 62.48+31.51 0.04
- 29.77+0.59 '
Average F-amplitude, mV + 632.78+98.67
>0.05

- 567.79+71.10

p — significance determined using Mann — Whitney test.

There was a significant decrease in the amplitude of the M-
response in the ankle in a group of patients with a higher total
score of spasticity from 13.73+£1.21 mV (4-12 points) to 8.68+1.06
(13-26 points)=0.003) and knees from 25.21+14.49 (4-12 points)
to 3.17+0.80 (13-24 points) (p=0.03). Differences in latency were
statistically insignificant (Table 5). That is, the M-amplitude is the
most sensitive indicator of subclinical manifestations of spasticity.

Table 5 Estimation of n. tibialis motor fiber function in patients
with MS depending on the total score of spasticity
Stimulation Total spasticity score
Indicator .
point 4-12 13-26 p
M-latency, ms Ankle 7.29+0.27 7.24+033 >0.05
Knee 16.75+0.47 17.21£0.63 >0.05
M-amplitude, mV Ankle 13.73+1.21 8.68+1.06 0.003
Knee 252141449 3.17+0.80 0.03
Interval Ankle 7.29%0.26 7.56+0.28 >0.05
Knee 11.44+1.34 10.08+0.41 >0.05
Velocity, m/s Ankle - - >0.05
Knee 50.49+2.60  46.30+3.36 0.05

p — significance determined using Mann — Whitney test.

At the same time, evaluation of the latency of n. tibialis mo-
tor fibers in three groups of patients with different average levels
of spasticity showed a significant difference between this indica-
tor in groups of patients and its reduction at the ankle point from
7.78+0.34 t0 6.95+0.47 (p=0.018), which is not typical for demyelin-
ating lesions of nerve fibers (Table 6).

Table 6 Evaluation of motor fiber function n. tibialis in patients with
MS depending on the level of spasticity
Stimulation Level of spasticity
Indicator .
point 0.4-1.4 1.5-2.0 2.1-3.0
Latency, ms Ankle 7.78+0.34 7.05+0.32 6.95+0.47 0.018
Knee 17.74+0.64 16.10+0.55 17.69+0.44 >0.05
Amplitude, Ankle 15.12+1.67 10.13+1.11 5.90+1.20 0.01
mV Knee 20.64+£16.30  16.11£12.70 4.63£1.31 >0.05
Interval Ankle 7.81+0.34 7.21£0.29 7.30+0.39 >0.05
Knee 11.58+1.51 10.48+1.19 10.44+0.57 >0.05
Velocity, m/s Ankle - - - -
Knee 48.26+3.92 50.25+2.89 44.36+2.17 >0.05

p — significance determined using Mann — Whitney test.

With increasing spasticity, the amplitude of the M-response
decreased in proportion to the level of spasticity from 15.12+1.67
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(group 0.4-1.4 points) to 5.90+1.20 (group 2.1-3.0 points) (p=0.01).
That is, in patients with severe spasticity, the amplitude of the M-
response was the lowest.

When assessing the late electrophysiological phenomenon
(F-wave) during stimulation of the muscles of the lower extrem-
ity (n. tibialis), we found that the average F-latency significantly
increased (p=0.007) with increased levels of spasticity in patients
(Table 7). Thus, in the group of patients with the lowest level of spas-
ticity (0.4-1.4 points) the average F-latency was 52.93+1.15 ms, and
in the group with the highest level of spasticity (2.1-3.0 points) it was
58.48+0.91 ms. The average F-amplitude, depending on the level
of spasticity, decreased from 621.27+118.62 to 476.12+119.67 mV
(p<0.05).

Table 7 Indicators of n. tibialis in F-wave patients with MS depending
on the level of average spasticity
Level of average spasticity
Indicator p
0.4-1.4 1.5-2.0 2.1-3.0
M-latency, ms 4.40+0.52 5.19+0.36 6.18+0.83 >0.05
M-amplitude, mV 3.92+0.81 6.78+1.09 8.56+0.95 0.008
F-frequency, Hz 78.85+4.72 65.53+4.80 74.62+8.82 >0.05
Average F-latency, ms 5293+1.15  53.38+1.14  58.48+0.91 0.007
Average F-amplitude, mV 621.27£118.62 487.97+79.44 476.12+119.67  <0.05

p — significance determined using Mann — Whitney test.

We investigated the H-reflex, which is associated with a de-
scending inhibitory effect of the brain on the spinal cord. There was
a tendency of decrease of M-latency, increase of the maximum H
with increasing spasticity. But the difference in the groups of pa-
tients was insignificant.

Thus, in patients with MS of different levels of spasticity, a sig-
nificant decrease in the amplitude of the M-response was found
in the study of both upper and lower extremities, which means a de-
crease in muscle fibers involved in the generation of M-response
due to conduction in axons. This indicator is the most sensitive in-
dicator of early manifestations of spasticity. Its changes were regis-
tered in patients with minimal clinical manifestations of spasticity.
While indicators of late electrophysiological phenomena (F-wave),
especially average F-amplitude, changed in patients with spasticity
only on the lower extremities, M-latency rates were significantly in-
creased in patients with spasticity of the upper extremities at two
points of stimulation. M-latency in the lower extremities was signifi-
cantly reduced, which is not characteristic of demyelinating nerve
damage and requires further study. Depending on the presence
of spasticity in the upper extremities, the average F-latency on the
upper extremities (F-wave) increased significantly. At the same time,
a significant decrease in M-latency (F-wave) in the upper extremi-
ties and latency of the M-response in the lower extremities was re-
corded, which indicates the sensitivity of this indicator from other
factors.

Conclusions

1. The highest values of average spasticity are observed in pa-
tients with SPMS (p<0.01), while pyramidal and bowel/bladder func-
tional systems have the strongest correlation with the level of total
spasticity (rs=0.712 and 0.666; p<0.05 respectively).

2. Among the muscle groups of the lower extremities, the aver-
age score of spasticity in patients with MS is the highest in the knee
extensors at SPMS — 2.49+0.19 points, and the lowest in patients
with RRMS for foot flexors — 1.08+0.06 (p<0.01).

3. Latency rates can both increase and decrease in patients with
different levels of spasticity.

4. The main electrophysiological indicator of early manifesta-
tions of muscle spasticity of the upper and lower extremities in pa-
tients with MS is a decrease in the amplitude of the M-response
(p<0.01).
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KniHiko-enektpodisionoriuHi
0co6MBOCTI CNACTUYHOCTI

y XBOPUX Ha pO3CiAHNN CKNnepo3

H.B. lompec

HauioHanbHWI MeanyHWi yHiBepcuTeT
imeHi O.0. boromonbus, Knis, YkpaiHa

AHoTauif. Mema: BriaHaueHHs B3aEMO3B'AI3KIB KIiHIYHVIX Ta €N1eKTPO-
disionoriuHMx 0cobnMBOCTEN CNACTUYHOCTI Y XBOPUX Ha PO3CisHNN
cKknepos. 06’ekm i Memoodu docnioxeHHs. ObcTexkeHo 100 nauieHTiB
i3 PO3CIAHNM CKNEepPO30M 3i CMACTUYHICTIO. ANA KiNbKiCHOI OLiHKMN BU-
paKeHOCTi 3MiH M'A30BOro TOHYCY 3aCTOCOBYBa/iM MOANGIKOBaHY
wkany Ewsopta (Modified Ashworth Scale). Enektpoxeripomiorpadito
nposoavnn Ha anapati «<Nihon Kohden» 3 BukopucTaHHAM cTaHAapTHOT
CTUMYNALINHOI HeiHBa3MBHOI METOAMKN Y AiNAHKaX BEPXHIX Ta HUXKHIX
KiHUiBOK. Pesynemamu. PiBeHb cepefiHbOI CNacTUYHOCTI Y XBOPUX
3a mogudikoBaHolo LWKanoto EweopTa ctaHoBmB 0,4-3,0 6ana. Busas-
NeEHO, Lo Y TPbOX AOCiAXKYBAHUX Fpynax pisHOro Tmny nepebiry pos-
CiIHOro CK/1Iepo3y piBeHb CMACTUYHOCTI OKPeMUX rpyn M'A3iB JOCTO-
BipPHO Bifpi3HABCA. PiBeHb CymapHOI CMacTUYHOCTI Y XBOPUX Ha PO3-
CifIHWI CKNepo3 CTaTUCTUYHO AOCTOBIPHO 36inbluyBaBcA B 0OCi6
i3 BpaxeH1M CTyneHeMm iHBaniam3aLlii Ta MaB NpAMUI CepefHin Kope-
NATUBHUI 3B'A30K 3i CTYNeHeM 3a PO3LUMPEHOIO LKMo CTYMNeHs iH-
Baniam3auii (Expanded Disability Status Scale) (rs=0,649; p<0,05).
Mpw ouiHui GyHKLT pyXxoBrx BonokoH n. medianus i n. tibialis Buasne-
HO AOCTOBIPHi 3MiHM M-amnniTyau. BucHosku. Hainbinblui 3HaueHHA
cepefHbOi CMAaCTUYHOCTI BUABNANW Y XBOPUX Ha BTOPUHHO-NpOrpecy-
04N PO3CIAHMI CKNepo3, NipamigHa i Ta3oBa GyHKLIOHaNbHi cuctemm
MaloTb HAVCUIbHILLNIA KOPEeNALiHNA B3aEMO3B’A30K 3 piBHEM Cymap-
Hoi cnacTnyHocTi (rs=0,712 Ta 0,666; p<0,05 BignosigHo). Cepen rpyn
M's13iB HVPKHIX KIHLIBOK cepefHiii 6an cnacTMyHOCTi HAMBULLWIA y pO3-
rMHayax KoniHa npv BTOPMHHO-NPOrpecytoyomy po3CisHOMY CKIepo-
3i — 2,49+0,19 6ana, HaNHWXKUNIA — Yy XBOPKX i3 peLANBHO-PEMITY-
IOUMM PO3CIAHMM CKIIepPO30M AJ1A 3rmHadis ctonn — 1,08+0,06 (p<0,01).
OCHOBHVM eneKkTpodi3ionoriyHnm iHANKAaTOPOM paHHiX NpoABiB
CNaCcTUYHOCTI M'A3iB BEPXHIX i HVPKHIX KIHLIBOK Y XBOPWX Ha PO3CiAHWN
CKNepos3 € 3HMXKeHHA amnniTyan M-signosiai (p<0,01).

KniouoBi cnoBa: po3cisiHUi CKnepos, CnacTUYHiCTb, MogndikoBaHa
wkana EwsopTta, enektpoHeripomiorpadia, M-amnnityga.
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