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ABSTRACT

This study identified the most influential modality to use as a substitute for stereognosis
considering five discriminative sensations : kinesthesia, static and moving tactile localiza-
tion, stationary and moving two-point discrimination.

Subjects of the study were thirty-three hemiplegic patients (27 males and 6 females),
with a mean age of 6575 (ranging 55 to 75 ), which suffered either right (16 patients)
or left (17 patients) hemiplegia after cerebrovascular accidents. Detailed sensory data were
compared using factor analysis, discriminant analysis, Spearman correlation coefficients, and
Kendall's Tau-b.

Data analysis revealed a significant relationship between stereognosis and static tactile
localization (classified 100% in stereognosis intact and 91.7% in absent), moving two point
discrimination (95.2% in intact and 91.7% in absent), stationary two-point discrimination
(90.5% in intact and 91.7% in absent), kinesthesia (90.5% in intact and 91.7% in absent),
moving tactile localization (95.2% in intact and 75.0% in absent). Therefore each can be
chosen as a representation of discriminative sensation. It was found that moving two-point
discrimination and/or kinesthesia provided the most objective measurement. Further testing
on the radial fingers of the hand (thumb, index, and middle) showed a high correlation be-
tween these fingers using the same modality. As background information, correlations be-
tween Brunnstrom recovery stage, hand use, time interval from onset to test date, and
stereognosis were compared with each other. Limitations of the study, and recommenda-
tions for future research are discussed.
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INTRODUCTION

Although a sensory deficit in hemiplegic hands af-
fects the recovery of motor function, little is known
about the mechanism of recovery and hence selection
of appropriate treatment strategies. It is suspected that
patients with sensory deficits are not expected to
make as much recovery as those with motor loss, but
it is nevertheless important for the occupational thera-
pist to thoroughly evaluate the status of the

hemiplegic hand. If the most influential modalities of
sensation for purposeful activities in the hemiplegic
hands are specified, the occupational therapist will be
able to simplify the evaluation process and eliminate
fatigue associated with complicated testing. In addi-
tion to sensory testing, it is also important to have a
measure of functional skills as related to sensation.
Smith” stated that a patient or client with neuro-
logical disease or damage should always be tested for
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Table 1. Characteristics of subjects

recovery stage

severe 7(21.2%)

moderate 5(15.2%)

Sex male 27(81.8%) female 6(18.2%) total 33(100%)
| Age mean 6575 (range 55-75 years)

Affected side right 16(48.5%) left 17(51.5%)

Brunnstrom

fine 21(63.6%)

Hand use

non~useful 9(27.3%)

assistant 13(39.4%)

useful 11(33.3%)

Time interval
(onset—tast date)

mean 10.6 1.4m,
under 6m 22(66.7%)

6m—1yr 4(12.1%)

over lyr 7(21.2%)

Stereognosis

sensory loss in the following areas : tactile sense,

temperature, proprioception (position sense), and

stereognosis. Concerning functional restoration in
cerebrovascular accidents, Spencer” stated that sensory
impairment is manifested in reduced peripheral recep-
tion of stimuli, tactile function in the affected hand,
and general sensory awareness. In all sensorimotor ac-
tivities, it is therefore important to evaluate the status
of sensation and sensory function in the extremities.

In the field of neurophysiology, a similar concept
of sensorimotor function has been described as "active
touch". The concept of active touch is defined as the
exploratory function of the hand (Gibson)® and its
neurological mechanism has been studied in a mon-
key and human. Gibson said "What happens at his
fingers depends on the movements that he makes",
that is, "variations in skin stimulation are caused by
variation in motor activity". In other words, "active
touch” can be termed "tactile scanning".

In occupational therapy evaluation, stereognosis is
often the assessment used to determine functional use
on the hand in the presence of sensory loss.
However, some hemiplegic patients who have a motor
loss can not manipulate objects in the hands. For
these patients, Trombly & Scott” suggests passive ma-
nipulation of the hand by the therapist, but passive
stereognosis testing is not always an accurate evalua-
tion of the hemiplegic hand. If it can be demonstrated
that there is a correlation between stereognosis and
kinesthesia, tactile localization, and two-point dis-

intact gorup number 21(63.6%) age(mean) 66
Stereognosis ‘
absent gorup number12(36.4%) age(mean) 63

crimination, then these separate tests could be used to
simplify methods of testing discriminative sensation in
the hemiplegic hand. But little is known about the
correlation between the sensations that give informa-
tion regarding the functional value of the sensibility
in cerebrovascular accident patients.

This study will seek to find a relationship between
the discriminative sensations that could be presumed
to contribute to the functional use of the hemiplegic
hand, and to identify the most influentioal sensory
modality to use as a substitute for stereognosis.
Stereognosis was chosen as the independent variable,
dependent variables included kinesthesia, tactile local-
ization, and two-point discrimination in males and fe-
males between the age of 55 to 75 who suffered
either right or left hemiplegia after cerebrovascular
accidents.

METHODS
Subjects

Thirty three hemiplegic patients were chosen as
subjects. Characteristics of subjects are shown in
Table 1. Prior to participation, verbal consent to par-
ticipate was obtained from the patients, the patients'
family and the patients’ physician. Testing procedures
were explained and demonstrated to each patient to
ensure each understood expectations of the sensory
testing.

There were 27 males and 6 females with a mean
age of 6575 (ranging in age from 55 to 77).
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Table 2. Variables in five modalities

Numbers of i
. Name of variables

variables

Kinesthesia(K) 4 thumb, wrist, elbow
shoulder
Static Tactile 9 5 fingers, palm, wrist
Localization(sTL) forearm, elbow
Moving Tactile 9 5 fingers, palm, wrist
Localization(mTL) forearm, elbow
S"catic.m_ary Two-Point 6 5 fingers, palm
Discrimination(s2PD)
Moving Two-Point 6 5 fingers, paim
Discrimination(m2PD) ’
Total 34

Table 3. Categorical variables

Brunnstrom recovery 3

stage

Usefulness of the 3

hand(hand use) *a

Time interval 2

(between onset and

test date)

Group 2
Total 10

stage 1-3 severe
stage 4 moderate
stage 5~ 6 fine

non-useful
assistant
useful

under 6 month
6 month to 1 year

stereognosis intact group
stereognosis absent group

*a : Grading follows Fukui's upper extremity ADL test”. .

Sixteen subjects (48.5%) suffered right hemiplegia,
and seventeen subjects (51.1%) were left hemiplegia.
The six grade of the Brunnstrom recovery stage of
the hand were narrowed down to three grades : se-
vere, moderate, and fine in order to compare them
with Fukui's Three Grades of Usefulness of the Hand
: non-useful, assistant, and useful®. It was noted the
number of subjects in each grades differed between
Brunnstrom stage (severe 21.2%, moderate 15.2%,
fine 63.6%) and hand use (non-useful 27.3%, assistant

39.4%, useful 33.3%). The time interval between
onset and test date ranged from one month to six
10.6 months), 66.7% of them were
under six months. Subjects were divided into two
groups : 21 subjects (63.6%) fell into the stereognosis
intact group and 12 subjects into stereognosis absent
group (36.4%).
Variables

For the purposes of this study, it was necessary to

years (mean

reduce the number of variables under consideration in
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Table 4. Classification of the presence or absence of stereognosis

Stereognosis
% classified correct
Extracted
Modalities Intact Absent factors used
Static Tactile 100 91.7 '
Localization(sTL) a
Moving Two-Point all
Discrimination(m2PD) 95.2 91.7
Statianary Two-Point 90.5 91.7 one factor for ulna
Discrimination(s2PD) side fingers
Kinesthesia(K) 90.5 91.7 one factor for thumb
Moving Tactile 95.2 75 one factor for hand
Localization(mTL)
order to determine if relationships were present be- RESULTS

tween the main variables of stereognosis and five mo-
dalities ; kinesthesia, static tactile localization (sTL),
moving tactile localization (mTL), stationary two-point
discrimination (s2PD), moving two-point discrimina-
tion (m2PD). Thirty four discriminate measures in the
five modalities were used to determine the relation-
ship between stereognosis and those five modalities,
and also between the five modalities (Table 2).

Furthermore 10 categorical variables included three
ranges of Brunnstrom recovery stage, three ranges of
usefulness of the hand, two ranges of time interval
between onset and test data and two stereognosis
group of stereognosis intact or absent. These variables
were compared to get the background information on
the subjects (Table 3).
Statistical analysis

Initially, means, standard deviations and a 34x34
matrix of intercorrelation of dependent variables in
the five modalities were completed. Then a 3x6 and
6x2 matrix of categorical variables were completed.
Next, a maximum likelihood factor analysis was per-
formed on three matrixes and collapsed data. Finally,
discriminant analysis was completed to determine re-
lationships between stereognosis and five modalities.
Categorical variables were compared to each other
using a Kendall's tau-b analysis.

Relationship between five modalities and stereo-
gnosis

To determine the relationship between each modal-
ity and the presence or absence of stercognosis, a
discriminant analysis was conducted using the ex-
tracted factors for each modality. This analysis was
done wusing the BMDP program 7M "Stepwise
Discriminant Analysis". The results of the classifica-
tion are presented Table 4.

In discriminant analysis a score of 90% or higher
was used to indicate a relationship between variables.
In comparing findings between variables there was no
difference between s2PD and m2PD in the absence of
stereognosis  (91.7%). However, when stercognosis
was intact, m2PD had a higher predictability (95.2%)
than s2PD (90.5%). The greatest difference were
found with tactile localization. If the stimulus was
sTL, it was 100% predictable in hands with
stereognosis intact, 91.7% predictable if stereognosis
was absent. If the stimulus was mTL, it was 95.2%
predictable relationship in hands where stereognosis
was intact : however, there was no predictable rela-
tionship if stereognosis was absent (75.0%). Predic-
tability of kinesthesia was similar to s2PD in that a
relationship was slightly predictable with stereognosis
intact (90.5%), and slightly more predictable with
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Table 5. Correlation between s2PD and m2PD in fingers

s2PD m2PD
Thumb Index Middle Ring Little
Thumb 077 0.78 0.66 0.74 0.68
Index 074 0.86 0.75 0.82 0.76
Middle 0.69 0.76 072 0.75 0.66
Ring 073 0.84 082 0.81 0.79
Little 0.78 0.88 0.86 0.82 0.9

Spearman Correlation Coefficients p<.01 level.

Table 6. Correlation between fingers in same modality

Thumb(1) Index(2) Middle(3) Ring(4) Little(5)

K 1
sTL 1 0.97 0.98 0.98 0.98
2 0.96 0.96 0.96
3 1 1
4 1

5
mTL 1 0.99 0.99 0.99 0.99
2 0.99 0.99 0.99
3 0.99 0.99
4 1

5
s2PD 1 0.9 0.91 0.86 0.76
2 0.89 0.86 0.78
3 0.92 0.72
4 0.88

5
m2PD1 0.89 0.86 0.85 0.89
2 092 0.92 0.93
3 0.91 0.91
4 0.93

5

Spearman Correlation Coefficients p<.01 level.
Note : Kinesthesia in fingers was measured only thumb.

stereognosis absent (91.7%)
Relationship between variables in five modalities

To determine which finger should be used in the
discriminative sensory test, the relationship between
modalities were compared using Spearman Correlation
Coefficients.

Correlation between s2PD and m2PD is shown in
Table 5. The values had a wide range of Correlation
Coefficients from r = .66 to r = .90. S2PD in the lit-
tle finger had a strong relationship with m2PD in

each finger, especially in the little (r = .90), index
.88), and middle (r
same finger, correlation between s2PD and m2PD w

.86) fingers. Even in tl

not necessarily higher than the correlation betwe:
other fingers except the little finger. In radial si
fingers (thumb, index and middle) which contribute
the identification of objects, the index finger had t
highest correlation between s2PD and m2PD.

The relationship between the fingers in the sa
modality was strongly positive at the p< .01 level
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Table 7. Correlation between variables of proximal to the hand

Kinesthesia sTL mTL s2PD
W E S p W F E P W F E P
K Wrist 91 .68
Elbow 91 72
Shoulder .68 72
sTL Palm .82 B4 54 96 .96 .93
Wrist .86 .88 .61 .97 98 .96
Forearm .85 .85 .56 96 .98 97
Elbow .88 .87 .57 93 96 .97
mTL Palm .84 .85 .57 90 95 .94 .97 .95 94 94
Wrist .81 .81 .53 87 .91 91 94 95 99 .99
Forearm .80 .81 .52 .86 .90 .90 .93 94 99 .99
Elbow .80 .80 .50 .86 .80 .90 .94 94 99 .99
s2PD Palm NS NS NS NS NS NS NS NS NS NS NS
m2PD Palm -38* -33* NS* -.38* -40* -40* -38* -38* -36* -36* -.36* NS*

Spearman Correlation Coefficients p<.01 level.

*n<.05 level.

Note K : kinesthesia
sTL  : static tactile localization
mTL : moving tactile localization
s2PD : stationary two-point discrimination
m2PD : moving two-point discrimination
W : wrist
F : forearm
E : elbow
S : shoulder
NS : non-significant

-(minus value) :

shown on Table 6. Tactile localization had higher
correlation than two-point discrimination, especially in
mTL, each finger was almost equal in value from r
= .99 to 1.00. The index and little fingers in sTL and

1.00). In
$2PD and m2PD, values in each finger ranged from

the little finger in mTL were equal (r =

72 to .93, and there was no specific relationship be-
tween the fingers as was found with tactile localiza-
tion.

Correlations between other arm variables (palm,
wrist, forearm, elbow, and shoulder) are shown in
Table 7. There was a strong relationship between
variables in kinesthesia, ST and mTL which ranged
from r = .72 to r = .99 significant at the p< .01 level
except for the shoulder. Measurements for the shoul-
der included kinesthesia, and its values ranged from
r = .50 to r = .72, thus there was a lower relationship
than with the other variables. In s2PD and mZ2PD
only the palm was measured, and there was no sig-
nificant relationship between the palm in s2PD and

the better the sensory function, the smaller the distance of m2PD

the other variables. Also in m2PD, the palm did not
show a strong relationship with the wrist, forearm, or
elbow at the p< .05 level.

To determine the relationship between discrimina-
tive sensation and hand function, correlations between
the five modalities of the thumb/index fingers and
hand use/Brunnstrom recovery stage were compared
using the Spearman Correlation Coefficient. As shown
on Table 8, hand use showed relationship with five
modalities ranging from r = .69 to r = -.35 with posi-
tive relationships noted in kinesthesia, sTL and mTL.
Brunnstrom recovery stage did not show a strong re-
lationships (NS to -.37). Non-significant relationships
were observed between s2PD and recovery stage.
Relationship between categorical variables

To determine the correlation between categorical
variables, a Kendall's Tau-b was conducted with sig-
nificant set at the p< .10 level. A 10% error rate was
chosen due to a small sample size. In this paper it

would be mentioned about only the correlation
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Table 8. Correlation between five modalities and hand use/recovery stage

Spearman Correlation Coefficients

Hand use Recovery stage

Variables

K 1 .69
2 -

sTL 1 .62
2 .58

mTL 1 .63
2 .63

s2PD 1 -.35
2 -.44

m2PD 1 -.53
2 -.55

49
41
38
43
45
NS
NS
-45
-37

Spearman Correlation Coefficients p<.05 level.

Note 1) 1 thumb, 2 index finger.

2) Minus value present the less distance in s2PD/m2PD, the more useful of hand

use or the higher stage of recovery.

between stereognosis and other categorical variables.

In the two groups of stereognosis intact and absent,
93.9% of subjects were in the fine recovery stage and
they were included in stereognosis intact group. In
the stereognosis absent group the same percent
(15.4%) fell into the recovery stage of "severe" and
"fine". There was no significant relationship between
recovery stage and stereognosis.

In the relationship between stereognosis and hand
use, the subjects with stereognosis absence of 23.1%
had a non-useful hands, 15.4% had an assistive hand,
and none of them had a useful hand. In the
stereognosis intact group, subjects of 3.9% had an
non-useful hand, 26.9% had an assistive hand, and
30.8% of them had a useful hand. Hand use had a
correlation between stereognosis (tau-b= .67). These
data suggest that when a subject demonstrates
astereognosis he/she can not use the affected hand,
but the better the recovery of stereognosis, the better
the use of the hand.

There was no statistically significant relationship
between the time interval and stereognosis.

DISCUSSION

This study demonstrated a significant relationship
between intact/absent stereognosis and four modalities
: STL, s2PD, m2PD and kinesthesia, except mTL in
the case of stercognosis absent. As Dellon® stated in

his study of peripheral nerve injury, m2PD is more
sensitive than s2PD in predicting the functional use of
the hand. This study supports this findings even in
the hemiplegic hand. The significant relationship be-
tween kinesthesia and stereognosis in this study im-
plies that active touch is the very sensation used to
identify objects as Gibson”, Gordon” and Iwamura® * '
stated. Active touch could be called active stereo-
gnosis, because it integrates sensation of touch, pres-
sure, position, motion and temperature. These four
modalities represent discriminative sensation and can
predict the presence or absence of stereognosis.
Therefore, the occupational therapist can choose any
of these four modalities as an evaluation of discrimi-
native sensation instead of testing for stereognosis.
Although static tactile localization is the best predic-
tor, other modalities for sensory evaluation should be
chosen to get an accurate response of a patient and
gain other objective measurements. Based on result of
this study, recommended tests for discriminative sen-
sation in hemiplegic hands include kinesthesia and/or
m2PD. Although mTL has a strong relationship
when stereognosis is intact, it can not predict the ab-
sence of stereognosis. mTL should be tested inde-
pendently.

The reason why mTL differs from sTL not clear
based on this study. Although tactile localization as

well as stereognosis is considered prerequisite to
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functional hand use (Trombly & Scott)”, and used in
sensory re-training (Wynn-Parry)® for median nerve
injury patients, it also required good sensory motor
functions in order to point out the stimulated part.
Moreover, in central nervous system dysfunction, it
would be different to plan a coordinated movement
and trace the moving track accurately in the test of
mTL.

To determine which finger should be selected for
discriminative sensory testing, this study demonstrated
a correlation between s2PD and m2PD and between
fingers in the same modality. If m2PD is selected (for
the reason mentioned above), any finger could be
tested. Further, the radial side of the hand (especially
index fingers) are recommended test site because of
contribution to functional use of the hand.

Conceming the relationship between other parts of
upper extremity (palm, wrist, forearm, elbow and
shoulder), s2PD and m2PD in the palm showed no
relationship with any of the four modalities. The cor-
relation between the shoulder in kinesthesia and the
other five modalities was the lowest. Therefore, based
on this study, the therapist can choose one from three
parts : wrist, forearm and elbow, and should test it
including the palm and shoulder.

This study showed wider information for discrimi-
native sensations in predicting the functional use of
the hand than Moberg™. He stated that the Weber
Stationary Two-Point Discrimination Test was used to
give accurate information on the functional value of
the sensibility in the hand. Moreover, his findings fo-
cused on peripheral nervous system dysfunction, while
this study considered central nervous system dysfunc-
tion.

In this study of central nervous system dysfunction,
subjects were divided into one of two groups accord-
ing to their ability to identify objects using
stereognosis. However, there is likely a wide range of
variety of stereognosis ranging from the severely im-
paired to the minimally impaired. Because of this fur-
ther study seems needed in this area.

Concerning the relationship between stereognosis
and two measurements of hand function (Brunnstrom
recovery stage and hand use measured with ADL in-
ventory), the study showed interesting difference.
Hand use had a positive relationship with stereo-

gnosis. This implied the better the recovery of
stereognosis, the more useful the hand. However, no
significant relationship was found between recovery
stage and stereognosis. It could be that Brunnstrom
stage is only the measurement of motor function of
the hand, not the indicator of functional use of the
hand represented by stereognosis.

CONCLUSION

As a discriminative sensation, stereognosis is one
of the main modalities used to evaluate, plan for
treatment and predict functional use of the hemiplegic
hand in occupational therapy. However, many sensory
modalities are induced for this purpose without cer-
tain ground of priority. The problem with stereognosis
testing exists in the difficulty of testing a patient who
can not identify objects by manipulation with his own
hand. Recent studies for discriminating objects named
"active touch" have demonstrated the importance of
manipulating of objects. Therefore, the purpose of this
study was to specify the most influential modalities
for discriminative sensation related to stercognosis, to
simplify the evaluation process, and to eliminate fa-
tigue associated with complicated testing.

Stereognosis was chosen as the independent vari-
able, dependent variable include 34 measures in five
modalities of discriminative sensation (kinesthesia,
static and moving tactile localization, and stationary
and moving two-point discrimination). To analyze the
data, a factor analysis was conducted for each of the
five modalities to reduce the total number of vari-
ables. The BMDP M program-Stepwise Discriminant
Analysis was used to determine how well measure-
ment of each modality was able to classify the pres-
ence or absence of stereognosis. The Spearman
Correlation Coefficients was used to determine the re-
lationship between the five modalities. As background
information, 10 categorical variables in four areas
(Brunmnstrom recovery stage, hand use, time interval

between onset and test data, and stereognosis) are
also compared using the Kendall's Tau-b.

The main question whether or not there was a rela-
tionship between stereognosis and five discriminative
sensory modalities was answered by existence of a
positive relationship in four modalities except mTL.

Therefore, the occupational therapist can choose any
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of those modalities, the recommended modalities were
kinesthesia and/or m2PD because of their objectivity
and accuracy.

There was a high correlation between fingers. To
simplify the test procedure of m2PD, index finger can
be chosen for testing, because of contribution to func-
tional use of the hand. If testing for other parts of
upper extremity are needed, the palm, one of three
parts (wrist, forearm, and elbow) and shoulder should
be tested independently because these parts had a
lower relationship each other.

As background information for evaluation of dis-
criminative sensation, four research questions ad-
dressed the relationships between Brunnstrom reco-
very stage, hand use, time interval, and stereognosis.
Findings demonstrated s high correlation between re-
covery stage and hand use, and hand use and
stereognosis. Time interval had no relationship with
any other variables in spite of the belief of therapists
as to the importance of time for recovery of sensory
and motor function.

References
1. Smith, H.D. : Motor, sensory, perceptual and physical ca-
pacities evaluation. In Hopkins, H.L. (ed), Willard and

Spackman's Occupational Therapy (7th Ed.), 221-226, 1.B.
Lippincott Company, Philadelphia, 1989.

2. Spencer, E.A. : Functional restration : Neurologic, orthope-
dic, andarthriticconditions. In Hopkins, H.L. (ed.), Willard
and Spackman's Occupational Therapy (7th ed.), 461-479,
I.B. Lippincott Company, Philadelphia, 1989,

3. Gibson, I.J. : Observation on active touch. Psychological
review 69 : 477-491, 1962.

4 . Trombly, C.A. Scot, A.D. : Evaluation and treatment of
somatosensory sensation. In Trombly, C.A., Occupational
therapy for physical dysfunction (3rd ed.), 41-42, Williams &
Wilkins, Baltimore, 1989.

3. Fukui, K. : Upper extremity of hemiplegia (Series II). Sogo
Rehabilitation 1 : 329-335, 1973.

6. Dellon, A.L. : Evaluation of sensibility and re-education of
sensation in the hand. 116-117, 136-138, Williams &
Wilkins, Baltimore, 1981,

7. Gordon, G. : Active touch-the mechanism of recognition of
objects by manipulation. Pergamon Press, Engaland, 1978.
8. Iwamura, Y. : Somatosensory and voluntary motion. Nihon

Rinsyo 45(2) : 58-64, 1987,

9. Iwamura, Y. : Tactile sensation. Nihon Rinsyo 45(8) : 56-
63, 1987.

10. Iwamura, Y. : Picking up ; Motion of the hands and its
tactile sensation. J.J. Sports Sci. 6 : 612-616, 1987.

11, Wynn-Parry, C.B., Salter, M. : Sensory re-education after
median nerve lesions. Hand 8 : 250-257, 1976.

12. Moberg, E. : Criticism and study of method for examining
sensibility in the hand. Neurology 12 : 8-19, 1989.

IARETFZPORBELTHRDHELLOMEHER

Hig 7T, =
=K

=

B, HEH

g

W, W E—HR

==
=]

FORIFEN ZLEET HIAREREORB E LT, HKEAE OMEFICSAS ICE
T& 5 FMED GO E LMD ERES Ulco MRIIZEE AN, REEEEEDE, %
MRTER, BIRYRER, #H02 SHBI5E, e 2 SFBIHO S mEOMAMNEMEE L, ki

HHB5 T DB HET A ITIREE L 72

SR IBIMAE P A BRI E342 (527, K 6)THBKELSL, LMELT4#, F#65+E75 (55—
) MTH o7 UARKEOMBEELEREFHLHABO 2 7V —TTHKRT B &, &b
FROFHBEA S - 12 D RE R ER TIEF#100% (BikBE1.79%), REICEIM 2 MBI
95.2% ([191.7%), Ay 2 SEkAIT90.5% (R91.7%), EB)FI0.5% (M9L7%) &#<,
BN BEREIEAEEERHTH2% EB O DREHTIHTS.0% CTHEL L AT EN3,
COHERIPHETRAVSODREREZILEARORBL UTHS & LIcBEEKRdT, #Hi .
By 2 SRR, EBRLRETETH SN, COPTREORS, REOES &, BEA
OHREODE S EBRT 3 LHI 2 AARHIENR LRI UK BEORERETHD, &K
EIALTRERARIC ) 2 BEMD S A TRIEERIRT 2 2 L BIH S5 M 5,



