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— Abstract -

Electrophysiologic Characteristics of Chronic Complex
Regional Pain Syndrome in Post-stroke Patients

Kyoung Ho Seo, M.D.", Jae-Young Lim, M.D., Hyung-ik Shin, M.D.,
Nam-Jong Paik, M.D., Tae-Ryun Han, M.D., In-Sik Lee, M.D.”

Department of Rehabilitation Medicine, Seoul National University College of Medicine
Department of Rehabilitation Medicine, Hanil General Hospital*
Department of Rehabilitation Medicine, Konkuk University Medical College™*

Obijective: A criticism about the cause related to the central and peripheral nervous system are persisting
in the complex regional pain syndrome (CRPS) which occurred after stroke. The purpose of this study is
to find out the possible factors leading to serious complications such as profound atrophy and persistent
pain in post-stroke patient with chronic CRPS through electrophysiologic evaluation.

Method: Ten patients who reached the chronic state after development of CRPS and 12 patient who did
not experience CRPS (non-CRPS) were included in this study. All subjects underwent nerve conduction
and electromyographic examination in both upper limbs. None of them had peripheral nerve disorders
including carpal tunnel syndrome and brachial plexus damage and they had no definite difference in dura-
tion of illness, muscle power, Brunnstrom stage, and the degree of spasticity between both groups. The
ratio of difference in amplitude and area of compound muscle action potentials (CMAP) of median and
ulnar nerve in both hands and amplitude of median sensory nerve action potentials (SNAP) were exam-
ined on nerve conduction study. Abnormal spontaneous activity (ASA) in abductor pollicis brevis, abduc-
tor digiti quinti, extensor carpi radialis, biceps brachii, and paraspinal muscles were also examined.
Results: Amplitude of CMAP in hemiplegic hand in CRPS was markedly decreased (47.3 +17.8% of
unaffected hand) compared to decrease of non-CRPS group (72.8 £14.2% of unaffected hand). The simi-
lar findings were detected in area of CMAP. ASAs obtained at hand muscles of CRPS groups were signif-
icantly more than those of non-CRPS group. However, there was no definite difference in SNAP ampli-
tude of CRPS group at both sides.

Conclusion: Remarkable decrease of the CMAP in chronic, atrophic CRPS is considered as a result
from neurogenic change besides a non-neurogenic muscle atrophy like disuse. Our results support that the
main change depends on motoneuron cell level considering the electrophysiologic characteristics.

Key Words: Stroke, Complex regional pain syndrome, Electromyography

Address reprint requests to Jae-Young Lim, M.D.

Department of Rehabilitation Medicine, Seoul National University Bundang Hospital
#300 Gumi-dong, Bundang-gu, Seongnam-si, Gyeonggi-do 463-707 Korea
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Table 1. General Characteristics of Subjects

Sex M
(cases) F
Cause of stroke ICH
(cases) Infarct
Age(years)

Duration after onset (months)
Spasticity
Brunnstrom stage

Shoulder subluxation

* statistically no significance
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Table 2. Clinically Based CRPS T Probability Scoring System

Parameter
CRPS 1

Definite

CRPS-Sx-Allodynia

la. Allodynia (touch)

1b. Allodynia (pressure) 3/3

1c. Allodynia (movement)
CRPS-Sx-Vasomotor

2a. Vasomotor (history)

2b. Vasomotor (exam) 4/4

2¢. Swelling (history)

2d. Swelling (exam)

Score Diagnosis

>6  Definite CRPS 1
4-6  Probable CRPS I
2-3  Possible CRPS 1
0-1  Doubtful

CRPS-Sx recommended by [ASP 1994
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2) ©o| ket Hel A

A= ArE A8 H3AAAM AlEA
T A BEegEedse AF3 9y, AR &=
T H33 ANBAEAME FFA 73«] AR
GFAAe AEE Hokt), o] Az yires A
S FFoH BF St ¢S vlusiild. de
2 ERAAAIH 2A9dE, 23522, Fde]
T2, BAFFHD oA ASHEE AlFgsiglen, vl
= AR A A RS Aedde B=E 0
FH 4742 T3t E4 o}%b_ 5 o5 ﬂ T
Al Ao F5& FEst] 2FHALTAN} 74
A 75 BEEg

A= SAS 6.12 z2138& o4 CRPST# non-
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o] mAA A 9l WIE HlwE Mentel-haenszel
chi- square test& ©|-43td £A3tH T

24 1
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Probable Possible No
2/3 1/3 0/3
=2/4 =1/4 0-1/4
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uVs, 2ERHAETETT 14.445.6 uVsZ 2 Eq EEFAETTITTY FRIZ SN QoA &5
CMAP latency CMAP conduction velocity

336 332 5 552

337

325 1 3.21

3271 3.15

315

mv 31 t O Affected misec OAffected
3'65 I 303 B ntact u|ntact
3

295

29 1

285 CRPS NON CRPS

CRPS NON CRPS

CMAP distal latency=(median N latency+ ulnar N latency)/2
CMAP conduction velocity=(median N CV+ ulnar N CV)/2
CV=conduction velocity

225 ¢
22 1
215
21 ¢

uv 20.5

20 ¢
19.5 t
191

18.5

T

20.5

SNAP amplitude

21.3

22.2

O Affected
19.8 = |ntact

CRPS

NON CRPS

SNAP amplitude=(SNAP amplitude of median N+ SNAP amplitude of ulnar N)/2

Fig. 1. Comparison of CRPS group and non-CRPS group. All of them are no significant (P>0.05).
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Table 3. Amplitude & Area Decrement on Affected Hand Compared to Intact Hand

CRPS
n=10
Amplitude ratio AT+ .17
Area ratio 63+.15
CMAP amplitude
12 71 1.1
10 i 9.6
8.1
8 -
Vet o Affected
mv 6 46 ® Intract
4 L
2 k
0 .
CRPS NON CRPS

e dalre & <eix A ¥t Bhala —‘é—-%
Hope] gxpol| A v APEA97F 73.3%4 EA g
o st 73.1%7F Z17) thE wRAA ] AwE ¥
non-CRPS
p-value
n=12
73+.14 0028
84+ .09 0008
CMAP area
35
249
25 22.9
Vi 20 1 O Affected
WSs L 144 ® intact
10
5 L
o L
CRPS NON CRPS

CMAP amplitude=(CMAP amplitude of median N+CMAP amplitude of ulnar N)/2

CMAP area=(CMAP area of median N+ CMAP area of ulnar Nj/2

Fig. 2. Comparison of CRPS group and non-CRPS group. All of them are significant (P<0.05).
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Fig. 3. Abnormal spontaneous activity in CRPS and non-

CRPS groups at intrinsic hand muscles.
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Fig. 4. Abnormal spontaneous activity in CRPS and non-CRPS groups at upper & lower arm muscles.

ECR=extensor carpi radialis muscle (p=0.042)
Biceps=Biceps brachii muscle (p>0.05)
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