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— Abstract —

| s screening nerve conduction studies necessary for patients with subacute stroke?

SungHoon Lim, M.D., Yu-Soo Kim, M.D., Hee Won Park, M .D., Tai Ryoon Han, M.D.

Department of Rehabilitation Medicine, Seoul National University College of Medicine
Department of Rehabilitation Medicine

Objectives: The aims of this study was to reestablish the nature of the involvement of the peripheral
nervous system and to investigate usefulness of screening nerve conduction studies (NCS) in patients
with hemiplegia after stroke for finding peripheral neuropathy.

Methods: Forty five hemiplegic patients and 45 age/sex-matched normal controls underwent NCS. The
motor conduction velocities, compound muscle action potential (CMAP) latencies and amplitudes, as
well as F-wave latencies were evauated in median, peroneal and tibial nerves. The latency of sensory
nerve action potentials in median nerve was obtained. Ring finger study was also performed to screen

carpal tunnel syndrome (CTS).

Results: CMAP amplitudes in the affected side were lower than those in the unaffected side, and more
prolonged latencies of distal CMAP and lower conduction velocities were noted in the affected side than
those in normal controls. CTS was diagnosed in 14 out of 45 patients(31%) and diabetic polyneuropathy

in 9.8%, peronea neuropathy in 4.9%, respectively.

Conclusions: In patients with hemiplegia, disuse atrophy in hemiplegic limb might account for the
inter-side differences of CMAP amplitude. The usefulness of routine screening NCS in hemiplegic

patients were questionable.

Key Words: Stroke, Nerve conduction studies, Screening, Carpal tunnel syndrome
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tion studies) & ARAICIA Algdate] A%, /o] BA
" ZAde] s T3 #5315 zolg <
stal AAwp] $xe] FEAFeiAld mAE G &
w7 Q& i AAES e AR £
ES Zolg oz AMHZ A (screening test) 242
32 on|7t QleA] AwE A} 89

A o
1. Ao

2001 8€FH 20029 12974 AEtiEd A2
gt sl AL F 3R o9l ofFA7] ¥
% ¥ 7 A ABAERAANE AP 4579
A7 267, A 19%)E gz sl AAL
A gake] AR 27AloA T8MI= B 61.9+£13.6
AL BAEEE A7l 247, HEDo] 173°]3
3 71er dQlel @ A 4ol xS 9T
T AF, dolE A 457 (FHd® 61.9+
13.641)9] B3¢ A= 3o sl

ARAAEAA 24 98-S nE £ e I
E4E golry] g8 ud #xle] o FrES HES
o HEFo] TR, dHd IHARNE HARL7A| 9
71t olg=3 kA Al S Fo] S Fow
A7te) = Z74<kd (bedridden state)717HS AR
o GA do] . gl AR HET O /5
59 Uukd 3z EA TRAAHZ A £33 A
A 79 I FafFE AT ok AANAl

o] MBI(Modified Barthel Index) A< 99
®37]5 2 Brunnstrom 7% ZAFSITH

2) &8 MBTE=HAH(screening NCS)

Al ABAT=HARE Medelec ko] Sapphire Pre-
mireZ AAS9 1, FeEE P} REE FAE
ot AN e oA, A Fah, Ao
A7, AR EvLEA B, A vadAt
(ring finger study)®l 47H4] AZAAZ=HALE Aleds}
Aot e +EAAY S A EHFE
A qH2e] AFAE FEHd FAete] @A o
(abductor pollicis brevis) 8 cm <959 ¢#4
FoollA Ap=ste] HeAld ERESEEAAY 94
7INA & 1A A 2378719 7 F(baseline
to peak amplitude)& Tt om 2 Fojdx o
Wweko g2 =3t Fag AAbstant. Fab HARK] &
e 5EEAANY Ay AESE 72 F e
A=l 1,25 & 81991, A0S EE 10 msec/divi-
sion, Y=+ 500 #V/division, AHEHIEE 1 HzZ
10315 A3t Fo& 715310 Fate] A= 7]
AN E S8 er 71EE 10719 Fabg a3
£ et Ad3oA F3AQ Fakg A F 33
o} FZof|A 503] ool AFelE Fuks A Rt
Qe W Fukg-o g ATt

A AANAY S e 18 A5 7=
AFo g AL L

SACELE

0

=]
1 T
cm 2R 2 dgd wow A3t o
o A Fod SF2E de] el vl WA &7

1
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ARG EANE 7] Z8lo] wmalgieh. #2407 &
=]
o

il

Al o

A9 AEFL IAAFAAN X

peak to positive peak)7HA 9] HZEE =% 319
A= AE 2 HE % =4

7ol Fat HAME Attt a3 &858 A

24 ¢)"dZ(abductor hallucis muscle)?] %40l
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IYAFS BHetn 29 8 cmEE 2 S9olA 79 BEFEELEAY 7IAZA S R By HA%
A=ste] A9 e JE T X Afo]e] AREEE S Al BB EASY 7IAFAI 21E 5 37k 9} Bt
sttt vE % ARG dRAIF(exten- A ZENAY BS54 7AFA, A
sor digitorum brevis muscle)d] $EHo] A= 9 AAAEEES} Fot HAHAIE P9t

cm 9], S ATt dAlet AE agu 5 AN 24
7t FA Y] AR, ZAF AAAEEEE Tt EAE 9E SPSS 12.0 £ZE S o] gal3le
H]Z 5ol A o] A v Z AW S-S 2t s , EFISEEAY, A EEHY 5 AR
AAL ARE HA FST A5 ApolE Loty
3) O|&AAe T (Table 1) Al H-eEE -7 (paired t-test)S A3
ARAE A Adfella] B9 713w 7] Fe =3 gzt ApolE dolry] fEiME SHREE
nel FFEEAA] AF FAI7E 4.2 msec o]/l t-7% (student t-test)S AlY3IHTH ]| ol A
A E225A907 FEEA 48 e FeEAl ABAZHA 27do] Fubgel 9= ASAZ A8t
7o) oldazio® s, Healge deF # Aok E3 AR F A~ Yehd 73 YERA
A7t 3.4 msec ool AY AL SEALATE & w7k HYA] 715 AolE golEr] 913 MBI
HA & W& FFTHAY oo R Aol HFS Mann-Whitneyd 3 -< Algsiict. &
A 5 AAAEAA A E DAFAI7E 6.1 msece] FELdEeHe] AFe A7 vAE 9= (disuse
gl A% AEEEE 38.0 m/secoldlel A= HA atrophy)@} ##e] ex] gotir] £13] MBIHS
o g sttt Aty 717k ake] JBAAE Pearson s correlation
gk B0 VIS Faste] FEd TF70] 9 AYE 53 dolEsitt, RE Z9o p0.05Y A
AEE 2, WEFA A HEAAR Sl 9 SAA 97t e Aoz Attt
AEs 24 3 IRAAE Sl JilHE 2 S 4
7} ot on] Biavl QJoHA ERAPW S A
Hole 4% A AN Ie] gAsE & 2 1
o2 Aolstk
1. HOopH| 2ol ety £4
4) R MAMEZHAL
izl s AST Aldston dAldA F34l g HEF H T e 44.4+18.0¢0] A

Table 1. Electrophysiologic Criteriafor Abnormal Screening NCS”

Suspicious carpal tunnel syndrome
Ring finger study (antidromic)

Difference between the 2 DSL? >0.5
Suspicious peroneal neuropathy at fibular head®
Loca slowing and normal distal NCV* <38m/s

Local NCV 10 m/sec slower than distal NCV*
Conduction block®
Suspicious peripheral polyneuropathy®

Peroneal distal NCV <40m/s
Peroneal CMAP amplitude <1lmVv
Median sensory amplitude <10 #v

1.NCS: Nerve conduction study

2. DSL: distal sensory latency

3. At least one of the follwings should be satisfied

4. NCV: nerve conduction velocity

5. 50% reduction in CMAP for a proximal compared to distal stimulation site
6. median sensory amplitude plus at least one more criteria
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Table 2. Basic Characteristics of Hemiplegic Patients

T o zfol7F AATHpPC0.05).
=3 7S vwe] BH A3 oS Hel
ool A5 &EAA AL FelsiA A A
74 AT AAAE &2t fes
of AT Fat HogAle] ¢ &53 15 5
53 2T H A BAFCRE frogh AlolE B
A ¢sktt. (Table 3)
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Category N=45 (%)
Age (years) 61.9+13.6
Gender

Male 26 (57.8)

Femae 19 (42.2)
Hemiplegic side

Right 24 (53.3)

Left 21 (46.7)
Etiology

Infarct 24 (53.3)

Intracranial hemorrhage 17 (37.8)

Others 4( 89
Diabetes 18 (40.0)
MBI? score at studies 48.8+26.5
Intervals between onset and studies (days) 44.4+18.0
Duration of bedridden (days) 36.9+17.4
Functional status at discharge

Independent gait 8(17.8)

Gait with assistive devices 29 (64.4)

Dependent 8 (17.8)
Brunnstrom stage

Upper extremity 3.3+19

Hand 32+20

Lower extremity 39+19

Values are mean standard deviation or n (%)
1.MBI: modified Barthel index

- 103 -



UYE - 7T - Lol - SEHE
7 BRARE Sl e 248 B HZFoA Shid HEAAH S dilEe s
HZARASA] @AAl 2ol A 753 BgdE52Ed Bl 3k} 2% o] HA] 7es AWEY g W By
A7F 1 mVvite s gasol gle e F 104 o] E7Fsslla, tE g W2 SHA U Aol
(24.4%)%31, ©] & T TRAAH S| 4l
€ &2 B A7 48 (HAY] 9.8%), HlZFollA
U BTl A 2AE B BAke 2 .
B 4.7%) 02 Bl HYRYBAS VI ol
Had e 4801 (Fig. 1) 20% aDM()
15% =DM(+)
4. BtXt| 7|5 B ROl 7ot NFEEdA 10%
ATt A 5% . ]
0%
CTS PN Peroneal
Fige] o) B Y DA F 22.2%004 FA
W2 A A Zo0] oAlEE= Aol BEEAY T, 50%0A Fig. 1. Prevalances of 'Suspicious Neuropathy'
ST =37 A L0 BAEFHJYTE HeHA Tz CTS: suspicious carpal tunnel syndrome
AAWZo] JAHE 82 F $28 23Ee 19 PN: suspicious peripheral polyneuropathy
(33%)9 1, 2T =37 A = A gx Peroneal: suspicious compressive peroneal neuropathy
AW Zo] oA e A 19(10%) ST at fibular head
Table 3. Comparison of CMAPY or SNAP? Parameters between Each Groups
Affected side Unaffected side Control
Median, motor (thenar)
Distal latency (ms) 3.96+0.74" 3.92+0.63 3.63+0.65
Amplitdue (mV) 7.24+3.02'" 8.43+254 9.41+2.70
Median, motor NCV? (m/s) 55.3+5.6 55.0+4.8 57.1+3.29
Median, F-wave 245+78 259130 25.0+21
Median, sensory (2nd digit)
Distd latency (ms) 2.79+0.72 2.88+0.71 2.64+0.52
Amplitdue (#V) 30.4+18.0'" 39.6+18.5 37.9+153
Tibial, motor (AHY)
Distal latency (ms) 455+0.69'" 4.32+0.69 4.09+0.69
Amplitdue (mV) 11.8+4.9'" 135+4.3 16.1+4.4
Tibial, motor NCV? 43.3+52" 445+52 494+33
Tibia, F-wave 48.9+9.9 475+9.5 451+38
Peroneal, motor (EDB®)
Distal latency (ms) 437+1.25 4.62+0.70
Amplitdue (mV) 3.07+1.96° 3.96+2.29
Peroneal, motor, distal NCV 409+11.3 44.2+57
Peroneal, motor, proximal NCV 4291129 45.4+6.6

Values are mean =+ standard deviation unless otherwise indicated
¥ CMAP or SNAP parameter of affected side was significantly worse than that of the unaffected group (p<.05) by paired t tests.
' CMAP or SNAP parameter of affected side was significantly worse than that of the control group (p<.05) by student t tests.

1. CMAP: compound muscle action potential

2. SNAP: sensory nerve action potential

3. NCV: nerve conduction velocity

4. AH: abductor hallucis muscle

5. EDB: extensor digitorum brevis muscle
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273 45417 1=0.318, p=0.044, HISA7E3 4=
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Table 4. Comparison of MBIY Score of Subjects with * Suspicious Neuropathy’ and without * Suspicious Neuropathy’

MBI score
P-value
suspicious Not suspicious
Carpa tunnel syndrome 62.5+185 495+24.3 0.185
Diabetic neuropathy 46.0£37.5 48.1+£27.3 0.921
Peroneal neuropathy 125+16.3 50.9+£26.6 0.078
EDB? atrophy only 59.7+30.0 46.9+27.7 0.474
Decreased peroneal CMAP? 43.0+33.7 50.6+25.2 0.555
Statistical significances were tested by Mann-Whitney test
1.MBI: modified Barthel index
2.EDB: extensor digitorum brevis muscle
3.CMAP: compound muscle action potential
Table5. Correlation between CMAPY Amplitude and Disuse
CMAP amplitude MBI? score Bedridden period
Pearson r p-value Pearsonr p-value
Affected side 0.396* 0.027 0.018 0.911
Median, motor (thenar) 0.365* 0.044 -0.184 0.237
Tibial, motor (AH?) 0.449* 0.017 -0.075 0.647
Peroneal, motor (EDB¥)
Unaffected side
Median, motor (thenar) 0.203 0.282 0.006 0.972
Tibial, motor (AH?) 0.236 0.226 -0.235 0.144
Peroneal, motor (EDB?) 0.327 0.083 -0.029 0.861

Statistical significances were tested by Pearon’s correlation test
* p<0.05

1. CMAP: compound muscle action potential

2. MBI: modified Barthel index

3. AH: abductor hallucis

4. EDB: extensor digitorum brevis muscle
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