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AXZANMERZEFERAELTHERRALKRER A2 X EBLEFWRER I RES
mEATH S BHER SN A HETE (CMAP ) L F W o 502145 £ 8 ¥ & HoF » 2 5 45 B
HFEPHGARRFTEZIRAEETH G > B ABSEBENRSE NIEIECMAP Z R4k o #
A FEFAEFTAL LR EEAEECMAPZ A R - A A EKAF - LATH RS-~
MEBMGEL BREFR . 1) EFAHEREN (@ 42X TR BETHRHSBEIRMME X
BELHMEE ACMAPZ A G# » REHHHOBE MBABRN2HE, b Ta4%F
A AT RES ) CMAPZREHEEAS G H - MARBHAHASL © ZEHE
BALEFHEETES  CMAPZ AGH - REAMBYEETE  BHAR 1) R
BEH @ 4£FEEGEEREMASERSEMBEGEY > LOMAP Z A G MMM BEE T
feEEABHARESL, O 424 EEG HMELBNSEBREEMHS > ACMAP 2% ®
HARBH TE HRABSBAAEE, O 1E&TELBEBH KT HBEKEE HH
CMAPZ A &M RS- MHABRARBY LA S LU TAL AXAHHTRERASAR LT

THAH °

Mers HHALNABGEL ~FHFERAE - 2 RHTEAEMN

EHREEEERET  FATEEAFER
HEEIfERLM ( CMAP ) FIEH (latency )
SR 15 A A0 o B O IR R R R R
(amplitude or surface area ) {GEFEHBLZ LA
Y SR HE AR B R B T BRI HD ( duration ) YR
FUTRERSEL - BTREEREHNR] - H
WMEM A ERT R RREIN @R ERDRE
MES G BN CMAP Y Rt & 84 > U8 EE
Wi ER AR EENEERE -

4 EFE MM ( active recording elec-
trode ) MIZEFLAZ EE B - ( motor point ) >
2E T ( reference electrode ) HILERIE— 5
MHE - FEHEBELRESRBWERAN] - &
G {E 2 H E AR IE I B ET A ( metacarpopha-

langeal joint ) [2] » HAFREBEENE L]
EREBEEBRERBENEL 4 XRBE - E
B o MR E -8R UE BT SRR
EHEE R RAREERES I A EEL - &
WERBFEEUEMNERT  HEEH - KE -
MBS R A TR - B TR2EEHE
fiz tE 8L & CMAP 858 © [5](6]
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(—) 2B BRES CMAPH R .
1. FERMEEE 2 EEHAEES

P AR BRI TR - H CMAP 2R R

B HES HE 51.64 £ 13.89mv ¢

msec »
4408 = 11.98mv * msec ( P<0.05 paired
t test)  IRWEFHES B 1548 &
347mv v 1354 &+ 334mv ( P<005) : Hl
E2EEROAMEERERGE EEMM
Btk » H CMAP Z R E M IREFIHED
T - E2EERERE /NS 2 EEHE
B HREHEPEER 4266+ 121%mv -
msec * FRIE T E B 12.80 & 3.19mv » f
CEESZEFERENRABEEREE RS
CRETREEREESEL > IPERECEE
( P<0.05) o EFREMEL > KEES
HFE®BLAE - HES S 580 %
0.85msec »+ 5.80 % 0.74msec » 582 =+
0.75msec » YEFEH R 43 B1F 2,97 £ 0.48msec »
2,99 + 047msec *+ 3.01 £ 0.52msec » P {#
R 005 ZECHMEEE L ER
(Table 1) o
2 ERERE  F2FEEH/NMNEEET
Hi E R R ETEF » L CMAP 2@
T (E th 41.38 &+ 9.78mv + msec EHE %
% 40.10 £ 10.49mv » msec { P<0.05)
T AR S 2 R 43 HU B 12,40 =+ 2.65mv »
1237 £ 2.78mv ( P>0.05) » W3 EEE
A A o MHE R4 BUES 6.09 4 0.77msec »



Table 1.

3.86 + 0.70msec { P<0.05 ) - EHMTE L
2R o B W AL S P 234 %
0.44msec » 233+ 053 ( P>005) » 25
ZEREEN - ESEBEMHAEERNE
HISREIE  ECOMAP S REBERES
3103+ 825mv ¢« msec ’ IRBFHES
9.67 £ 2.50mv » B H F 15 5 6.00x
1.16msec » BHETGEE 231 & 0.54msec |
e EEmER/NMEERBEE S CFER
FEEE » B AR BRIRIEESEHES
T BHIRMEIEA RS (Table 2) ©
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R SEEEY S RN EE 58
SEGSFTREBECEEES - EZE
TR » CMAP 2B mHEEEES B
B 4704 £ 13.09mv ¢+ msec * 4842+
14.68mv + msec » FRIE T E S I 1442
+ 3.33mv » 1543 £ 4.07mv + BT {E
4+ 5.67 + 0.80msec * 5.84 = 0.87msec °
VEE 8 7 17 {0 4> 31 &% 3.08 & 0.43msec » 3.09
=+ Q44msec * HE CMAP ZIEEEE_E
G PAE/ANR 005 « HEIEHE B ER
ALl B B E RS EEAGZ CMAP Y

of median nerve

R R e L - A E A 10mm BY B R E AR
gz CMAPHIRIBE B A « EFELHEE
MEZEFEREBEGUAFECESEER (8
ZHEHERE)  HETDETHEHER 449
+ 1448mv - msec » E 0 T E 5 13.03
+ 3.64mv > BIEATEIMER 6.11 — 0.77msec -
B EE{E & 3.00 + 0.54msec + FE{HEAE
—iHEE S EMAL s T EEHEE S
M ERA S REMEIREFSEHE
B K EEHIEERE 2 EE (Table 3 )

Q

RSN AZHE AR RN ERE

B % CMAP W9 R B {E S AR 42,
04 £ 8.79mv « msec > 41.65 = 9.6bmv -

msec * 40.22 + 9.15mv -+ msec » IEEPE
B 1259 £ 2.24mv 0 12.95 £ 2.56mv

1238 = 228mv » MBI EHHE 617 £
0.67msec * 6.04 + 0.72msec » 6.00:k
0.66msec » TEHEEEEE 241 & 040msec
243 + 043msec » 2.38 & 0.44msec o LL &
SHTEERERAGOER  TRAE
SMEEEBEEH ST SAERUB AR
LT 15 2 CMAP #Y 4% 58 2 B fE 5y SRR
MR EERES EEEEN (Table 4)

[}

The effect of reference electrode positions in the CMAP parameters

¥-P joint of thumb I-P joint of thumb ¥-? joiat of the
5th finger
surface area 51.64413 89 44 08+ 11.98~ 42 66:+12.19=
{mv = ms) (25.38—177.02) (24,2764 81) (22.86—64.70)
amplitude 15,48+ 3.47 13.54% 3. 34 12.80%& 3.19=
(mv) { 8.22—322.45) ( 6.456—19.71) ( 6.68—18.20)
duration 5,80+ 0.85 5.80+ .74 5.824 0.75
{ms) ( 4.20— 7.90) { 4. 7.70) { 4.50— 7.90)
latency : 2.974 0.48 2.99+& (.47 3.01% 0.52
(ms) ( 2.20— 4,20} ( 2.10— 4.00) ( 2.20— 4.30)
L0305
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Table 2. The effect of reference electrode positions in the CMAP parameters

of ulnar nerve

¥-P joint DIP joint M-P joint

of the 5th finger of the bth finger of thumb
surface area 41.38% 9.78 40 1010409+ 31.03E 8 25
(mv * ms) (21.50—66.10) (17.46—65.93) {(16.85—54.87)
amplitude 12404+ 2.65 12,37 2.78 G 67F 2.50=
(mv) ( 6.97—18.13) ( 5.83—18.4%) ( 5.91—15.52)
duration 6.00x 0,77 5.864 0.70% .00+ 1.16
(ms) { 4.80— 7.3 ( 4.70— 7.20) { 3.80— 8.3%)
latency 2.344+ (.44 2.33% 0.53 2.31+ 0.54
(ms) { 1.80— 3.50) ( 1.70— 3.90) ( 1.70— 3.70)

P00

Table 3, The effect of active recording electrode size in the CMAP parameters

of median nerve

group | group 11 group 111
surface area 47.144+13 89 44 42414 68 44 99+14 48=
(mv * ns) {25.57—77.02) (25.20—79.1%9) (19.41—74 .02)
amplitude 14 42+ 3.33 15,431 4.07=+ 13.033 3 .64+
{mv) ( 7.81—22.45) ( 7.31—24.73) ( 5.70—20.33)
duration 5.76% 0.80 5.84% (.87 6.11% 0.77+
{ms) ( 4.20— 7.90) ( 4.30— 8,30) (4.9 — 8.30)
latency 3.08% 0.43 3.09+ 0.44 3.004 (.54
(ms) ( 2.20— 4.20) { 2.10— 4.20) ( 2.20— 4.20)

«P{0.05

Table 4. The effect of active recording electrode size in the CMAP parameters

of ulnar nerve

group | group 11 group 111
surface area 42 04% 8.79 41 .65+ 9.65 49,22+ 9.15
(mv * ms) {28.91—66.10) {23.44—863.12) (22.24—62.26)
amplitude 12.59+ 2.24 12.95+ 2.56 12.38% 2.28
(mv) ( 8.83—18.13) { 7.68—18.48) ( 7.06—16.43)
duration 517 0.57 6.04+ 0.72 600k .66
{ms) ( 4.80— 7.40) ( 4.60— 7.90) ( 4.90— 7.00)
latency 2.414 0.40 2 434 (.43 2.384% 0.44
(ms) ( 1.80— 3.50) { 1.70— 3.50) ( 1.80— 3.40)
«P<0.05



(— Y2 EEHLUEEH CMAPHEE
1. BRSO EES  BRMBH2FEEN

(1 - A5 R R 6 IE P i RS R AR A
2 > R CMAP 2 BEsyecs - g%
R E - RIS ATERARET
A 2EBEECE  KEAELELERSE
FE e S RMER B CMAP S H2H{H
B R Rl - TURERSEEE
il FLUBELREREENTER

2. BAVEMAEMBMERER - FHLEEE

A EEF S E S RE CMAP E © REA
HEOREE > BRAOETHERER X
22 7% T (07 18 75 A 18 B 98 B a7 I B BE AT
18 CMAP 2 HR 18 B 22 BRE & oK o T RO
RAH » 2HEHER/NEEIE M ERR
B CMAP Z B ARE AT o

(CHERHEEEMHYE OMAPHEE
1. fEIE R AR » FNREE R B

P 6 2 3R 08 8 A 7S R TR 10mm BT
WY FEE  LRETRRRA
B AT BRI F NS B Bt
MeLEESEgpESE L _Eai=
ERE A PR M ERLEIEA
T ESESZEAEHRERER
(common mode rejection ) » AT

ZIRIEMEENE o

2. ARETDHREE > sk 5ERE

e AR SR EHEAS R EEARE
B/ PRERREHEEENAECE K
AR EE A PEEE S AN SER
B E A S T CMAPHZHNIEE (can-

cellation ) o

3. fEE R Bl & - S SEEANUE

7 CMAP # & 2 WA bhik » BEE
MBS REM - B EHEE L ayEE

4. RS 3 B 8 TR FE OF (8] 89 S sk 7 AR T iR

A 7 CMAP 4 2 e 5% » (LA 8
B AR % 0 B BT 2 S R
R LR R > BB EHE—F Y
B o

. Ernest W. Johnson: Practical Electromyogra-

phy, Williams and Wilkins, Baltimore, 1980,
chapter 2, 16-60.

. Kimura, ].. Electrodiagnosis in Diseases of

Nerve and Muscle: Principles and Practice,
2nd ed., F.A. Davis, Philadelphia, 1989,
chapter 3, 78-102.

. Goodgold, J. and Eberstein, A. Electrodiag-

nosis of Neuromuscular Diseases, 3rd ed,
Williams and Wilkins, Baltimore, 1983, chap-
ter 7, 104-153.

. Cohen, HL, and Brumiik, J. Manul of Elec-

troneuromyography, 2nd ed., Harper and
Row Hagerstown, 1976,

. AS. Wee and R.A. Ashley: Where is the

ideal reference site for recording the thenar
compound muscle action potential, Elec-
tromyogr. clin. Neurophysiol, 1988, 28, 249-
252,

. A. Brashear, M.D. and J1.C. Kincaid, M.D:

The influence of the reference electrode on
compound muscle action potential morphol-
ogy (abstract) 14th Annul Courses and
Workshops, 38th Annual Scientific Meeting,
American Association of Electrodiagnostic
Medicine, 1991.

. AS. Wee and R.A. Ashley: Relationship be-

tween the size of the recording electrodes
and morhphology of the compound muscle
action potentials. Electromyogr. clin. Neuro-
physiol, 1990, 30, 165-168.

19



Quantitative Analysis of The Effect of
Reference Electrode Position and
Active Recording Electrode Size on

Evoked Compound Muscle Action Potential

Yu-Lien Chou

The purpose of this study is to quantita-
tively analyze the effect of reference elactrode
position and active recording electrode size on
the amplitude, surface area, latency and dura-
tion of CMAP during routine NCV studies in
We dilivered

supramaximal stimulations over the wrist in

median and ulnar nerves.

the median and ulnar nerve examinations and
obtained the data of CMAP parameters from
APB and ADQ muscles. The data revealed: T)
in median nerve examination: (1) The CMAP
surface area and amplitude decreased markedly
when the reference electrode was shifted from
MP jeint to IP joint of the thumb or to MP
joint of the 5th finger. (2) The CMAP ampl-

tude increased significantly when the monopo-

Rai-Chi Chen* and Tao-Chang Hsu*®

lar needle was used as the active recording
electrode. (3) The CMAP amplitude and sur-
face area decreased when the active recording
electrode was changed from circular disc sur-
face electrode to tin plate electrode. I} in uk
nar nerve examination: (1) The CMAFP surface
area and duration decreased when the refer-
ence electrode was shifted from MP joint to
DIP joint of the 5th finger. (2) The surface
area and amplitude were smaller when the
reference electrode was in the MP joint of the
thumb. (3) There was no significant difference
in amplitude, surface area, duration and laten-
cy with the different sizes of active recording
electrode.

Taipei Medical College Hospital

Veterans General Hospital, Taipei®
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