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Electrophysiologic Examination in Patients with Radiculopathy

Zin-An Wu and Kwong-Kum Liao

Abstract- We reviewed the pathophysiology of radiculopathy and discussed the electrophysiologic findings,
applications and limitations of different studies applied to radiculopathy, which included motor and sensory
nerve conduction studies, late responses, somatosensory and motor evoked potentials, and needle elec-
tromyography. So far needle electromyography is the oldest and most useful technique to detect the motor
axon-loss of radiculopathy. It also has been used to evaluate the severity and prognosis of radiculopathy. The
needle electromyography and neuroimaging studies are hardly to make comparison because they focus on
different aspects of radiculopathy, one for functional and another for structural abnormalities. Both may be
complementary each other. Needle electromyography is often necessary to determine whether abnormal
neuroimaging findings are of functional significance. We emphasized that the electromyography is one of
medical consultation using electrophysiologic techniques and the report should include the whole picture of
electrophysiologic findings and correlate with patient’s history and clinical findings.
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AR A AR Z ARSI R - B8 E A
AW (B AR5 (radiculopathy = RAD)
AHAFEmME? » 2R RAD WIEGKZENEE] 1940
EEA A o H AR EIENG (CT) KR
5% (MRI) ERSEIZHHRZE RAD » 3T & HAS 1%
ikt o (HLELE (electromyography = EMG) {198
HART A EE » B DIRAE EMG 232t 5 -
5LL RAD J#ER% » LHGEERENES - EBLLEH
AR E RS EATEEL - A3 [AEH RAD ZfRE
A PHER s KA A AR ~ & KRS - FF
RI5EERE AR PR A /I CT/ MRI WAL TTHE > ¥ RAD

2B B -

RADZTRIBEIEER 9
(Pathophysiology of radiculopathies)

RAD KRR ZERAL » AT 4788 ~ B B s 55 —
Ji > SEFINEES RAD i f o HORZ BRI A MER
iR} (herniation) B¢ (protrusion) * B{EMER(L &
OFREE#)TTHE 4 (osseoligamentous hypertrophy) » &
HUOEMEMIE (lateral canal) JRAE [T A A4F (HASAR A E
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b FCARZ IBR B PR A FIGT R B ARG AT (dorsal root
ganglion, DRG) fJiThii > Y HEASHT (preganglionic) 7%
It (8 —) o SESREZ BRI A [R]RF 81 3 B RS AR Z AT AR
(anterior root) FIf&HR (posterior root) » {HERIKZEIR LA
B A OB IR B L & OF B RDE Bl E IR R
&Z T B A DS AR HIE B 22 R o [B]— (@ BR 16
RAD 5 &t it 7 A= 1 B PR R B A 3 SR 30 7 S PR AH
K HUR A SZAR TR AS k(e 20 3 b HLAG 3 2 I
J& o BREVE RAD ZJWBERE L » JLA |- Bl — i pigs
SRR > 201 8RB 5 3 R LA R A il 3R 2 2K
(axon-loss) > HIAEGZ i #8 AR BT 2 FC /Y AL i
(myotome) * & Bk A &y 2B (fibrillations
=FIB) [ IEAHSRIE (positive sharp waves = PSW) » {H
P B E RS D (reinnervation) * 38 AN A
BEEHISR o AR FEF S B Z I R IR AH &
o B BN S ) SR SR R 2 B - AE
TR BOER AEEAE] FIB 80 PSW > JE 3R Hil
A PR R 3R 2Rk - iR S — B - RN
(demyelination) FTEL o 5@ E FEEVE RAD Z1B5 K
HE > FEREMERSE - WHFR TZEAL (thomboid
muscle) 4t » S T — L AR Z 2 i LLEAHSAR S
Bd > FrLAEREAEER | o 25 2 AL 77 5 4#E (partial
denervation) > IS AT AL & & » THIREE -
RAD EHHEEARHNER (root avulsion) M & BHE A~ A] » #ff
FCARBBRAY ER PR A EE A2 PR R » =B a M RAD B
H o BRI AL ARG b o H PR A AR E
RAD °
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RADC EXIEEIR
(Electrophysiologic findings of
radiculopathy)

EE) T B BRE

(motor nerve conduction studies, MNCS) ¢

MNCS 7EREE RAD B - nREE TR R E 2
HENATES)FELL (compound muscle action potential,
CMAP) [ » BRI GLARIEEL A0 » MNCS {4
A (e i % e 2k P 7 AR AL > BIMELIR 1 RS R ATE
BHWD » DL SBCRI L P AEAE B E D > TiaE B
CMAP TR o A5 AE SR A7 S (A D e I i vk
WI#5 - BI0ER A ST EEMA HERIL » AR - B
IR T i 2 AR IR (SR 58 2%) WF > RS R1R
3-7 RIEAFAtGECERE] CMAP PRERVIRER » T2
WS 55 B 3 Ao 68 S P P AL 1A ke S H /D OB B - B
LDATE VR A5 J RS 225 0 8 15 D - WLREHE B E g -
CMAP #RIEHZEMWT FF o CMAP BUHRIE T FR{ERR A
S BC T EE SO EE AL A A RS AR - 40 RS B A
FEHECERAR AL S F LU - HH C8/T1 MIFSHR I
FrLABR T C8/T1 ) RAD 4t » HABYSHEES RAD N8
s B RS BE RS 2 CMAP 5 S fiS s IS &
FFS A EC B BGOSR NLIA » H L5/S1-2 fIASAR &
fid » [EEREY » BR T L5/S1-2 B RAD 9f » H R
RAD &S BB i siE 5.2 CMAP - Bi—
fiif’) RAD 1RV &2 CMAP » [Kf3 RAD % 547
815 BECEREET L T W DL A A RS AR A S
Al > 203 CMAP 83 TRl EH 8% i RAD
FREC S0 5 A O A B SR AE B K %2 (lumbar or
cervical canal stenosis) o & 2 58 B fH #E {5 38 o B
(motor nerve conduction velocity, MNCV) illi 1~5Z £l
2 Az th i EmeE - K MNCV &
Tl 2 I RS A AR ) (SRR S o HBR b B E
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REMIEESEE
(sensory nerve conduction studies) "+

WK b o JBRETE RAD SR EEEIR - (HHRE
AR A Ay 58 2 IR H > DRI AR 67 A 1 AR AR
i BT Ui > BEL RS S B » (H/R B S
JC (sensory neurons) J HwE s KA IR E A o Pt LUK
B8 IEE) (L (sensory nerve action potential,
SNAP) B S8R E AN S50 B 1R R ) SR A
FEE AR A SR TN IE [ L {th Rl @ e i g -

{E23 I (late responses)

H 4T (H-reflex)*™ @ H S5 BEGEFFE S
(monosynaptic spinal reflex) * 1918 4 Paul Hoffmann
i PR R - BB 2% RS FEHT SIS RAD - th
A S SEMESS /S CEIHFCAR 8 (C6/7 RAD) HYFF
fili » (HE A8 AUEAE S —Hi SRS (S1 RAD)
Rz i B E - N2 Bl A/ H SO VR R/ DR
FEHIL (gastrocnemius-soleus muscles) A FLER{SE] o i
EHFRIPER T (popliteal fossa) B 2 FEEHIEE » 7E/)\
BRAZALANATECERE] H I - HAELREE IS HE A 5 fiias
BB EARAE (Ta fiber) — B AIEAR >
) R AR A P 2 SR B RS — R IETL = H 3
P RN XA IRRISANENS - n] 58 AR AF R AR Bl
il 5158 fAp 8 - Sl JE H RS EENES S1RAD ° H X
SEEZEMR S1 RAD Z2ZE > PIREREEE H
W Z VB (latency) FHRIE (amplitude) » {HK H %2
BN - BEE RS 2 & SRR 2 EAHE K > EHE
T B S R R A 2 PIRE I 5 DR > BRI
SEAIIT 20 S PR P (R 25 SR A s PR A (LB N
7= F < 1.8ms) » 177 W 955 88 H1J 5 FH A 6 B v i
R B AEE MPIREIEYE o E PRI R PIRE R
W HIRH 50% DA EBORA BRI RS > HRARF
AELLH WHIRIEB R E A o ERLERE EHLE
[l i AR B AR 2 RV A R R - HEE
BIELH (DB FIB/PSW) BEGR » HHAF Bl #8915 1A
bE—EBILLE B H SR SZ IR 5 [EIHG S
MR Z BBt EE R H BEEE » Ll H SO
@A ELRE T H A 2 HH RAD » S B sl
AR 52 B ke » A s BRI BEHE (myelin) Bl
(axon) » HREEE H B EH - MEm b > H SCRHEERT K

BRIt mZE S1 RAD ZHURE (sensitivity) » {EA])
A EGRES - HIANFEL R R E S S1 RAD » {H H K
HIRIER - B Znal 7 BiSE Z RAD » H5E H &)
Z A HEAE D B R - SOk FARCRIE 60 kL B
H o HIRNG (ankle jerk) JKEGBARE » il H 3
BRI -

F [ (F-response) %' : F X8l F K IE » (%
FH Ji] 38 A T Sz 5 R B A N o A 1y s = S Bl et
HSHEHE I 2 A8 TT (motor neuron) PSR B E
i > RHE R FAER ELAGC BB MR Z B F (foot) X
J& » HA/IN ~ I AR 22 2 A E K HHRIE
H/ONREBEIAKE (CMAP) 19 5% ° /NNBIE
(minimal latency) s PIFENRF v i PR 28 - 03
ORI S o B 2 S ) A T PR NEAR R ALY ) (R
IRFFE] o KT B S (B0 i 1 1 3t ] 38 A A ) A i ~
e ~ MASAR ~ i E B AR T - Bl L EEY
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F ISOFESS P AT & SRR AL - #4572 R ey
Wl s (HE kit amac R F I RAD IR Figl 2 8
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BB DhRE - L EIEX MRS 13 i AN 56 4 PR 5k
SEWIEHM F HE » L H RAD % @i » —f%
RS N2 2 B ARSARIR A TR > FLL RAD WA g &
WP RMERT - B FRELEF DR ERIER
RAD > B 7 SR L Enmfii kAR rT REEEL F X
JESLH o
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(somatosensory evoked potentials, SEPs)®'""
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HAH IR RIS B BB AR - 1 EEAR & RAD
ARV FEVTE SR E R Z AT 2R
{HER LA T 2% B BRI S E U FHEE A K B 5L > S
AP Ak I e N B A B ok B i - BB A5 SR S o
M5 B RO SRR AT R 5 LR - B S AR 8
RH & 17 A 52 B IR IRE ] - BIVS I 2 VB IE (latency)
A LLTE A AR o 17 A (I S R A 1) 7 B2 [ A B A7
{£ » BSEIRIE A/ VKR PIGE SEP #5 R E A5 -
SEP FIZK#HE RAD L — 25 - MIFIES Riw
sEAE SEP H B RAD 2328 » nlELERRY SR E
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i F A Al R AR R 2 B B EFE o FEC
FEFEF (nerve trunk) » ZITEAAIHE ~ RAHHE ~ [P
18~ BRI E S > FTiSZ SEPs CUifEE ¥ RAD %
T EE » FIMREER B S (cutaneous nerves)
AR MRS R K2 4 2 ~ FEAIES ~ RS S (sural nerve)
%> HT15.2 SEPs BLfII FZ B (dermatomes) £
SEPs > KU E » $HRIK R AR EE -

EEFREN
(Motor evoked potentials, MEPs)®'*"®

P A AN SRS A HE - @ ERIEOR b
MIFEAR > SEEGEK AR SACHI LA ZE AL CMAP » H
HR EARPIFE R TH RAD » [KH B3 B REE
JHE 32 e A A AR R AL B BRAE IR -
SR E B AR AL - (B DRI B 1)) s h
FlE R P A AR AR I i [RIIRE RN RE B 7€ R 75 R
B U EREMm R o MR E DBk & URRAD
] CMAP » B e RIS AR ~ R & - (HFE
PR 5 AN SRR am o [RIE » MEPs #1/°RAD
1177 B2 ST » A RENEE B R & E -

R A EE
(Needle electromyography, needle EMG)®**'°
A R B L B ] e A 1 ALl o S B iy
LHEL (motor axon loss) FIHIER » {HA /& HZE MR
iR EE H iR EH TR » E M —Re a7 & A
MRA B YT B A B S BV B2 B /7 1% > BT ETER PR T
TEZH RAD ZJifl » BHZSKIES 50 - 85% » HARU
JiE PRI Bt 92 I3 S350 i 01 R £ A [R] 22 B AH & K - WLl
) 5 5 S AN IR — i B 0y Sz (5 HO MRS 8 (partial
denervation) » {H 3 25 HIJ 55 PR [ B2 HHE AR AT S C Y
WILE (myotome) » i ¥ MEEE RAD 5[ f » £
SEh b 5-7 {E AL B 7% & M55 Il (paraspinal
muscles) » H HHE 3% AFAR ARSI (BRI AN
[FI S SCld) » 2D BRI DL B S - [RIRF E AR I
AR S BRI AN 325528 © il LS RAD » A]
LIEEHRTRCAL (tibialis anterior, L4/5) ~ A€M (tibialis
posterior, L5/S1) FIFEAEIRNL (tensor fascia latae, L4-
5/S1) St o {HEL LS AHBAIRAENL (vastus medi-
alis, L2-3-4) FIABERZGAL (medial gastrocnemius, S1-2)
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HIESIE S o JILEE IS 22 5 A RIS AL ~ 12 R LA Rl A 5
RAL » HAE R A MRS AR AR £ LS > (H0 IS H AR e
AL (common peroneal nerve) ~ FEFHIHE (tibial
nerve) Bl IS (superior gluteal nerve) 2K3<HAC » &
GRS AR BEAE RS S (lumbosacral plexus) °
R 1 HEBR RS MRS s i - R A ST LR L -
HESF L FE H RO S B HEE I Z N (intraspinal
lesion) » RIS AEFS ILEE#HACAR 2 #2738 (posterior pri-
mary rami) ¢ (& —) > M%7 BOEE SR 1A HE AT FL
(intervertebral foramen) » MEH EHEENEA Z i A &
w R ESS LR - PRl L2 LB E R A - £
AR kL 2 FE LR N EEHY o MESSILSEH F5 0 H
S EALEE » WA AEST RS ET (dorsal root
ganglia) 3T 0 » 58 ATRERE PR AL (A2 MIFEAR ol A Al
FHIE (anterior horn cell) o HME5E JLAY 2R & FH 25 BHAS
R AR S - FL R S AN USRI — B AR 2 iR
b o RIEHZ 2L (multifidus spinae) BRE A
MRS AR - DRI A A IR B MR B 4 R HL 4 A B4
(>2.5cm) » A REHZREZ 2L HS - SEE SRS
AL (spinous process) H##55 2.5cm HAARIET
TRZEfH] > BIANIESE C7 RAD IR > f@EHEEN S Co K
C7 WRZEMH] 5 185E LS RAD I » HIFESHES(E LS ke S1
BRZEfH] > AEZENA LR » FERE T —HiERE -

RAD L e 525 H B R AR A B » w70 F LA
T =R« AIEE PO AIEE) (abnormal insertional
activity) ~ N IEH H# {7 (abnormal spontaneous
potentials) SGHEB) {7 (motor unit potential,
MUP) 821 -

1. RIEBRVIENA SEE)

RAD #5251 » 7] LUAE FIB/PSW #4421 » ¢
HER I AGEENE I (BNE A PSW iEEh) » (B IRFGaIA
B FERMEMEE K R E LB R AL
@ b A o BN R A B it B2 B
i -

2. RIEEBEHMEN

BRI — A I > LLFIB & PSW £
PSW % FIB #2 5 —ZHH I » HEHFN AR T 28
PSW/FIB » AJ# RSN R — 2 - RSHLAR I E 5
e = VUE A R H S AL P s Ui 5
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FIB/PSW &7 WL A #AE 2 5 A 32 (denervation)
MIIRRE - 2B RAD S EE ~ i nl SEM AL ElE 5
I o FIB/PSW Y8 fE = 18 A ZlC (reinnervation)
WILAEAFE Y B AL T X W) » FIB/PSW HE AR AL
TBHE SC WS ST (complete reinnervation) * 41
R FIB/PSW FHETFEIE » Fom K MRS S RO AR
TG o (IR A MR AR SR - HES5 AL 23
PSW/FIB Wt EHEE N » 22l RAD Z &
FURER > (HPY+ 5% L B3R EEARIESR A » HESS AL
W PSW/FIB HBEAREIE 14.5 - 48% » 38 B HRRR
REY) » PIERERINEE - B9 HEILZ
PSW/FIB JEZRRE —M: » TEFREPEEEE L PENLR ~
BRSO ~ BEPRINSE R g B - RAD %
WERR (—EIR) 8K CNEAR) o #nT
REHEEANE] FIB/PSW » Hi# K FIB/PSW fa A& ¥ »
1% R AS A DLABHE B S > FIB/PSW 32 WA
I o S MESS MBI AS LA [FIRE (2R FIB/PSW A%
G5 82% » i JEFTH RAD HMESE LR AT LL % 37
FIB/PSW ° Kt » NRERIMESFHLIZ A FIB/PSW THE
b RAD » thANRERIAESSHLHIIR FIB/PSW HUIF RAD
G AME—HIRZHE -

3. EEEMEM (MUP) #1L

1 ILAREBI BT (motor unit) FEZALA.ZUL
e M5 - AN {1 1) S B B (L R B SEAS TN [
I7 22 B )y ' ) i BEL (6 < B H th g % - SR SR
3 EBE) A7/ (motor unit recruitment) ° FHAGEEHH
FATIE » 55— (el B B (VL R i FEARER £ SHz » F &
PRASHTE 10Hz Al - & B —(EREB) AT > 2P
7] > Horp e — (i E B) B2 i FEHZRE 15H2
I5F » s e B = (e B BRI A » AT > Kb
I 5Hz RIS — (e B B AL LU B » 1B & B9 L
{4l (recruitment ratio = firing rate of fastest motor unit /
number of motor units) /N> 5 » RS s se DX i B B
58k » FELLBIERT 5 RAD RIS LIS R
IRIA]D o (R » A 26 2 22 22 5 S ) ¥R (L f o L A0 52
i ATLUHIZRIEM] RAD » #LE L FIB/PSW FHB -
{HREH —Hi RAD gk HEHENEHE R E IR - A IERT
A A AR BR A AL A o 2 B ) B (6 A A B
i W HZMEHETE N ER A R B 288

B > [RIREAHE FEIR: > REEER o 281 > BE HHlE
B ESEE ST (upper motor neuron) A JJANE Z 8
Al BB ARE TR A 2 B LB ERZ R R -
JHHE MUP ZIJER —8PUAH - KIRPUMHE TR R
ZHHI (polyphasic MUP) » 2271 (] 8 —{Ial e B Y
WLABHEEE (L (muscle fiber potentials) fIIFY%E S (sum-
mation) N4 > AIEEA AT MAS SO A s sg > R
IERALATAE 10-20% HI%HE » KA GEE &L
MR AR M2 E RAD 2 5 o (HIEEMHE (denerva-
tion) FYIEUL T » 2 FHIKHIET B R R B &
B W RAD BYLER R A8 % H &k #
(long duration) ZZ tHI » JE2ZRAHHEE AL (rein-
nervation) HJEISR » [F]IF FIB/PSW HY & UMk »
PRULAERT LAHERT RAD A B BAREITIEE Y < 32
B 1 18 HA 20 R U8 22 8T A RS A i 2 ([ =) » ¢
WIRERE ~ BAHIRD ~ RIS - £ 6 AR -
% M R BRI (giant MUP) » HIRIE & i@
TmV © [/ ERZ R Z B > 5 RAD HYIRHH
ELOERPEZA > B8N RAD Z2Z2EFFEE
%o
RAD Hy | FE I 52 i BEZ R A2 g - e85
RAD HE R EFEH (B =) » FIB/PSW TE2HRE —
—ERBHIR BRI E R #mE =\ H > AR
S L BCER SR » FIB/PSW YWD - S5 7
&l H 12 RS B S d 2 58 4 FIB/PSW HIVH R AN
I BRIENA R4 - SRR (KR
i) 25 U R > R HIES FEAE 73 KL (collateral sprout-
ing) » IS0 R A MRS SRR IILARASE ([ —) > S
BRIGHS IR RS — ~ = H » AR ZWEm
g /N U A Bl i K& 2 1% KT AR AR
Z BERE H R > RS (SRR R R R o WLE
BAIR AT — B 2 MR BIN R ~ IR0E 1
rm o~ WO S R BRI % AR ER
BT B D (HE AR 2% > /%
38 L6 R WY 25 A 1B 5 T 8 1 L R P A
Ut SHGALEELE 2 7T DUSE RAD BOR1EIRD » 4l
W2 A G EERY  BEHSFHESUELRIE
R BT AF 3% A AE AR P S BC Y AL BT 18 R
FIB/PSW » 1% 54 2 tHIK s B » i85 RAD 2
BRI A #E AR I e AR W (8 H o A » 40
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8000pV
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post-denervation
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post-denervation

O
@ 7000""

I 2000pV

10ms

T

B_. WiSRREeESHENSEN (MUP) EEREEE - &
B LA AL EENEENT (A) F1 (B) FRERBEFHHCIR G EAYR
B EAESENENNIRR - E (A) EHEEESR
£ RiHFE (denervation) B » FHA (—EBMX) PTECERE!
HEH (B) ZMUP » WIFIEEZMUP » (H2FE38%K
(A) EENEEMIRI MM (B) FEEN B
(reinnervation) MfE (B) FEEHEMAIMUPELEIL - 7]
HAZ MBI A R R R (U AR BA R BB T B R R 1E
M 1 E2FRHREZIEEME - FlEHEREEN
& - LREENNIEEREREEY - ALEMUPHY
IRIBIRIE -

TR E KRR MIZHE FIB/PSW B 5 % fHK » 8
31 RAD 218V FEIE - SR1ME FIB/PSW Bl
R [RTIRE 3 > 0 H 2 A S A i AL A R A 55
LB » 2~ RAD SR A H R L
W B0 BOR A FTRR L #E 4 o AN - RAD &
BIER » SESmLATE e &= imLATER » a1 FSEimAL
WA FIB/PSW > MiEiwALAH FIB/PSW ~ %
PR B BRI FFEIRE > 2278 RAD SR H CEE P
T HPRSCECHYE AL A 2 58 A B SR {HE
IalLAIEBE S > WIEFTE FIB/PSW # R~k TE
{EEALBUEB) M EAFFSILR (active denervation) ©
FHARAILE B MR Z 2T RAD By 7715 - {B1))
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EMG Findings of the Natural Course
of Radiculopathy

Long Duration
PSW/FIB  Polyphasic MUPs

= |

Giant MUPs

Frequency of
Occurrence

B= MWERFREENBEAIEEEIR (PSW: positive
sharp wave -+ FIB: fibrillation potential - W: week » M:
month » Y: year) °

H2 BRG] o E e TFomd - S ALE R 25 H e
J HEE B (S E R 58 2% (motor axon-loss) » ¥ 2 iEH)
TSR 2 8888 (demyelination) Jp3 k1 B R A AR IP
fb o AL R HAR H IR o HEB) SR A E S 2E
7 i A B 8 18 8 FH 28 (conduction slowing or
block) » B ER AREHB)AE IR A #EE 19 13 5 > {HAL
[ A g U HH B ) B ) o B RAR D
BURTERTEILET » DR LLE 728 RAD Z K45 - H
X > ZE RAD Wy E5E3 » FIB/PSW EiLis B kAR
HHE PR K 20 SERN R R INF TR A B - 1R 50 L A
WILER g — WL FMEI 2] > SRR K5 (N —H)
BORKGE (RIS H )t it 5 BB 2 - @
FIB/PSW {EMRTRES — ~ =3 » HHI b 2 3 U O L7
Gl B > Fos A & HWr g hn - (B KR AE 3R %
T~ = H o RS A B LA ok 2 P SCBC LR -
FIB/PSWHY LAY » HARIE T b 22 3 b A A
IREAR » SR AR A - S5 RAD 1E 1%
JSEH A I FIB/PSW » (MRS RAD (E18H
18 » LH I =IHINLA > ATRE SR B R iR —F e —
42> FIB/PSW AHK - Ktk » KRB ML E
el h 2 o BN B AR E AR BARE - th el gE & ka
AR > TG AR EREEEAS R - F3E > ILE
I {55 B8 S FELERT DI RE » 28 A0k B G 07 A B A A
W (intraspinal) A]& » FRSAR Sl s HI AL 8801 - Py
DI sl 5 5 DL "B HEE AL BV RAD » {B{H
N EE bR & E i AR B R 8 - B AN R
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HEEEHEB TN EE  BORE 25K AT
FIAHAS S A A s IR - 45 P ERERERY E (07 - BlA R
RAD S HEENERAE E AR - BUrTEHEH RAD
RNVERE S > FRIEEGIKEIRE RAD AFFAHIH
HHEWE AR AL AR iR o Bk o DLERI{ERE BRI
ERY R - IRESR AR - &8 AR B E LR
AR - BIATHES A2 M (HIVD) B &R 8 28 Bl
RAD BAREY) - (HEAREEEZH RAD AKHEET HIVD
BERAL - KI[E—E HIVD ] LRI 6 75 R [E]
T R A [] R A AR o

Al EERE M EIEE
(EMG and neuroimaging studies) ZLLER
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