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Motor Evoked Potentials in Transverse Myelitis
Joo-Yong Kim, M.D., Kwang-Woo Lee, M.D.

Depariment of Neurology, College of Medicine, Seoul National University

Background : Motor evoked potentials (MEPs) by transcranial magnetic stimulation have been proved to be useful
for evaluation of central motor pathway. Although there have been many reports on MEPs in various neurological dis-
orders, MEPs in transverse myelitis have rarely been studied. To know the diagnostic value of MEPs in transverse
myelitis, we analyzed MEP findings in patients with transverse myelitis and compared them with the findings of
somatosensory evoked potentials (SEPs) and made correlations with clinical features. Methods : Thirtcen patients with
transverse myelitis affecting thoracic spinal cord were studied. MEPs were recorded from abductor hallucis and SEPs
were performed with posterior tibial nerve stimulation. Results : Abnormal MEPs were found in 8 of 13 patients
(61.5%); unobtainable or poor MEP in 5 patients (38.5%), prolonged central motor conduction time (CMCT) in 1
patient (7.7%), poor MEP and prolonged CMCT in 1 patient (7.7%), and increased inerside CMCT difference in |
patient (7.7%). Abnormal SEPs were found in 10 of 13 patients (76.9%), which showed higher diagnostic sensitivity
than MEP. MEP abnormalities were not always correlated with the clinical severity of the pyramidal tract involvement.
Conclusion : MEPs may provide an objective method fo assess functional integrity of motor pathway in transverse
myelitis, as SEPs are useful in the assessment of sensory pathway along the posterior column of the spinal cord.
¥ Kor Neurol 16(3):353 ~ 359, 1998
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£ A, 34 EE ol Al FER ol 4
A TR A g 5 2 Y R AR FR
A9l Y44F (transverse myelopathy)ell e}
2 EA, Foolt HA A st e iy e
2 g A7k ohim A, T4 ZA3E, E3 A%,
Hler) B12 A9%, H$3EF (syringomyelia), TF
ARA) WS St 2| ApEFE Do F Qe /18
dAA A7A Aol oA k> H84 (diopathic)
YA A BAERA A, FRTE) e PEsl
Zleh SR B2AFAR] e P A O
74 sigich, AR A3 PAR By YA A
A%, el 9 AR A Fol Agsigen, ABAE
ARG A, 77 0 AATRLANIA ol Al
Holek, EE AN TR A7) E Ll
o, 139 F 122004 F5- Age] gule] M= ich,

A Al Y AEE Bohei7) S8 grade 07
grade 3747 QAL E EHFen, grade 02 214
o ot A5 Bgel S (spasticity) ol
ge %% grade 1+5 Medical Research Council
(MRC) scale'®3 [VollA] VAole] Tog ARkt
7} 4slo} 913 Babinski A%, 79 (clonug) ¥ 9
o] W AY grade 2= MRC oA VA<l
FHoRA ARAWAT) o PSR P A5 W A
Q) il FRE 3, grade 3k MRC grade 1l
n|Rke} A sAFIek] g A2 TR A7AIY
FF (posterior column)e} AW A=F W7k 1

4] grade 0% grade 3+71A EHslgich grade 0
2 A% 9 Aol Y B grade 1+ AT L
$1X2H2e) Aol gk B Az 70%014 fAEE
7%, grade 2+ 30%ol4 70%v]%, grade 3+
302417) A2 P2} (Table 1),

RE Wl HFAAA (median nerve)$h FR3F
41737 (posterior tibial nerve)®] MEPSt SEP ZA-&
Asgetteh. MEP 24X A71A3E Cadwell MES-10
7INE Agiglen, 37 9.0 YUY FAA Ho)
AR AEE 2.0 Teslafdch MEPS] 7152 Cadwell
Excel THEAE Agafgich GAelAE dAdE
(abductor pollicis brevishell #3284 (belly-ten-
don method) &2 FAFE FAsk FHY Al 5-6
A% B9l 9 28 (elbow joint) WA AIRFTE
Aegeigiel, sAdlE 2ASAZ (abductor hallu-
cigol 7ASAFE Pl TR A 3-4 8% 99
% &t (popliteal fossa)olld A7ATE Alaisich,
AT A A 2] 60%5E AFsie] A WeE
XE F g WA AF A=E FHges, 399 2
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AF WEE v 329 13§ A S gtk W
£ g2 A Ev o R A, heel 33
(facilitation) & 4o % g & 3 4wt obd 2
gk gejell A ZAE AlgRigich vk AA L AR
4 (reproducibility) & A% sFyolld 74 @ A%
47} (onset latency) 3 2|the] peak-to-peak ZF-Z
ZRste] Adeigle. M-k 2 Fte) 332 24
ABAERAE Agsiglet. F34 88 AE CML;
central motor latency) E& F34 $EHEAZ
(CMCT; central motor conduction time)& F 742
e s Altelged, CML-Me 5594 A4l &
EAOIA A5 AFA AEAE W o Heel,

Table 1. Clinical, MRI, posterior tibial SEP & MEP findings in 13 patients with thoracic transverse myelitis

Case(sex/age) MRI PTL PCI MEP SEP
1. M/66 TIT9 + - poor MEP(R), inc CMCT(both) poor pot & inc PL{R), np(L)
2.M/38 T5-T7 +R>L 0 nl (both) nI(R), poor pot(L)
351 T6TS -+ + o MEP (both) poor pot & inc IPL {both)
4. M/34 Ni + + ol (both) nl both)

554 TI0 + e nl (both) np(R), poor por(L)
6.M/33 TIT3 + e 1o MEP(R), poor MEP(L) inc IPL(R), ni(L)
7.F40 319 LR + fio MEP (bath) np (both)

8.Fi36 T 7 0 + nl (both) ul (both)

9.M/32 T3T4 LR +LsR #I(R), inc CMCT(L) nl(R), poor pot & inc IPL(L)
10.M/20 T3TIO ok - 0 MEP (both) np (both)

11 M43 T2T9 4RSL HHRSL ol (both) ol (both)
12.M/49 TATS 0 + inc interside CMCT difference (R) poor pot(R), ine IPL(both)
13, /40 T5-T8 + + ‘poor MEP (both) poor pot & inc IPL(R), nl(L)

PTI: pyramidal tract involvement (0 ~ +++), PCI: posterior column involvement (0 ~ ++-+)
IPL: interpek (TN1-P1) latency, pot: potential, np: no cortical potential
CMCT: central moter conduction time, R: right, L: left,inc: increased, nl: normal
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FAAolg:, CML-Fol BF o B4 @A 24
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CML-Fel #$39 A4 AAE 22 2.8msec &
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138l9] A BRI 4= AFAAA MEPE A &
ZAg Byl W5 A 2AGATNA A5 FAFH
734 MEP4 132 5 50 (38,5%)oll4i= B4 MEP &
A% Bglow, guleld w144 MEP 47e] @il
61.5%2) 193 RS 8gic (Table 1, 2), VA4
MEPS] et vl 514 A=A A5 B4l A o]
FolAA g7 (s Sigo] A9 WA ke AF
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e A9t 18l (7.7%), JFA s OMCTE]
Aol FA B2 A7t 19l (7.7%), CMCTS] 3%
2k} A7t ot gls A7} 1al (7.723) givk WY
MEP o] 9%l 8ol F sH9Fol L% o 2ol
WAL B 66, A YAk o) Aol Mg
ol 285l CMCTS) 9% == CMCTS] 3% Xol7}
Eoluh AR 3ele] A CML-M# CML-F3 ol ¢
CMCTe] 7Eez fRsIE 25 vAy 428 2y
ok Rkl el FAIZ A kel ©hE MEP 41
& 29 grade 2+ Y 3+0.% LR 28] BRI Fe)
MEP7} 44512 gikew, grade 143 253 9l Fol
A MEP7F 349 347t 42, W849 2497} e 2
=gl AA FA FAE o] Qizde] HAEA
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247 1e Bl Yo AR Aue) st
275e] Zelg HPW 429 A, 39 Gl 2,7, 1)
oM MEP &7 2h927t Fale] 257 gghon),
12 G2l 9ol A A AR AT Ft YA
3ol CMCT7H 3%l ezl Sa=giet (Fig. 1),

SEPS] 7% A7 SEP: 13# Sy A4 &
A% Bgch. $4F47 SEP A% 13 F 34
(23.199) 941 44 SEP £7& Bgled, 10d4E
Hg% SEP &7o] @a=lel 76,9%9) AGA UEE
sglek (Table 1, 2), WA% SEP &Aoo o o]
AellA AFE 4ol olFelAA gAY o] EF
® 2%7} 470 (30.8%), P1 Aias] 3 TNI-P1 o
AEZ7 AR A0t 1el (172920, A84 ¥
@3} A457) el FAlOl WAW 57k 54 (38.5%)
sich, w4 SEP 4ol 34 1000 F #9504 =
ool o] WA At 6wl A% A o]
A azdel AR el ik A% VHAAT ol
&) s 4¥e] B, SleldE dgHes AT
o AL 24 RG] F9 Holrt FelshA gk,
121 =l 9ol SEPY oldol gl Folld A% 9
NP7 aAo] v Aol BT (Fig. 1. BA
o] A% @ AXAA 249 FEo) HE SEP 24 4
HER, 70%°14 F7EAel AR 2eleldE 5
SEPS] ol4 &de] #AHG e, 30~70%2) Azhad
& VYR 32 F 289} 30%0109] A Hyld
7¢l F 5ol w4 SEP 4ol BEEYE, SEP A
A A gl YUR 1AL WA SEP &7
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Figare 1-A. MEP responses recorded in abductor hallucis (A.H.) in @ 32-year-old man with @ 3-month history of thoracic iransverse
myelits (case 9, Table 1). He had mild paraparesis, sensory deficit below T8 level, and sphincter changes. The symptoms and signs
of pyramidal tract and posterior column involvement were more prominen on the left side. Note that CML-M (23.9msec; 45.9-22.0)
and CML-F (19.8msec; 45.9-(4.3+48.6-1)/2) were prolonged on the left side. B. Posterior iibial SEP findings in the same patient.
O the left side, the amplitudes of cortical potentials were markedly reduced and the absolute P1 latency (40.5msec) and TNI-P1
interpeak latency (19.6msec; #0.5-20.9) were prolonged.

Table 2. MEP & SEP findings in 13 patients with thoracic transverse myelitis

MEP & SEP findings 00 of pts (1=13) 0 of limbs (n=26)
Normal MEP 53 (38.5%) 12/26 (46.2%)
Abnormal MEP 813 (61.5%) 14026 (53.8%)
Absent or poor MEP 5/13 (38.5%) 10/26 (38.5%)
Prolonged CMCT 113 ( 7.7%) 2126 ( 7.7%)
Poor MEP & prolonged CMCT 113 7.7%) 1726 3.8%)
Increased Rt-Lt CMCT difference W13 ( 7.7%) 126 3.8%)
Normal SEP 313 (23.1%) 1026 (38.5%)
Abnormal SEP 10/13 (76.9%) 16/26 (61.5%)
Absent or poor cortical potential 4013 (30.8%) 8126 (30.8%)
Increased P1, TNI-PL latency 113 7.7%) 2026 ( 7.7%)
Both 5113 (38.5%) 626 (23.1%)

CMCT: central motor conduction time, no: number, pis: patients
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Table 3. Comparison of MEP & SEP in 13 patients

10.0f pis (h=13)
Normal MEP & normal SEP 3(23.1%)
Abnormal MEP & abnormal SEP 8(61.5%)
Normal MEP & abnormal SEP 2(154%)
Abnormal MEP & normial SEP 0(0%)

2

A Al Aol QoA 7159 Fue] AgE 9
A BAA F2 SEP7H A8Sle] $ivh* SEPE: AR
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€ AT F4 WY AS B 1200 F el FR
A o2kl 9ol mFelld] AFAA SEPE BAolRT,
°lE % ulE474 (peroneal nerve) SEPE A 6all
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Al Deeb 4 34 94 Al #4312 F 1990
(61%) 914 BFN = $73347 SEPS o)F &Ae]
FA=Yc}s Bsiick. SEPY ol &AL Q4How
A AR Aot g W Yo bl deht
A S, chiby 23 RellAe] SEP £7e] oig &
- il sl SEPYS ol AxI} WA} 9 &
& i ke A ohve, $9 #A SEP 4
AR YFH e gAY Aol Wi} golx
SEP s} MishE N 4 Qrke ML gl 77 w
e R Fad gzt 49 o 9
371 gl $¥2 ¥ (pyramidal tract sign)7h S
7% SEPS) o4t A7ie] ti% Wiislhe FRE ok ®

2 dvold F3E474 SEPE 13# F 109
(76,9204 o4 £7& Kol 71E2] ATE> 5 IR
ARIEE Bgiek #Ae A B AL a4 A%
SEP &e] 43 2AE HE, 70%014 o] sl
2wl dE 5 SEPY ol 4zle] #asglon,
30~70%9) A7teA2 Bgld 39 F 220 30%°1W9]
A E 299 72l F 5ellolld w34 SEP 7o) %
Zelglord, SEP zA 34| zdAel gl 1%
ulgd SEP 4ol Bslel, WA AAAAS A}
SEP2] ol a7el Axst WAl AT g AE
& = 9iivk (Table 1),

R sl WAl MEP 2ol cief A @ik
A EhRwE A9 g AReleh A5 e Josle
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#4 #58%F (cervical spondylotic myelopathy)}
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A% CMCT 9% ¥ AFe] 4, A4 5%
MEPel CMCTS} @3 %= MEP 334o] o] oA
e AT Hole 497 Bgkrh. MEP o4 249 &
FE Babinski A%, A% AR 9 AR
%7t 53 4% BAE Bglew, Eisendt ShtybePel 2
ZelAEe MEP7} SEPETH £ dHIEE 2gieu,
Jones F°9] BaelldE MEPS} SEP7} vl olHlEg
ueblieh, o thEg 8ol Ae] MEP ATelAE ¥
e el B Qigelt FH SolgkA ek, A S
Ol jZholit o] F o] F919] Wle] MEPS] ol4-&
derlE ol ZlejRoseta Az

£ dFeld FHENRA MEPE 13% F 8¢
61.5%)914 ol 27 2ych A4 HFgoldel
MEP ol49] Aozt Ax4Es} wE FAZE 5¢
AS AR selAe] Aol Ss CMCT ol
MEPS] 94 AollZl 85 Zes Az, MEPY)
S T i) AR A, oA 5§ AN
7155 MEPA] B4 dlZFAAE 1 AFe] AR olg
=) vehta, MEP A% ol M-st A%} vls 2 a9
7b ot AN, & ATFelAE ulgde T1EeE AdsA
egkeh R T £ 32 (facilitation) Aol <
3 MEPS] H471¢h A1%o] T Kol HolA Huz, B
QTFAE 2 ol el ZE MEP ZAHE AlHigl
Tk CMCTS} 7elell glolA adTalol et $E94 A
Ao} FEAA] A AT A9} FEA1E @ CML-ME
HeA1% shi, CML-Mel ¥39 $%AZ4E (motor
roots) 9} Aol AY R4E Al el B A2A
E (anterior horn cel)7hAle] A% AptE AWY
CML-FE A= shewl, ™ & Q74 Aded
CML-M#} CML-FE 2% Z4sigod, 5 714 § olx
Ag CMCTE AFez ggs A= viisbAs 23s
sk, #2¢] 94HA FAE Y Flesk MEP 479
A% BAE ¥R, grade 2olgoE FFH 2ellde
S5 MEPS] ool #sigiont, A @Al A A
o 94 ZA7F BEAA A 200 F 1elelAE ulH Y
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=4 WASAE gk

$7FA7 SEPS} Ast 134 7 3e (23, 1%
% SEP &4 Hglow, 10ell4 uA4 SEP
0] BEe] 76,9%9 A EE Bk
a4 MEP £71& HQ) 89] #ahe SEPIAE
WF ol Aol Ao, MEPE Aol
v} SEP7} alg 4l 2971 24 asIgick
4 A dAe] A 7 P47 Pl glei
SRy $EEd FAze 1 JES Avder F
A F e EFEA MEP/L 1 d8E ¢ 5 UE
Acs 7=, 4 FAEe) A5d B
S SEPY o] 4% Hadon 449 5 e
Aoz Agdeh

»

®

REFERENCES

1. Dawson DM, Potts F. Acute nontraumatic myelopathies.
In: Woolsey RM and Young RR, eds. Newrologic Clinics.
Disorders of the Spinal Cord. Philadelphia: WB Saunders
company, 1991;551-603.

IS

N

©

=

=

Al Deeb SM, Yaqub BA, Bruyn GW, Biary NM. Acute
transverse myelitis: a localized form of postinfectious
encephalomyelitis, Brain 1997;120:1115-1122,

Berman M, Feldman S, Alter M, Zilber N, Kahana E.
Acute transverse myeliis: Incidence and etiologic consid-
exations. Neurology 1981:31:966-971

Jeffery DR, Mandler RN, Davis LE. Transverse myelits
Retrospective analysis of 33 cases, with differentiation of
cases associated with multiple scerosis and parainfectious
events. Arch Neurol 1993:50:532-
Ropper AH, Miett T, Chiappa KH. Absence of evoked
potential abnormalities in acute transverse myelopathy
Newrology 1982;32:80-82.

Barker AT, Jalinous R, Freeston IL. Non-invasive mag-

netic stimulation of human motor cortex. Lancet 1985;2:
1106-1107.

Eisen A, Shtybel W, Murphy K, Hoireh M. Cortical mag-
netic stimulation in amyotrophic fatersl sclerosis. Muscle
Nerve 1990;13:146-151.

Hess CW, Mills KR, Murray NMF, Schriefer TN.
Magnetic brain stimulation: central motor conduction
studies in multiple sclerosis. Ann Newrol 1987,22:744-
752.

Eisen A, Shtybel W. Clinical experience with transcranial
magnetic stimulation. Muscle Nerve 1990;13:995-1011
Jones SM, Sireletz L), Raab VE, Knobler RL, Lublin FD.
Lower extremity motor evoked potentials in multiple scle-
rosis. Arch Neurol 1991:48:944-948

Mayr N, Baumgartner C, Zeitlhofer J, Deecke L. The sen-
sitivity of transcranial corfical magnetic stimulation in
detecting pyramidal tract Jesions in clinically definite mul-
tiple sclerosis. Neurology 1991:41:566-569.

Pelosi L, Lanzillo B, Perretti A, Santoro L, Blumbardt L,
Caruso G. Motor and somatosensory evaked potentials in
hereditary spastic paraplegia. J Newrol Neurosurg Psychi-
ary 1991;54:1099-1102

Jaskolski DI, Jarratt JA, Jakubowski J. Clinical evaluation
of magnefic stimalation in cervical spondylosis. Br /
Neurosurgery 1989;3:541-545,

Maertens de Noordhout A. Remacle JM, Pepin JL, Born
D, Delwaide PJ. Magnetic stimulation of the motor cor-
tex in cervical spondylosis. Neurafogy 1991:41:75-80.
Aids to the examination of the peripheral nervous system.
Medical Research Council memorandum No. 45. London:
Her Majesty’s Stationary Office, 1976.

. Kimura J. F-wave velocity in the central segment of the

median and ulnar nerves: a study in normal subjects and
patients with Charcot-Marie-Tooth discase. Nearology
1974:24:539-546.

Brition TC, Meyer BU, Herdmann J, Benecke R. Clinical
use of the magnetic stimulator in the investigation of
peripheral conduction time. Muscle Nerve 1990;13:396-
406.

Dvorak 1, Herdmann J, Theiler R, Grob D. Magaetic stim-

J Kor Neurol Ass / Volume 16 / June, 1998



ulation of moter cortex and motor roots for painless evalu-
ation of central and proximal peripheral motor pathways.
Normal velues and clinical application in disorders of the
lumbar spine. Spine 1991;16:955-961

Lee KW, Lee NS. Posterior tibial somatosensory evoked
potentials (PTSEPs) in thoracic myelopathy. J Korean
Newrol Assoc 1992:10:72-T8,

Marthews WB, Small DG. Serial recording of visual and
somatosensory evoked potentials in multiple sclerosis. J/

8

J Kor Neurol Ass / Volume 16 / June, 1998

=

B

el HegolMe] SEFUT AT

Newurol Sci 1979:49:11-21.

Likosky W, Elmore RS. Exacerbation detection in multi-
ple sclerosis by clinical and evoked potential techniques: 2
preliminary report. In: Courjon J, Mauguiere F, Revol M.
eds. Clinical Applications of Evoked Potentials in
Newurology. New York: Raven Press, 1982;535-540.
Aminoff M. The clinical role of somatosensory evoked
potential studies: a eritical appeaisal. Musce Nerve 1984;
7345354,

359



