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— Abstract —

Magnetic motor evoked potential in
non-insulin dependent diabetic patients

Yong Tae Kwak, M.D., Joon Sik Moon, M.D.,
1 Nam Sunwoo, M.D., Ki Whan Kim, M.D.

Department of Neurology, Severance Hospital, Yonsei University

Diabetes mellitus is the most common cause of the peripheral neuropathy and an
important risk factor of the cerebrovascular disease. There are also several case
reports of the diabetic myelopathy, and it has been known that the incidence of cord
involvement is not rare on autopsy and somatosensory evoked potential studies.

To determine the functional derangement of central descending motor pathway in
diabetes, 59 cases of diabetes were studied with the magnetic motor evoked poten-
tial (MMEP) study. The diabetic patients were divided into two groups according to
the nerve conduction study(23 with normal and 36 with abnormal nerve conduction
studies) and compared with the results of 31 normal control cases.

The results are as follows.

1. At each stimulated point, there are statistically significant differences in laten-
cies of MMEPs between normal control and diabetic groups.

2. Compared to the control group, the peripheral conduction time is also signifi-
cantly prolonged in diabetic patients

3. However, there is no difference in the calculated central motor conduction time
among three groups.

In conclusion, this result means that prolonged latencies of MMEPs in diabetes may
be due to peripheral neuropathy rather than dysfunction of central motor pathway.
Therefore the clinical significance of MMEP has to be decided segmentally rather
than by simple determination of the vertex latency.
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AR el ALHA @57l WEd Ao
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29 Badz ANAFHD & AYYS
(abductor pollicis brevis muscle)old FE2¢
& 7158 A7|FERLAS (magnetic motor
evoked potential, ©138 MMEPet #) HAMiS
AEsRen) 2F ofdAel gdiel 1 947 7t
A7b QA cHHesss, 1986; Hugons, 1987;
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= Bdn) 3 BE(1989)0 T 5P HEFT $
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ATadE 19924 59%E 19939 39714 10
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FToE ek Aed MgE Iy A
71&2 National Diabetes Data Group(1979)¢|
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2 A ey

SAEPA7)E Cadwell ExcelzA fzisle]
A& oI/ (Parameter) & sweep speed 5-
10msec/div, filters 10Hz-10kHz2 248920
FHS FRALS) 2710 v @Ak /LA
f19) 7188 Eoie Ae IA9P2 (abductor
pollicis brevis muscle), Tl AA g2
(abductor hallucis muscle) 14 -2 (belly-
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Fig. 1. Stimulated site in magnetic motor evoked potential
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Table 1, General parameters of observed cases

4 3

1 B chyRel YuH Sy

2tze] AWl £ sl thgel Table
14 BE wis} 2ol Aot E9A F& AT
Al FeAR Aok GAT AY F¥E AT M)
Fel@ Ael7k et B Aol FH71 9FE
Fohe B4 ¥4 BA7L € 5 Ao g2 3
4 dzzdA 2t 3716 vlAe 4R, A%, A
%, A4 §9 29% vAd dFaAger ¥
Agigled 2 A% FE71} old JrkA A
H4e ol Y& BE e AMoAR ¥ A
ol AFE el Fol7k ARW AFA AT D

control (n-31) - D Fratio F-ratio
normal NCS(=23) _abnormal NCS(n-36)
Male/female 1219 13/10 /2
age(years) 48.1+16.6 54.849.4 61.2+9.4 12
‘height (ca) 1618+ 7.0 162.4+7.0 160.1+8.6 0.9
weight(ke) 60.0+126 6L46.0 56.3+8.0 247
duration of DM (years) 47544 128+7.4

Statistical analysis ; ANOVA test, multiple range test of Scheffe

DM ; diabetes mellitus,

*1p<0.05 w0 :p<0.01

NCS ; nerve conduction studies
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& 29 24 e e 4AsIacH(Table 2,
Table 3). Webd ¥ AFAAE AR g
A7k Bl e e HEaE 2eis
A gsiet.

2. X9l &2 (@bductor pollicis bre-
vis muscle) 2| MVEP Z=7|

2804 AW MMEPY 2¥7]: AR3L
o Azlsk @Ak oA A $91el whek Aol sh
S9c =R AF 74 PABze qEun ge
WM BAELE Rl Bl AL U
S (Table 4) Erb #9618 A% e 34218
Aahae AAREBAA o] e FE
ol BAEsel P un FALACR g9 3
€ Waslel AdE B Table 5. 28t
CMCTax 4Z=e 3% MMEPS 33%
MMEPe] 2¥7] Aol dizEs M@ ol

Aol 7} glicHTable 5).

3. XF9lY Y2 K (ebductor hallucis m-

uscle) 2] MMEP &57]

2% MMEPs} vR7b2 297329 Al
weh AT RelN A7 eAn AdRzes
BEHFE o] FARACR {@ A7} AT
(Table 6). %@ $PPASF A& F¥71F A9
&3 AZAEFAAA ool P FuEEel B
49 FaHE B0 SARHCE dogs )
< AdE HgrhTable 7). 224 CMCTE BZ
2, AZAEFA 339 ST, ARBEDA
A olge] g BATY A2 AREE AL
A%l 2AAD FAFH fA4e A
(Table 7).

Table 2. Influence of age, height, weight, and sex on the MMEP latency of APB by multiple regression

analysis
Site Parameters B SE®) t-value R
axilla age -0.0013 0.0158 8800 0.0411
height. -0.0031 0.515 -0.6100
weight 0.0137 0.0199 0.6390
sex 0.2167 0.5871 03710
Erb’s pomnt age 0.3514 0.3480 1.9640 07643
height -0.2209 0.1778 -0.9560
weight. 0.4762 0.1995 2.3980°
sex 0.1033 0.1022 0.5440
cervical age 0.031 0.0129 243807 0.3475
height. 0.3559 0.2438 1.3060
weight, 0.0637 0.0170 3.7470"
sex -0.0893 0.0912 -0.4760
cortical age 0.0638 0.0237 11901 0.0092
height 0.1365 0.0773 1.7640
weight 0.0164 0.0297 0.5540
1.1369 0.8811 0.3561
TMCT ge 0.0155 0.0197 0.7880 0.0885
height 0.0291 0.6435 0.4530
weiht -0.0247 0.2472 -0.9990
sex 0.2124 0.7328 0.2900

APB; abductor policis brevis muscle
central motor conduction time
arm; CMCT = cortical latency - cervical latency
B regression coefficient
SE; standard error
R*; determinant. coefficient
wip<0.0L i p<0.05
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Table 3. Influence of age, height, weight, and sex on the MMEP latency of AH by multiple regression

analysis
Site Parameters B SE B T R square
popl age 0.3329 0.3207 18030 0.1723
height 0.0835 0.0641 0.3340
weight 0.0494 0.0200 2.4140"
sex 0.1127 0.1109 0.5800
Tumbar 0.087L 0.0934 0.4880 0.3027
height 0.2982 0.2494 1.3380
weight 0.0814 0.0233 3.4870°
sex. 0.1033 0.1022 0.5440
Cortical ago 0.0685 0.0608 0.29% 03738
height 0.3858 0.1001 L 5480
weight 0.1188 0.0466 2.9950"
sex 0.1033 0.1022 0.5440
CMCT age 0.0718] 0.0997 0.7200 0.0833
height 0.4017 0.3251 1.2360
weiht 0.0136 0.1249 0.1090
sex 5.6452 3.7010 1.5250

AH; abductor hallucis muscle
central motor conduction time

legi CMCT = cortical latency - lumbar latency

B; regression cosfficient
SE: standard error

R*; determinant coefficient
w1 p<0.01 *: p<0.05

Table 4, Latency’ of MMEP in APB muscle
according to the stimulated site between
normal control group and DM

Table 5, Latency’ of MMEP in APB according to
the stimulated site among 3 groups
Site Control

—_DM_____ Fratio
normal NCS abnormal NCS

Control DM
8.0+0.8  9.5+18 P<0.01 9.0£18 100412 22.99"
Erb'spoint 11.2+1.6  13.0£1.8  p<0.01 12518 13514 16.88"
12.6+1.3  14.8£14  p<0.01 X 14012 15317 20.96™
21.9+1.6 235824  p<0.01 ool L9%L6 26+L0 4223 1123
9.2+1.1  88+L7 p>0.05 CMCT 9.0£11  8.6x15 9118 0.9
ai Unit of latency is millisecond and values are  a; Unit of latency is millisecond and values are
mean latency +SD ‘mean+SD

Statistical analysis; independent t-test
APB; abductor pollicis brevis muscle
DM; diabete mellitus

CMCT; central motor conduction time

FEAARA . ARA @ F2E AP AT
& AEZ29 3T 52 FAPIA Yehte
ANE B3] WA ALZ2E A A
gAY, 2] Jazaeg st g9
EFHREZ F S vslelA e olF 29
ZAHeREE Uk ARRNAE el 27135

Statistical analysisi ANOVA test, multiple range
test of Scheffe

APB; abductor pollicis brevis muscle

DM; diabete mellitus

NCS; nerve conduction studies

CMCT; central mo(m wnducuon time
ip<0.05 e

o 2B Sl FRAPANA fEsE 2
A2 FNE SO A A BT 5
glon & AL HEEA% 4 Hsomatosen-
sory evoked potential, SSEP)2ha #eh, a2t
SALFARI2E AT H97h A 44 59 7
FAAA2A SR, 27, %5 AYe] & 23
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Table 6. Latency’ of MMEP in AH according to
the stimulated site between normal con-
trol group and DM

Site Control DM

AN FEGel FFURAE AT F At
ANAFE FAgos AR F2A 7153
Al 92 kindling@de] HAAANN ooz
1969) FEAFAA

7He 8 (Goddard$,
popl. 11.4£15 14.243.1 P<0.01
Tumbar 21.6+1.9 24, 5 p<0.01
cortical 37.6+3.4 44. p<0.01
CMCT 17.6+2.7 19. 0 p>0.05

i Unit of latency is millisecond and values are
mean+SD

Statistical analysis; independent t-test

AH; abductor hallucis muscle

DM; diabete mellitus

popl; popliteal fossa

CMCT'; central motor conduction time

Table 7. Latency' of MMEP in Al according to
the stimulated site amorg 3 groups

Site Contral DM Fratio
normal NCS abnormal NCS

popl.  1L4¥L5  134%15 14331

lumbar 2L6+L9 12515  25.8+3.1

cortical  37.643,4  42.9+35  45.0%3.7

CMCT  17.642.7 18740  19.4%3.3

ai Unit of latency is millisecond and values are
mean.

Statistical analysisi ANOVA test, multiple range
test. of Scheffe

AH; abductor hallucis muscle

DM; diabete mellitus

NCS; nerve conduction studies

CMCT; central motor conduction time

*1p<0.05 i p<0.01

o Aol A7) dEel A whde] gelshA
ke 417} 2ok 1980 Merton 3 Morton
£ &AL A G0V) S ATIFEE % 59
ol 74 o5 S 23 celeld $EREAANT
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ol A8 T €8 VI AYY UEd 9
e 27 $89Ae FeQ cldl wad A2
o =919 A1FE o8P FRARAL AFL A
SR P 277t viad d4n $F A
o gicks 23 & 7R sich. Adez A 29
e 43 AFVE sEY AL AUET A
o] 45 A& Ay A71FE Pk
BE o] Al A f=d Wi Al 9%
& A A FPo] AR FPaA7] Gl

Counter5(199) & E7l<]4 dapgoe 3H &
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AR F doke AEE JAY waH A
Aoz guid o B AFNE BF 9
4 90%F 13T A FEL ARG
59 FAgen} EFe v2HA gt A
e Agel] 9 FEAF (eddy current) & °1 %
B A7 AF e bede edans 2w
A fAT A4 Gl ol gs7] AR e
1985 Barkergol $8%4] 10m A7) g2
< olg3te] FLPA P2 (abductor pollicis
brevis muscle) Iy FEEAE BEF olFolnt
2% MMEPE 44 4344 283 948 2
A¥A A7GA0] ded A7 2FURLAS
(Hugons, 1987; Schriefer®, 1989), &4 2
3% (Hess¥, 1986; BarkerS, 1987), 2544
% (Dborak ¥, 1990a)5eld = 944 7B17t 2
EEERIC

Aol B8, AYF M) 54o] MMEPS]
28719 vlAE 9] Al SSEPshe 2@
oH S48 4. 2iHoz SSEPS 5714
7V 2A 922 viiga 44ds 29 A3
o (Katifi 2 Sedgwick, 1986; o125 % 499
&, 1991; HSEF, 1992) MMEPeME 257
s Age] gRBAZA 27t 2PAA o
Chu(1989) %t £RF5(199) € $HAZE 42
& AN fEsls MMEPS 38717t St
AR #4827t ARz AT gan) 2 3
2(1989) & AT AL gom e 2 ol
© ols ael AASTE B ARA3DQ R
2 F%d9n. old ¥ Eisen % Shty-
bell 1990)$ Dvoraks (1900b) & 48 25 41
A3 AR /T Fel gl 2ol 3
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cha stglent ENFT (1991 AsA) wF 4G
& CMCTZ) 8877t gckn adgc &
A7dAe] B2t ALAA 71 A TN
AFFE W2H MMEPS) 38713 A7 3aa7)
7k i 2] MMEP 7] 8 CMCTE 25 4
A3 5] 7] RREH E GE AAE 2R
ok olsh Zol Euznitt APF3r} vhacke A
A& MMEPY] 94# &l 2247} 9188 HeiFe
2dolgtn @ & el ARG dFAA B o
A ZYQ AT FErske) dwPe A
Sl 4@ 27279 F4de] A71AA A=) Bl
2 ¥97F 9BEA @l wEdzier Fydd
web] MMEPE $-2)7F dutde s Zlhstgd 2
Bl $EAAARE ARAQ Az F Pt
A QeI HH Agalele BARA oA
BAI7F A& AcE Bt

Fagel BRNZYFel T3] FwETHe AR
& o) & @A glov £=I FHFURHT
{arterial atherosclerosis) & =@ #a @] glex
23 A489A9 A HEFF Fo| WEETH
(Abbot%, 1987; Barrett-Connor® Khaw,
1988). et HFF o9 $3AZA A% dst
ol 1 A94de] drhd HeA ofy F¥ 2=
£l Greenbaum (1964) & 6] $7Nx Az
AT 24 R F2UAE WZAA T F2E 2
14 Bastel 1 sbedE ANRES 2%
Slagger (1987 & 75 <% 2041 (27%) I =
F5(posterior column) ¢ @5+24(demyeli-
nation), 14 (19%)& #4574 (spinal cord
infarction), 1741(21%)& A722W% (radicu-
lopathy) & % 41%°14 HA5ERE& BEsides
AA gAHeE AeFY 9ol AAL 3
% 3dlo] #tctn Haddsich. Gupta %
Dorfman (1981) & 1539 B8 @a4 SSEP
E AReE olF 6 @0%) I A5 A9 A=
A7t dvkn Bastel 47) $RARG FAR 2
E& Ead v ek

el ol§ *elgh SSEPHEAN gelMd o]
xR F2 FF 3 FAAAREEM A4 2F
ARAY &4 Vel dig Hae A gled 2
AT} AR Hop] 5WF G4 9E AS
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WA 2 ez A4ed. 28 MMEPY 3
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A FE719 Ade) vehhed) APl #23
FeA Bzel Wstel FEAF AFAERAE
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1 $3% A7IAFe R 8 &34 (abductor
pollicis brevis muscle) % 2% (abductor
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