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Motor Nerve Conduction Velocity in. Korean
Kwnag Hoe Kim, M.D., Kang Mok Lee, M.D., Jae Lim Cho, M.D. and Chyun Won.Lee, M.D.
Department of Orthopedic Surgery, Hanyang University College of Medicine, Seoul, Korea

The determination of motor nerve conduction velocity is an important part to electrodiagnosis. Its value as

neurophysiologic investigative procedure has been known for many years, and recently it has been utilized as a
clinical diagnostic technic. Its most valuable role is differentiating between those conditions which affect the axon

primarily and those which affect the anterior horn cell. Many factors such as temperature in the vicinity of the

nerve, diameter of the axon, degree of myelinization, age of the patient, local environment of the nerve and in-

tensity of electrical stimulation have been demonstrated to affect the rate of propagation of impulses along motor

fibers. Pathologic conditions affecting the axon usually alter the excitability along involved segments and,

therefore, result in reduced conduction velocity. The purpose of this study was to determine the normal data of the

motor nerve conduction velocities of median, ulnar, tibial and peroneal nerves in Korean.

1. The motor nerve conduction velocities of median, ulnar, peroneal and tibial nerves were 61.54 +6.95
(46.7-94.2) m/sec, 61.74 +7.28 (45.6-95.0)m/sec, -48.80 + 5.54 (38.8 — 69.9) m/sec, 47.39 +4.85 (36.2 - 64.2)

m/sec respectively.

2. The condition velocity in the upper extremities has been found 13.5 m/sec faster than in the lower

extremities.

3. A significant decline in motor nerve conduction velocities was noted in the over 60 year old age group.

4. There were significant differences between the sexes.

Key Words : Motor nerve conduction velocity in Korean.
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2E olAdiol ddo Atz A HE 124 % 77
AR B4 FFA 4459 W& FFAH 1208, A
FA17 1244, AEZAA 1832 R w|FAA 11949 ¢
FAAAE £28 3439 HTable 1,2).

L EAMYHY

23 % 7] Hewlett-Packard Model 1510A% A} &3}
AFAA, AZA7, 43I R w2AAY £EAH
HESEE 240 PAA AL 220 ~24C2 #
Ao A FAHI e GHAE At oy
FAstnA s & AAE AHGA HAlslg z, 8
A G2 st 22 st A A S (ground
plate) A2 A CXGF W Fo YHAA Wy
a2 23k A5 FA4 3 4H S(concentric
needle electrode)g A48t o] AAHITL Alqle 2
AL VI F2EANZ AR &5 ¥ ANATE A9

Table 1. Age and sex distribution

\%x
Male

F
Age emale Total
10-19 32 20 52
20 - 29 75 42 117
30-39 80 30 110
40 - 49 51 23 74
50 - 59 31 21 52
Over 60 27 13 40
Total 296 149 445
Table 2. Numbers of the nerves

Nerve Number (%)
Median 120 (21.98)
Ulnar 124 (22.71)
Tibial 183 (33.52)
Peroneal 119 (21.79)
Total 546 (100.00)

Table 3. Calculation of conduction velocity

D
Conduction velocity = ————
Ta - Tb
D = distance between point a and poit b

T, = time interval between stimulus at point a and
muscular response

T, = time interval between stimulus at point b and
muscular response

stalch A4 AFS A# 43334 (percutaneous
bipolar stimulating electrode)& Al4&g.on 7zt 474
T W AR FHFeA £33 QYR E S1A
gt AZ1HAFE 7hsl g oHFig. 1,2).
7t A8 TEANAAELSE S 2y L L9 e},

1. 3544

2.2 %2 d F(abductor pollicis brevis)e| Z414 A4
AFE AYE ¥ 8- (wrist joint) AHF-9] =22
7 (palmaris longus)®} 8. FFZA(flexor carpi ra-
dialis) Alole] Y F-A7I1AFE ez, FAHES
(cubital fossa)oll THF-H71AFE 7tslge

2, HEANE

okx] 9] A (abductor digiti minimi)s] FAA YA A S
AT ¥ o3 A9y FE3FFTAlexor
carpi ulnaris) 1 &¥-o] A F-H7| AT L 7}eigon 4
29 WAase AEdd FHEA7AFTE s

3, a0

2] 9] A Z(abductor hallucis)ell FAIAAALAFE A
43 F WE34e AFud 49X ANATE sletgde

e .

Fig. 1. The motor conduction velocity of the ulnar
nerve is obtained by placing the active recording elec-
trode over the belly of the abductor digiti quinti muscle.
At the wrist, the ulnar nerve may be stimulated
percutaneously in the region of the flexor carpi ulnaris
tendon.

k]
of v / .
Fig. 2. At the elbow, the ulnar nerve may be

stimulated percutaneously in the region of the posterior
aspect of the medial condyle of the humerus.
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Table 4. Motor conduction velocities in median nerve (m/sec)

ex Male Female Total
No.of Range Mean+S.D. No. of Range Mean+S.D. No. of Range Mean+S.D.
Age nerve nerve nerve
10-19 11 52.3-76.2 68.34+6.95 6 53.2-725 63.48+6.54 17 52.3-72.5 65.91+6.75

20-29 13 46.9-66.7 67.23+6.20 10 51.7-75.9 60.174+7.28 23 46.9-75.9 63.70+6.74
30 -39 11 52.1-74.2 60.221+7.056 10 50.0-724 59.2216.80 21 50.0-74.2 59.721+6.93
40 - 49 15 46.7-94.2 62.93+11.58 11 56.7-72.4 63.63+5.07 26 46.7-94.2 63.28+8.33
50 - 59 8 54.3-66.6 61.4113.61 7 52.7-67.7 58.8915.76 15 52.7-66.6 60.15+4.69
Over 60 10 50.8-65.7 57.7447.02 8 50.8-60.2 55.25:+3.47 18 50.8-65.7 56.49+6.92
Total 68 46.7-94.2 62.98+7.07 52 50.0-60.2 60.10+6.82 120 46.7194.2 61.54+6.95

Fig. 3. Responses recorded over the abductor digiti
quinti muscle after stimulation of the ulnar nerve at the
elbow (a) and the wrist (b).

o, £45d THRXAIAFE shedrh

4, B|2NA

& | A A Z(extensor digitorum brevis)d] A4 3
ARFE YT F FAAe S H 7RI A
¢ bt e, WEFEF Asded TAFAAATE
74k}, ol AF Ze Hew AHAANFE AY F
oscilloscoped] ‘el BEH S A& polaroid cam-
era2 #edste] Apxle g AT F o] AMAE ALE-3lH
29322 7 (proximal latency)s} € ¢]3%%¥-7|(distal
latency)?] X|Zrztel & TFatsli(Fig. 3), ¥AFs <4
Bol AZFH7e] AR E o] AAR e FEAAA
s&£c & Fgon £529 4= m/secrt HEE 3}
o =HTable 3).

AR YF9 TR AFH Aol Ade
ZAE A3l &7 8 oHFig. 4).

m, £3dqn

3 44599 ARl AT 2 A AAHVEEES
242 e 2

Fig. 4. the distance between the two points of
stimulation can be measured by the scale.

7t 3544

% 120819 HFAE 61.54m/secelw A= 62.98
m/sec, A 60.10m/secEA A8l ofE A A A xE
29 ol T-AHAA /YT 27t Udrh 9 EE
10£%;9 4 65.91m/sec, 204Xl 4 63.70m/sec, 30fXell A
59. 72m/sec, 40f¢el A 63.28m/sec, 50fLa A 60.15m/
604 o] Aboll A} = 56.49m/secE A 10ftel A 1 & =7} 7}
A wats 60Ml el Aol A 7HAF =3 cHTable 4) (Fig. 5).

L, HEME
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% 12499 HF A+ 61.74m/sece)d, FatE 62.92
m/sec, o2t 60, 56m/sece] H L, AWl wE AAA-
2459 ol T—-HAAL fAg 27 el d54
2+ 101l A 65.57m/sec, 201X A 62. 26m/sec, 30X
ol 4 62.34m/sec,4091 4 64, 48m/sec, 50fto) A} 63.03
m/sec, 604 o) M= 52. 75m/secE A 10fLoll 4 74 ¥
AE B, 6044 717 Fgkci(Table 5) (Fig. 6).

Median Nerve

65

o a
v} =]

Velocity in m/sec
w
o

10-19 20-29 30-39 40-49 50 - 59 over 50
Age in years

Fig. 5. Relationship between the age and the nerve
conduction velocity of the median nerve.

=

i

=

% 18399 WA= 47.39m/secel 1, FRE 47.34
m/sec, 92 47.44m/secelg o AW mE A1
AEL=9 zole T-AAA fo8 27 Addch I8
HE 2 10/Ca A 47.83m/sec, 2080l 4 49. 01m/sec,
30fKoll A 48.37m/sec, 40{%oll A 48.89m/sec, 50ftql A}
Ulnar Nerve

65
60

55

Velocity in m/sec

50

30 - 39 40 - 49 50 - 59 over 60
_ . N Age in years
Fig. 6. Relationship between the age and the nerve
conduction velocity of the ulnar nerve.

10 - 19 20 - 29

Table 5. Motor conduction velocities in ulnar nerve (m/sec)

Sex Male Female Total

No. of Range Mean +S.D. No. of Range Mean +S.D. No. of Range Mean +S.D.
Age nerve nerve nerve
10-19 9 54.3-95.0 69.36+1468 5 56.4-70.0 61.77+5.60 14 54.3-95.0 65.57+10.14
20 -29 21 52.2-91.2 62.84+821 15 489-73.1 61.69+6.85 36 489-91.2 62.26+7.53
30-39 15 53.3-74.1 63.99+553 10 56.5-64.9 60.69+2.98 25 53.3-74.1 62.34+4.26
40 - 49 10 53.5-79.3 65.91+9.08 7 53.8-75.0 63.04+6.69 17 53.5-79.3 64.68+7.89
50 - 59 12 45.7-83.3 61.69+9.27 9 51.2¢82.0 643717.76 21 45.7-83.3 63.03+8.52
Over 60 6 45.6-64.5 53.72+6.17 51 47.4-60.0 51.78+4.48 11 45.6-64.5 52.75+5.33
Total 73 45.6-95.0 62.92+8.82 51 47.4-82.0 60.56+5.73 124 45.6-95.0 61.74+7.28

Table 6. Motor conduction velocities in tibial nerve (m/sec)

Sex Male Female Total

No. of Range Mean+S.D. No. of Range  Mean+S.D. No. of Range  MeanS.D.
Age nerve nerve nerve
10-19 10 41.1-59.6 48.78+4.49 7 43.2-57.4 46.87+4.51 17 41.1-59.6 47.83+4.50
20 - 29 34 39.5-60.3 49.36+4.42 11 39.9-56.9 48.661+5.74 45 39.5-60.3 49.01+5.08
30 -39 32 38.8-64.2 49.40+577 16 39.0-58.4 47.33+5.42 48 38.8-64.2 48.37+5.60
40 - 49 31 36.2-61.2 47.73+6.23 12 40.6-58.2 50.05+5.14 43 36.2-61.2 48.891+5.69
50 - 59 13 40.0-58.9 46.79+5.01 6 42.3-61.5 49.20+6.32 19 40.0-61.5 48.00+5.67
Over 60 6 39.1-45.8 41.9642.06 5 38.5-47.4 42544310 11 38.5-47.4 42.25+2.58
Total 126 36.2-64.2 47.341+4.66 57 38.5-61.5 47.44+5.04 183 36.2-64.2 47.394+4.85
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48m/sec, 604 ol & 42.25m/sec2A 20N A 71 ¥
sk, 60AlelAel A 7t& wrgkel(Table 6) (Fig. 7).

2, Hlg4d

2 1939 9) ¥ FA £ 48.80m/secol A 2, A= 49. 08
m/sec, oA 48.51m/sece|%l.2v Ao & ARZAH
E£59 Aol T-HAA F¥ A7 Al 234
2+ 10Cel A 49.54m/sec, 20fLoll A 51. 11m/sec, 30X
) 4 50.07m/sec, 40X A 49. 73m/sec, 50Xl A 48. 24
m/sec, 604 ¢l 4ol € 44.10m/sec2 A 20X A 7+

Tibial Nerve

55

& w
e o

&

Velocity in m/sec

10-19 20-29 30-39 40-49 50 ~ 5  Over 60
Age in years

Fig. 7. Relationship between the age and the nerve
conduction velocity of the tibial nerve.

EXL 60M el del A 7HA Fe N E B cHTable 7)
(Fig. 8).

V. &% ¥ 1%

EE ZEEE 2AHRY FH2EA )RR A
o 24d#E e AAAZY Brtd e F4(axon, W
)L E3 AAAE H1 A 2L o
21 7t# ¢ terminal button® 2 el FAle} of 2
Aol FEsin) AL} 24 223 o] Al A w3}

55 Peraneal( Nerve

& w
n ()

Velocity in m/sec
s
)

10-19 20~29 30+ 39 40-49 50-359 over 60
Age in years

Fig. 8. Relationship between the age and the nerve
conduction velocity of the peroneal nerve.

Table 7. Motor conduction velocities in peroneal nerve (m/seé)

Sex . Male Female Total

No. of Range Mean+S.D. No. of Range Mean+S.D. No. of Range  Mean+S.D.
Age nerve nerve nerve
10-19 8 41.7-57.0 49.65+4.89 6 38.8-58.8 49.42+6.95 14 38.8-58.8 49.54+5.92
20-29 20 42.4-66.7 50.75+5.80 13 38.9-59.8 51.47+6.26 33 38.9-66.7 51.11+6.03
30-39 14 38.9-58.2 50.39+6.11 10 38.861.0 49.75+6.09 24 38.8-61.0 50.07+6.10
40 - 49 11 44.6-58.8 51.58+4.43 6 40.554.2 4787+491 17 40.5-58.8 49.7314.67
50 - 59 13 39.3-69.9 49.40+9.37 9 39.7-51.9 47.07+3.59 22 39.3-69.9 48.241+6.48
Over 60 5 39.7-48.4 42.724+3.58 4 40.9-51.9 45.47+4.47 9 39.7-51.9 44.10+4.03
Total 71 38.9-69.9 49.08+5.70 48 38.8-61.0 48.51+5.38 119 38.8-69.9 48.80+5.54

Table 8. Comparison of our mean values with the results of other studies (m/sec)

Nerves Median nerve Ulnar nerve Tibial nerve Peroneal nerve
Authors
Lenmann & Ritchie 57.0 +5.7 59.2 +5.8 50.0 +5.5 52.0 +4.8
Goodgold & Eberstein 57.0 +5.0 56.4 +4.8 49.9 50.0 +3.5
Thomas 57.2 +4.2 56.2 +4.6 43.2 +49 49.7 +7.1
59.87 +0.01 59.63+0.01 48.11+0.01 49.81+0.01
61.54 +6.95 61.74+7.28 47.39+4.85 48.80+5.54
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EEAAMRY AAAESE TS} FadaR ol & vieke
2 EEAAMRY &S AEE & F AT kA
AANEEEE SHFo 2N A SH AR A 24
ZE& Al A HHe) s, HxAdAL A
Az 4% 232 1852 Helmholtz” o 9} aled <l 7ke]
AEARY AAAELEEE 22 ZHFLEZN v
Hgoizged 1 FYAAFAAY A2 dE F AHE A
Z3le 9d& X R(myograph)gel 289 7144 F&
7] AE ZISF2EA FA Abgste AN FAY
Axpel A AAE oWl 2F 2AANANAF
Berry® So] $EAY S T8 &A% Ao}t AAE
$F A4 AAAR AAAESE=E A4 v& 7
23dE AAE gedezn ARFAESEHZAY o
A oeole FAsle Hon, 19481 Hodes® 5o 9
o] a2 JAel SEFH d2RAFEAL L 3 2H
st gzlell A AAAESEE FAT2EH AFHAES
534 H2AFARN AAGLZFI] A7 3
A4 FHdeh FFAAAESEEE eHAAAAA
3, £ AZN M= FAaslz, E3] Carpal Tunnel
Syndrome ol 4 HF4 49 HE £e7t F4 Ho
= AL gy daAgle AHAelch ®F Aolmiw] o
A Aol HdeMe Fagor ¥ AEE Y
At Fed Ego) ot EFAAAESEEY 49
#7), W¥gx, 4%, AA 4, 259 A=, 2
39 A%, FA/EY o5 wet A o E F U
o} 1924'd Erlangers} Gassere= 487072t A& o]
43 AN BxAAFY AFAREEE F2AAY
#2719t ApArt Aok g gaied ond, 1939'd Hursh”
E #FA 438 2asigdeh. 2 8 Gassers}
Grundfest® = i9fo] 9} E7| & 0|4 AAAEELEES
2% Av 49 Frlet AnHAgckn $EstAch
19601 Johnson3} Olsen'® & ¥ 2w ol AAAELE
sto] BAZ Qpsle] FFLE7 1CHS} Jel whet Al
ARMESEELE 5%A L Wslgon 4R g w Krusen'”
52 A9 250t Fastd AAAESEE Gy
1°C 74l w12}t 1.8m/sec~4m/secq £ 7tagcha 3}
29 Lenmand} Ritchie'®E AARYE &2 HAARA
o ZxEog A s HES ste] Fof, HAMA A

oX

L 27} 30CelErl =R fAEd 2xWid o g 23
£ HE 3A 1A geda i, d3En AR es
zolx U4 #A 7 9] Johnson# Olsen'®e] <23}
W Al Aelol 4 27m/sece]ldd Zo] Al AE 40~70
m/secE F 715t 2~54 wejl olm Aol &£& Ao
doedr gz, KrusenSVe 244 HZA179)
A &5 28m/seco| i 2~3AH ] Al A} stgtAlel
i an 4~54d ojn] AFIAE deldctm el
53 vl ABAEESEE AFH 4RAA7)
Sled wlgole] FFELZN AL EHA F glek dol e
o, 4 8/ migololl M v FAAF] HESEE 19
m/secq =2 g, 19520 Wagmanz}t Lesse'® ]
sl HZAAL HALFAAAESEE HdZA
WA, 4~5Ad o]v] o] HuXHd etz w 6047t
dow $5ARAESEE o W0%AE Fadgddn &
don ol ¥ AAY FAAE UX s Ao &
At 19641 Simpson'?& AAHMELE 22779 7
o AY =& PRI 289 LFANE FALA
ARAFolv ERAZTOR 7|EF £ 9loy FAAIA
AFE AHEEE od 53 S5 A AT F 4
3 RFEAF o8 NEHE= TS99 7AFARG o
g3 g s GEA A E vebd 4
the AAe] glvkx stg el ol Ay AW why
3 gz sAg. 2y FAAAAAAAToR A
#g A AAREYe FH¢ £2F5F 2332 A F
£ Furdly) oo wrEHALE L3 A d 20
A e Zoldl M E Abgel @& o el Urh
stk w2 A7 9] %2417 (terminal branch)®] 4174
=AY e g ASo) 5EH3 ALE® A7 slth
19563 Dawson"& 57} e] Z7tol upet 499 &
717} gotA b 319 2o, Lenman?} Ritchie’® & A7
AELES FHs7] s ARAIARAITEG 30%
o)A Z¥EE A7AFE Folokycty st HHAA
ANAFelgd 2552 FEZ A7AFE FHA ARF
Y& ztol o o)A EAYI FUIEAUE A 2
Hated ¥ F AVAFTAEE AAE FAHAA B o)
A &EAS e ZAt WA de ANAFTAEE 2@
oz shgich. o)A ez wimAdg MRt F2, A
E4£E7 wE FAALFE ASTT 5 dow g A
E&£5rl w2y & Z285ANE A28 S et AAA
E£E544 44 7158 ¢ Ao AR o4 M1Ed
Wjog AAAELEE Aoy okrld #FA
AFAde] NAAE Wb £ TH AAATe =
2}t A 7te2 & 9lch. Lenman3} Ritchie'® & & 4H
E&£5E HFAAANME 57.0%5 Tm/sec(45.2—72.1
m/sec), 2 FA1759.2+5. 8m/sec(46.5—72.6m/sec),
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22X 7 50. 0£5. 5m/sec(39. 8—66. 9m/sec), HF A7
52.0%+4. 8m/sec(42.1—63.5m/sec)8tx. EH1 FHL
Goodgold ¢} Eberstein®& 7 3417 57.0%5. 0m/sec, 3
Z A7 56.414.8m/sec, 3 FA7 49.9m/sec, ¥l Al A
50.0+3.5m/seczt 3tgl.2mj, Thomas'® &2 77 ¢l
2% A3 HFAA  57.2%4.2m/sec(51.8—67.1
m/sec), ZA1A 56.2+4.6m/sec (49.0—65.6m/sec),
ZAEA 7 43.214.9m/sec (36. 6 —55. 9m/sec), B¥] F4l 7
49.7+7.1m/sec(35.6—63.5m/sec)g} B s, A
28 I 5L dALE AP A AFA
7 59.87 £0.01m/sec (50.9—76.0m/sec), HIFA7
59.63 £ 0.0l m/sec (53.9—76.6m/sec), ZAFA7 48
.11£0.01m/sec (37.4—59.5m/sec), Bl FAlA4 49.81
+0.01m/sec (44.6—58.0m/sec) 232 B3l o
£ ARy & HFHA AFAAE 61.5416.95
m/sec(46. 7—94. 2m/sec), ¥ F417 61. 74+ 7. 28m/sec
(45.6—95.0m/sec), 7ZAl7 47.39*4.85m/sec(36.2
—64.2m/sec), ¥]F A7 48.80%5. 54m/sec(38. 8—69.9
m/sec) s} wl@ate] E zlolrl  sivh.  Goodgoldeh
Eberstein®, Johnson Qisen'®-& Abx] B c} 813 o A A1 A
Ax7t =ARAL 3AY &2 o 27 dEelzt 34
3, Thomas'¥% = adutdo g ArA| | A7} dFA]el] A B
e o AAAEESEY} vty Lusged & A
o 2yAF e AAE AR} 2 HEESES} HF
13.5m/sec’} w& A2 viepyrh Al ©WE £F
NAAEEEe #s) & La Frattasl Smith'?& 2}
o4 Bt edatol A $E7 o WE Ao E Budy,
AE0Y 29AVE AW He)7t gk Hded &
Az FRADAE HEed WE FFAAIESE
9] Aole T—AAA FF A7t e A2z veiwd
t}(Table 8). -

v.d &

19799 6¥¥H 19829 2974 =t 296, <A 149
B & 4459 hEld A, HIAA, AL A
v FAAY AEEEE FHsS g5 Fe AAE &
Sl

7h EFAAAERSEE A F A7 61.54£6.95m/sec,
HZFA7 61.74+7.28m/sec, AZTANA 47.39%4.85
m/sec, ®lFA7A 48.80+5.54m/sece] At

Y, FEAAAESEE ARAAe] HAAAFRD 3
¥ 13.5m/sec7} wE 22 elyich

o} 10ftel 20861 AR & SFAARE FE3)
£ vz, 6040 Aol Mg e £ X5 el
Wit

2, Aol BE LEAANESES o] T2 %
4 F2R A7 QW2 FAs} dAuo wE Ao
“hepstet,
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