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A Study on the Conduction Velocity of the Median and Ulnar Nerves in Healthy Korean

-

Moon Sik Hahn, M.D. and Jin Kwan Chang, M.D.
Department of Othopedic Surgery, College of Medicine, Seoul National University, Seoul, Korea

It is obvious that the examination of nerve conduction as a diagnostic tool is a relatively new field of interest
with a state of still undergoing evaluation and improvement.

Problems of technique and interpretation notwithstanding, determination of nerve conduction has progressed
to a level where it is now used routinely as a part of the electrodiagnostic examination.

The present study has been undertaken to determine the normal range of the motor nerve conduction velocity,
distal motor latency, amplitude of the muscle action potentials, sensory nerve conduction velocity, distal sensory
latency, amplitude and duration of the sensory nerve action potentials of median and ulnar nerves in healthy
Korean.

One hundred twenty healthy Subjects (sixty male and sixty female) were examined. Their ages ranged from 5 to
69 in years and the subjects were arranged in three age groups of 5—9 years, 10 —49 years and 50 — 69 years.

The results obtained were as follows:

1. In median nerve, mean values for motor nerve conduction velocity, distal motor latency, and amplitude of
the muscle action potantials were 56.57 + 4.55 (45.2 — 69.4) m/sec, 3.02 + 0.48 (1.6 - 4.5) msec, and 14.2 +5.0
(4 -28) mV, respectively.

2. In ulnar nerve, mean values for motor nerve conduction velo;:ity, distal motor latency, and amplitude of the
muscle action potentials were 58.60+5.06 (43.5-71.4) m/sec, 2.35+0.50 (1.3-4.1) msec, and 11.7+3.7
(4 -22) mV, respectively.

3. In median nerve, mean values for sensory nerve conduction velocity, distal sensory latency, amplitude and
duration of the sensory nerve action potentials were 63.50 + 5.63 (53.1 - 75.9) m/sec, 2.37 +0.38 (1.0-3.4)
msec, 45.5+16.9 (13-120)uV, and 1.68 £ 0.29 (0.9 - 2.5) msec, respectively.

4. In ulner nerve, mean values for sensory nerve conduction velocity, distal sensory latency, amplitude and
duration of the sensory nerve action potentials were 65.34 +5.16 (50.6 — 78.1) m/sec, 2.09 +0.38 (1.3-3.2)
msec, 45.6+17.5 (12-118)uV, and 1.54 4+ 0.32 (0.8 - 2.5) msec, respectively.

In comparison of the obtained values of two nerves.

5. A significant difference was observed between motor nerve conduction studies of the median and ulnar
nerves.

6. A significant difference was observed between sensory nerve conduction studies of the median and ulnar
nerves except amplitude of the sensory nerve action potentials.

7. Nerve conduction velocity was significantly faster in sensory nerve than in motor nerve.
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In comparison of conduction velocities among 3 age groups.

8. Motor nerve conduction velocity of the median and ulnar nerves was slow in age groups of 5-9 years and

50-69 years as compared with that of age group of 10-49 years.

9. Sensory nerve conduction velocity of median nerve was slow in age groups of 5-9 years and 50-69 years as

compared with that of age group of 10-49 years, and sensory nerve conduction velocity of ulnar nerve was

slow in age group of 50-69 years as compared with that of age groups of 5-9 years and 10-49 years.

Key Words: Nerve conduction velocity, Median and ulnar nerve.
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Table 1. Age and sex distribution

Age (year) Male (No.) Female (No.) Total (No.)
5—9 10 10 20

10 — 49 40 40 80

50 — 69 10 10 20

Total (No.) 60 60 120
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Fig. 1. Electrode placement for determination of Fig. 4. Electrode placement for determination of

motor nerve conduction studies in median nerve with sensory nerve conduction studies in median nerve with
stimulating electrode at wrist and recording electrode stimulating electrode at wrist and recording electrode
over Abductor pollicis brevis. over index finger. . ‘

Fig. 2. Electrode placement for determination of Fig. 5. Electrode placement for determination of
motor nerve conduction studies median nerve with sensory nerve conduction studies in median nerve with
stimulating electrode at elbow and recording electrode stimulating electrode at elbow and recording electrode
over Abductor pollicis brevis. over index finger.

Fig. 3. Muscle action potentials recorded over Ab- Fig. 6. Sensory nerve action potentials recorded
ductor pollicis brevis on stimulation of normal median over index finger on stimulation of normal median nerve
nerve at wist (upper trace) and elbow (lower trace). at wrist (upper trace) and elbow (lower trace) by an-
Calibration: vertical, 5mV/division, horizontal, tidromic method. Calibration: vertical, 20 4 V/division,
2msec/division horizontal, 2msec/division.
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AN A HINA 54U HESE YL F
A g B E 9N 73452335 (percutaneous
bipolar stimulating electrode)-¢ A}43te #H7|z32
7hebel o, o 2] 2} 3 (threshold stimulus)& HE& T
o W3lE Zete 2230 & % 23 (supramaximal sti-
mulus) & FEE Aok {29 TEFH Y (muscle a-
ction potential)&= A F 4 73-& 2] ¢ 4 & (Abductor
pollicis brevis)ell 4, 34172 3l 544 9 A2 (Abdu-
ctor digiti minimi)ell 5 %3 7] F3goen, HAF

(ground electrode)& A ute] F 744 9]q)) £ 2519 o} (Fig.

1, 2).

zZt A7 29 1 49 FAAHANA 2HAATE 7}
gt sl AN AEAY ol F AFH 4}
ol A& vreld misecE HELEE 423z
{1 91 44 ¥-7] (distal latency) & <t¥4 2} middle wrist fle-
xor creasec)| A A7IAFE 7hdte] zAFHA MY E &
FA49e F54e) 714 A (base line) & wWue &7t
A& HYstdz, $Ed99 A% (amplitude) > ¥
A9 AN HA7AE %48 A} (Fig 3).

A7 d=4% 24L& A%4Y w (antidromic
method)**® o2 F34 9 AP A7ATL
7bsled fbgl A A &% A 9 (nerve action potential) &
FFAAEL A25AAA HFAAHL M550 &
3 F8 Add RFE YAt 7 Fabg o (Fig
4,5), ¥4 B 29 FE7Y Aol T AF Yol
22E YrelAd misecE AEREEE A2, €9
FE 71 2ka4d o middle wrist flexor creaseol s

Z1ASE 7haled AFHAAEE FEAHY $T40
AaEl e 237448 F4sdch #5H99

A8 AN HH7R] FFAH %7720
Fol Al FEE A4 Bue 1M A7
<=} (Fig. 6).

m AT

A7 FFA 5404 6947t A 3 120 of o) 3l
2T AFAA R HEAAY +547% AELE, 2
HEAde A%, AES AN Aege, 7
A4 BFdde] 44387, AE 9 A&7 4
L o 2o

1. #s43¥s

(n ds43

8. VE&E : JFA+= 56,57+ 4.55 (standard devia-
tion) (range 45.2—69.4)m/sece]™, ¢z} 56.81+4.58
(45.4—-69.4)m/sec, o7} 56.33+4.53(45.2 — 68.5)m/sec,
3 56.561-4.84(45.2 - 68.5)m/sec, H} 2 56.58 + 4.26(48.1
~6%.4)m/sec2 A A4 9 #H$o oz BAYHoz &
g zole gt dAdae ®2 9 Fon(Fig 7),
5~94, 50~694 A3 Fo] 10~494 d3yTRt A
&% 7t =3 (P <0.01).

b. AT JFAE 3.02+0.48(1.6 — 4.5)msec o]
= gz 2.99+0.49(2.0 — 4.5msec, oJz 3.05+0.46(1.6

Table 2. Motor nerve conduction studies in median nerve

Age Velocity Distal motor Amplitude
(years) (m/sec) latency (msec) (mV)

5— 9 52.92 + 3.32(45.2-59.3) 2.58 +0.46(1.6-3.6) 11.8 +4.4(5-23)
10 — 49 58.34 + 3.95(49.0-69.4) 3.06 +0.42(2.2-4.2) 14.7 +5.0(4-28)
50 — 69 53.15 + 3.45(47.8-64.8) 3.31+0.49(2.4-4.5) 14.6 +4.5(4-20)
Total 56.57 + 4.55(45.2-69.4) 3.02 +0.48(1.6-4.5) 14.2 +5.0(4-28)
F-test 40.65 29.09 2.35
Male 56.81 + 4.58(45.4-69.4) 2.99 + 0.49(2.0-4.5) 14.5+5.2(4-28)
Female 56.33 + 4.53(45.2-68.5) 3.05+0.46(1.6-4.3) 13.91+4.8(4-24)
Difference (p-value) N.S. N.S. N.S.
Right 56.56 + 4.84(45.2-68.5) 3.01+0.45(1.8-4.3) 14.2 + 4.8(4-25)
Left 56.58 +4.26(48.1-69.4) 3.02+£0.51(1.6-4.5) 14.3 +$5.2(4-28)
Difference (p-value) N.S. N.S. N.S.

mean + standard deviation (range)
N.S.: not significant
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—4.3)msec, 3 3.01+0.45(1.8—4.3)msec, F= 3.02
+051(1.6—-4.5)msec2 A A4 o FHFo @I zjole
$odch dyEEE E29 2o g AHT Aol &
g ztel7b A (P <0.01).

¢ TREXYY MEF: AFA & 1424504 - 28)mV
olef, ¢z} 145152(4 —28)mV, o=} 13.9+4.8(4 —24)
mV, %2 14.2+48(4-25mV, #2 14.315.2(4-28)
mVax A8 g #5o & Aol gdct dudz
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Fig. 7. Scatterdiagram showing correlation between
motor nerve conduction velocity and age in median

€ 329 Zon 5~94 A9F¢) 10~494, 50~69
A QeEnc AFe azsl Aoy fo4¢ g

2 Hgug

a HEHE : ¥FAE 58.60+5.06(43.5—71.4)m/sec
o=, izl 58.60+5.07(43.5~71.4)m/sec, o 2} 58.59+
5.07(46.1—68.9)m/sec, $-% 5852+ 5.26(43.5—67.6)m/
sec, & 58.67+4.87(46.1 —71.4)m/sec2H HH R
Soll & slel= gz, Y2 &= F3H4 gov(Fig,
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Fig. 8. Scatterdiagram showing correlation between
motor nerve conduction velocity and age in ulnar nerve,

nerve.

Table 3. Motor nerve conduction studies in ulnar nerve

Age Velocity Distal motor Amplitude
(years) (m/sec) latency (msec) (mV)
5—9 55.63 +5.03(47.1-68.9) 1.844+0.23(1.3-2.3) 10.4 +3.5(4-17)
10 — 49 59.98 +4.27(46.1-71.4) 2.45+0.46(1.3-3.8) 12.0 + 3.5(4-22)
50 —69 56.00 + 5.61(43.5-66.3) 2.48+0.51(1.7-4.1) 11.9+4.0(4-18)
Total 58.60 + 5.06(43.5-71.4) 2.35+0.50(1.3-4.1) 11.7 4 3.7(4-22)
F-test 20.80 30.43 2.27
Male 58.60 +5.07(43.5-71.4) 2.37 +0.52(1.5-3.8) 11.6 + 3.8(4-22)
Female 58.59 +5.07(46.1-68.9) 2.34+0.44(1.34.1) 11.7 4+ 3.5(4-20)
Difference (p-value) N.S. N.S. N.S.
Right 58.52 4 5.26(43.5-67.6) 2.35+0.49(1.44.1) 11.7 +£3.9(4-22)
Left 58.67 +4.87(46.1-71.4) 2.36 +0.51(1.3-3.8) 11.6 + 3.4(4-20)
Difference (p-value) N.S. N.S. NS.
Compared with Velocity Latency Amplitude
parameters of faster shorter lower
median nerve p <0.01 p <0.01 p<0.01

mean $ standard deviation (range)

N.S.: not significant
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8) 5~ 94, 50~694 dHTe] 10~494
Ax&£57 =5 (P<0.01).

a8 Frct

b. AAXET|: dFH & 2.35+0.50(1.3 - 4.1)msec
oley, Wz} 2.37+0.52(1.5—-3.8)msec, o2} 2.34+0.44
(13—-41)msec, % 235+049(1.4—41)msec, =%
2.36+0.51(1.3-3.8)msec 24 A¥ Y H9o g i
ol . gt dHEEE B3 Fow 5~94 A
Tol 10~494, 50~694 AFTxe} INFE77 &
skeh(P < 0.01).

c. DEESNMYS NE : HFAE 11.7£3.74—-22)mV
oloy, =z} 11.6+3.8(4—-22)mV, oz} 11.7+3.54 —20)
mV, 2 11.7+394—-22)mV, #2 11.6+3.4(4 —-20)m
Ved 4 9 5o BE Aok . Awu=
= 233 Zow 5~94 A3 Fe] 10~494), 50~69
A Q=FRg AEe] Agot 4L gk

3) ¥EMHE HFHPe vl

YAz AFAAY e sldMe HESEE
A F A7 56.57+4.55m/sec, 4174 58.60=+5.06m/sec
24 HFAAY A=LE7 FodUA o g (P
<0.01), Y9187 HFA7A 3.021£048msec, ¥
417 235+050msece AFAAe FE77F FASA
22 foAdA d9os(P<00]), 28594y A

A AFAAY AZo] FARHLZ Fo44 AUA o A
o (P < 0.01).

2, ZANBEWE

(1 33434

a MT45 : PFAE 63.50+5.63(53.1 —75.9)m/ sec
o) Fa} 62.91 +5.55(53.1 - 75.5)m/sec, <}zl 64.08*
5.73(563.3 — 75.9)m/sec, ¥+%& 63.69 +5.85(53.1 - 74.7)m/
sec, ¥& 63.311£5.21(53.1-759)m/sec 24} A4 R #
F-ol g ol glslom AR R 49 oo,
(Fig. 9) 5~ 94, 50~694) A3 Fe] 10~494 =T
Hoh 35S 57 =8P <0.01).

b, $IEET] : YFA+ 2.371£0.38(1.0 — 3.4)msece]
o, ¥z 240+£0.36(1.5—3.4)msec, =} 2.34+0.39(1.0
—3.4)msec, ¥ 2.36 £0.37(1.0—3.4)msec, & 2.39
+0.38(1.1-3.4)msec 24 ¥ B F#Hfeo @& FHole
dolch AdWeE B49 2gon, 5~94 AT
10~494), 50~6941 =T 5t A9 FE7]7 BakoHP
<0.01).

c MAWETAL TF: Y& 45.5%16.9(13—
1200V ol e, Fat 41.5+14.8(13-73)uV, 7 49.5+
18.1(20 — 120)pV, 2 43.3+16.3(13—-95)V, & F 47.7
+17.2014—120)uV 24 o 2ks}h H3ol) QlojH FA 8

Zo HFAA 142+£50mV, ¥ FA73 11.7+37mVa

Table 4. Sensory nerve conduction studies in median nerve

o2 §o4aA 2Ze] Ao (P <001, P<0.05),

Age Velocity Distal sensory Amplitude Duration
(years) (m/sec) latency (msec) V) (msec)
5—9 59.74 £ 6.47(53.1-72.0) 1.92 +0.33(1.0-2.6) 56.3 + 15.4(30-120) 1.44 £ 0.26(0.9-2.1)
10 — 49 65.19+4.73(54.4-75.9)  2.45+0.32(1.8-3.4) 44.9 +15.2(13- 90) 1.73+0.27(1.2-2.5)
50 — 69 60.52 +4.72(53.3-72.1)  2.53+0.33(2.0-3.4) 37.1+17.4(14-100) 1.74 +£0.32(1.3-2.4)
Total 63.50 +5.63(53.1-75.9)  2.37+0.38(1.0-3.4) 45.5 +16.9(13-120) 1.68 + 0.29(0.9-2.5)
F-test 26.24 47.94 15.27 17.80
Male 62.91 +5.55(53.1-75.5)  2.404+0.36(1.5-3.4) 41.5+14.8(13- 73) 1.68 +0.31(0.9-2.5)
Female 64.08 +5.73(53.3-75.9)  2.34 +0.39(1.0-3.4) 49.5 + 18.1(20-120) 1.68+0.27(1.1-2.3)
Difference N.S. N.S. p<0.01 N.S.
(p-value)
Right 63.69+5.85(53.1-74.7)  2.36 +0.37(1.0-3.4) 43.3+16.3(13- 95) 1.70 +£0.28(1.2-2.4)
Left 63.31 +5.21(53.1-75.9)  2.393+0.38(1.1-3.4) 47.7 +17.2(14-120) 1.66 + 0.30(0.9-2.5)
Difference N.S. NS.” p <0.05 N.S.
(p-value)

mean # standard deviation (range),

N.S.: not significant.
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U2 E sk 2o, 4 AYFAjolo] AEe 27
o 2kel7k AASITHP < 0.05).

d MFAHSNAS XIF712: FFA & 1.68+0.290.9
—2.5)mseco]n, =z} 1.68:+0.31(0.9—2.5)msec, o =}
1.68%0.27(1.1 - 2.3)msec, $3 1.70 £ 0.28(1.2 — 2.4)msec
#2% 1.66+0.3000.9~2.5)msec 24 A8 R #H3o) o
Aol Ysich dHHEZE 49 Fo 5~94 o
HEo] 10~494, 50~694 dH TR} E AP A&
7]7ke] @skeh(P < 0.01).

(@) 0

a MEHT : YFA & 65.34+5.16(50.6 — 78.1)m/ sec,
‘g 2L 64.69 1 5.10(50.6 — 78.1)m/sec, o 2} 65.98 + 5.16(52.7
—77.3)m/sec, $% 64.78 £5.15(50.9 — 77.1)m/sec, #3
65.95+5.12(50.6 — 78.1)m/sec 24 A 9 FH$o @&
Aol gdch A2 59 g2 (Fig 10), 50~
694 ATl 5~94, 10~494 HdHTFHT} AL
=7} =5 (P < 0.05).

b. §E=T| : FF A= 2.09+0.38(1.3 — 3.2)msec °)

o, @2 21210.40(1.4 - 3.2)msec, o =} 2.05+0.33(1.3
—3.2)msec, ¥% 2.07+0.37(1.4—3.2)msec, & 211+
0.38(1.3-32)msec24 44 % H o) }E ol @
At A2 E59 2ov 5~94 dyFe] 10
~494, 50~694 dH TRt YHFE)5} BgUHP<
0.01).

c. MEUESHHSY XE : HJFHE 45.6+17.5(12—118)
uVolny Fza 395+ 14.9(12—80)uV, o A} 51.7+17.8(15
—118), & 436+ 17.1(15-105).V, H & 47.6+17.7(12
~18uV2A ofztel oA WAFo| Her ot FA
$H02 feolqo] AUHP<00). AFW2E 59
Zow 5~94 dzFo] 10~494, 50~694 ANF
R} 2Zeo m7)71 HHP < 0.01).

d AFEETAe X%7|2: JFAE 1.541£0.320.8
—2.5)msec, &2} 1.56 £0.33(0.8 — 2.5)msec, o§ 2} 1.53+
0.31(0.8 — 2.5)msec, ¢-& 1.54+0.29(0.8 — 2.5)msec, #=
1,541+ 0.35(0.8—2.3)msec 2.2 A Y 9o & x}o)
€ §dch. d¥HEE B59 oy 5~904 dyF
ol 10~494), 50~694 AHF R} AAFF A4 =

Table 5. Sensory nerve conduction studies in ulnar nerve

Age Velocity Distal sensory Amplitude Duration
(years) (m/sec) latency (msec) ( /,V) (msec)
5—9 64.39 +4.74(50.9-73.3) 1.66 +0.22(1.3-2.3) 53.4 +16.4(24- 90) 1.26 £ 0.28(0.8-1.9)
10 — 49 65.50 +4.56(55.9-78.1) 2.2040.35(1.4-3.2) 44.7 +16.9(12-118) 1.62 £ 0.29(0.9-2.2)
50 — 69 61.64 + 5.80(50.6-75.9) 2.10+£0.33(1.7-2.9) 41.2 + 16.9(20-105) 1.52 +0.32(1.1-2.5)
Total 65.34 +5.16(50.6-78.1) 2.09+£0.38(1.3-3.2) 45.6+17.5(12-118) 1.54 +0.32(0.8-2.5)
F-test 16.99 42.72 5.83 18.00
Male 64.69 + 5.10(50.6-78.1) 2.12 £ 0.40(1.4-3.2) 39.5+14.9(12- 80) 1.56 +0.33(0.8-2.5)
Female 65.98 +5.16(52.7-77.3) 2.05+0.33(1.3-3.2) 51.7 +17.8(15-118) 1.53+0.31(0.8-2.5)
Difference N.S. N.S. p <0.01 N.S.
(p-value)
Right 64.78 +5.15(50.9-77.1) 2.07 £0.37(1.4-3.2) 43.6 +17.1(15-105) 1.54 +0.29(0.8-2.5)
Left 65.95 +5.12(50.6-78.1) 2.11+0.38(1.3-3.2) 47.6+17.7(12-118) 1.54 4+ 0.25(0.8-2.3)
Difference NS. N.S. N.S. N.S.
(p-value)
Compared Velocity Latency Amplitude Duration
with parame- faster shorter no difference shorter
ters of - p<0.01 p<0.01 N.S. p<0.01
median
nerve

mean + standard deviation (range),

N.S.: not significant
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Fig. 9. Scatterdiagram showing correlation between
sensory nerve conduction velocity and age in median
nerve.
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Fig. 10. Scatterdiagram showing correlation be-
tween sensory nerve conduction velocity and age in
ulnar nerve.
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