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F Wave in the Median and Tibial Nerves in Healthy Adults

Kwang Soo Kim, Kyung Mu Yoo

Department of Neurology, Kosin Medical College,
Pusan 602-702, Korea

= Abstract =

F-waves are late responses occurring after the M-response on supramaximal sti-
mulation of motor fibers. The F-wave is useful in evaluating proximal motor nerve
conduction and in assessing the integrity of the ventral root. It also provides a measure
of motor neuron excitability.

This study was undertaken to get normal data of F wave in the median and tibial
nerves. Observations were made on 40 healthy adult subjects (20 men and 20 women)
ranging in age from 24 to 69 years and in height from 147 to 186 cm. F-waves were
recorded from the abductor pollicis brevis and the abductor hallucis by stimulations
at various sites along the median and tibial nerves, respectively. Twenty consecutive
traces were carried out, and F-wave latency (FWL), F-wave conduction velocity (FWCV),
F ratio, and F-response freguency were determined. FWL in the median nerve was
influenced by age, height and arm length, and FWL in the tibial nerve influenced by
age and height. FWCV in the median nerve was influenced by arm length, and FWCV
in the tibial nerve influenced by age. F-response frequency in the median and tibial
nerves were not influenced by age, sex, height, and limb length.
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Fig. 1.The latency difference between the F
wave and the M response represents
the passage of a motor impulse to and
from the cord through the proximal
segment. Considering an estimated mi-
nimal delay of 1.0 ms at the motor
neuron pool, the proximal latency from
the stimulus site to the cord equals
(F-M-1)/2, where F and M are latencies
of the F wave and the M response. In
the Segment to and from the spinal
cord. FWCV=2D/(F-M-1), where D is
the distance from the stimulus site to
the cord and (F-M-1)/2, the time re
quired to cover the length D. Dividing
the conduction time in the proximal

segment to the cord by that of the re-
maining distal segment to the muscle,
the F ratio=(F-M-1)/2M, where (F-M-
1)/2 and M are proximal and distal
latencies(From Kimura'").

i rlo o >

3 A<l 409 @] FWL, Fy], FWCV, % Fyg}
L TAT B4 Zo] &5 A
Al 247} 251+ 1.7 msec, 3.08+ 0.55,
m/sec 2L 84.6+ 127% R o0, Hol
142521 247} 22.0+ 1.2 msec, 0.934 0.

. 684+ 36 m/sec ¥ 84.8+ 129%Fth HE

A
33

> > ol AL >
OJ\NH_F fo AL

Al

=

AR A ZA7E 4754 39 msec, 3.62+ 0.
0.7+ 33 m/sec L 87.9+ 1127929, &9
AASA T 40.1+ 2.7 msec, 0.99+ 0.
+48m/sec ! 89.1+ 11.2% %t 18)1
73—‘—/& ﬁ_,] 01/\]7—'3324,] MN-
Z *_iil-t— Zb7ZE 557+ 3.1 m/sec 2 449
m/sec3

H}_nm

F Z,

1

o 5 o By oﬁmoﬁaoiﬂri
o M H
Y]

;. O

lo,

=il
=

@)
<

o,
ol oxt |

I+
w

oX ol il ok Y Y AL Mot N ol g §

p—t

=719 A

1 ‘T‘ "1
W gt
2 MNCV4
AA tha

2 9
"11

f%}S_ %}O}iﬂ
g AASFAY,
qi_ag ul )\\;do] =
g0, FWCV

AA—=

311

034419*‘

ol
>
oy
Iy

18

3

X
ol
fet

iy o

1r

o oo e
* o =

<
orEjr

o

3,

0,

~y
K%

RE > e ook 1o rl aE o B o i i

fr X rR
ol M ot > r2
32§ o Ho p

o
=
(@)
<5
rr
r
oY



AEARE WRE AXE  F10E F28%, 19%

Median nerve

5 b/ 200 uV/D
| . ‘ " S s/l
: : ’K- S
_/\/ »-:;:
N
=2 e
://\/\; // {\ :“;
1/ T

——

[{ /43 .

813 as ? 23.5 as
(a)

MNCV= &
BErol #9f

Tibial nerve

4

\\\\\}\\\\\\\-\\\.\\

12]2‘ &S 4:8.8 ns

88 u¥/D
{8 es/D

(b)

Fig. 2. M responses and F waves of twenty consecutive traces in the median(a) and tibial(b) nerves

in a normal subject.

Table 1. Normal data for the F-wave in the median and tibial nerves in 40 subjects (Age 24-69

years, mean 44.3 years. Height 147-

186cm, mean 163. 9cm)

FWL(msec) FWCV(m/sec) F-Frequency
Site F-Ratio (%)
Mean+SD M+2SD Mean+ SD Mean+ SD M-2SD Mean+ SD
Median N.
Wrist 251+17 285  3.08+0.55 65.6+ 3.3 59.0 84.6+ 12.7
Elbow 220+1.2 244  0.93+0.08 68.4+ 3.6 61.2 84.8+ 129
Tibial N.
Ankle 475+39 553  3.62+047 50.7+33 41 87.9+ 114
Knee 401+27 455 099+ 0.13 5371438 4.1 89.1+11.2

FWL : F wave latency, FWCC . F-wave conduction velocity
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Table 2. Stepwise multivariate regression analysis in 40 normal sujects

Regression coefficient

Variable
FWL FWCV F-Frequency MNCV
_Median N,
Age 0.043** —-0.072 0278 —-0.078*
Height 0.058*
Arm length 0.169*** 0.447*
Tibial N.
Age 0.117* —-0.220** —0.140*
Height 0.267* —-0.319
Leg length 0.689

* p{0.05 ** p{0.01 *** p<0.001

Sex was not included in the all final regression models.
FWL  F-wave latency, FWCV : F-wave conduction velocity, MNCV . motor nerve conduction velocity
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