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ABSTRACT

BACKGROUND AND AIM: Use of F-wave studies is a
recent development in electrophysiology. Abnormalities
in F-wave latency may be the sole abnormality in certain
types of peripheral neuropathy when other conduction
studies have been normal. Our work aimed to determine
mean values for the principle components of the ulnar
nerve F-wave, namely: latency, amplitude, duration in
normal Sudanese adults, to compare between right
and left, distal and proximal mean values of the F-wave
latency, amplitude and duration, and to find out sex and
age related changes in the principle components of the
F-wave as well as to find a relationship between the
different F-wave parameters. SUBJECT AND METHODS:
Observational nerve conduction study was performed
on one hundred normal Sudanese adults (male=55,
female=45), on voluntary basis, using an inclusion
criteria of being normal Sudanese adult with no history
of neurological disease. Recording took place in the
faculty of medicine, university of Khartoum, using an
electromyography machine. RESULTS: Values obtained
in this study showed a mean of 27.6+0.23 (SE) msec for
F-wave distal latency, a mean of 433.75+17.46 (SE) mV
for F-wave distal amplitude and a mean of 6.27+0.22 (SE)
msec for F-wave distal duration. No significant difference
observed between right and left upper extremities in
the different F-wave parameters and between distal and
proximal values of the F-wave amplitude and duration.
There was sex related changes in F-wave distal latency
and duration with shorter latency in females and shorter
duration in males, but no age related changes was
observed concerning latency, amplitude and duration.
Asignificantcorrelation between distaland proximal values
of the F-wave components as well as between F-latency &
duration and between F-amplitude and duration had been
suggested. CONCLUSION: Mean values of ulnar nerve
F-wave components among healthy Sudanese adults
seems to similar to universal figures. Right and left and
distal and proximal values were similar and no age related
changes observed in the different F-wave parameters. F
-wave latency revealed a significant relationship with sex,
F-wave duration was more related to F-latency than to
sex, with shorter latency in female and shorter duration
in males. A strong positive correlation between distal
and proximal values and between distal amplitude and
duration was also suggested, while a negative correlation
was found between distal latency and duration.
Key words: F-wave, F-latency, Ulnar
electromyography

nerve,

gadlall

dndl g o el s 2l Gl da e pealial dodan sl adll daa (1 5 ilaaY)
=8l s ¢ Jlally Cpall Gn Dl Jae (20 el 8 Lgtaag ¢
< _yail) 48 yma (3 ¢ Lgina s Lgdin g¢ g 5aSI) ol A sal Ao s i il 5
Op Ale alayl (4 XS yeall g g il Alall iy a0 Gl ualic
(Dhlae Yl e pe Ay sasaail) 35l ol As gal paliall Calisg
5 sl ) 5l o gla A drelas ccalall A4S celiae Y Cailla g ple aud
Ay yand) Caline d Cuuial) SIS (e HLSI laial) (e Dle e L Slai)
lsle doan Al dplass g1l 2] 0.23 £27.6 (o Al ol 02 (8 adl)
5 gall dad il Lo 17.46 £433.75 5 20 Gl A sal 6 L
pl) (8 bl s Gaadd) G A0 el A sall B0l 456 (e 0.22 +6.27
) gl el Al 2l il A el jualial) Caling 8 Ay jall 5 i)
bl 5 0 5aS)) ol Cal A ga & S e Al ) IS LS | S
Y Aad Bl 5 LY 8 G saSl) (oY dad JB) e tp sl Alia il (B
@l i) G dla dga g ade oo Al Al CdES Liagl 5 sSAI d )
Ll 5 il (ol G0 S Bl a5 LS ¢ panll g 1) aY ddliaal
LAY 3aall 5 daall Col g Baall 5 ()9Sl il G SIS 0l Y
s & lgle duan 3 aall g Al s o saSl 5y Y dans o)) ol
i) gl aa g ¥ Lalle auil) ells Bl LS il sud) G Ayl
3gn s A pal) i ol LS gl g i) (sl o Slasll s Gzl G
O3S dage o i 8 Gl 5 2,0 Y AR G i) Gy dla
Gl ST Ala 3 saall Gl A ge () san WS g il ae dBNe (e kS
GV oSl Y Aad JE o aa g Ledie o il Lgilea (e (o 5aS)
Leo bl 5 mail) ol (s (o 98 ol ) 2 gy .y 5SAN Bl (oY A i

A0 Cal gl Gl ) jaiall (g

Received on: April 22, 2014
*Correspondence: khalilwafaa@hotmail.com

Accepted on: August 5, 2014

v2Department of Physiology, Faculty of Medicine, University of Khartoum, Sudan

Ulnar Nerve F-Wave Response of Normal Sudanese Adults, Khalil WAH 35



ORIGINAL ARTICLE

MAJMAAH JOURNAL OF HEALTH SCIENCE, Vol 2, Issue 2, 2014

INTRODUCTION

F-wave is a measurement of the latency over the
afferent and efferent arcs of human motor nerve
fibers from the stimulating site to the anterior horn
cells[1]. Theresponseisinvariably evoked in a normal
individual during the motor nerve conduction study
by supra-maximal stimulation of the distal portion
of the nerve. Nerve conduction study is one of the
electro-diagnostic studies, which can be of a valuable
asset in the diagnosis and follow up of neuromuscular
diseases, however, must be used as an extension of
clinical evaluation and not as a routine test [1].

Use of F-wave studies is a recent development in
electrophysiology, and abnormalities in F -wave
latency, as to those studies, may be the sole
abnormality in certain types of peripheral neuropathy
when other conduction studies have been normal.
[2]. Guillian Barre Syndrome (G.B.S) or post infectious
neuropathy, a neuropathy of symmetrical disability
commonly associated with antecedent infection
and high cerebrospinal fluid protein level with
pathological changes of primary demylination,[3,4] is
one of the neuropathies where F-wave may be used
for diagnosis even in mild and early cases [5,6].

SUBJECTS AND METHODS

Motor nerve conduction studies were performed on
one hundred normal adults (males=55, females=45).
Selection of the subjects was on voluntary basis,
whereby any person fulfilling the inclusion criteria of
being a normal adult of the Sudanese nationality of
either sex with no symptoms or signs or history of
neurological disease. Recordingtook place byapplying
surface electrodes and using an electromyography
machine, (E.M.G) Medelec MS 92. The F-wave is
easily obtained by stimulating the distal portion of
the ulnar nerve using motor nerve conduction set-
up and changing sweep velocity (msec/division)
to 5-10 msec, sensitivity (uv/division) to 500 uv,
and stimulus rate of 1/2 seconds. Recording took
place with supramaximal intensity and 17 -wave is
observed. F-wave latency should be compared with
other normal values, more than 2 msec difference
between the right and left sides is significant [7].

RESULTS
One hundred normal adults male=50 and
female=45withmeanages38.29+1.24and 36.4+1.18
(P> 0.05) respectively, were investigated for F-wave

latency, amplitude and duration of both right and left
ulnar nerves using E.M.G machine measurement.
Comparisons in F-wave distal and proximal latencies
between males and females right and left ulnar nerve
are as shown in Tables1,2.

Table 1: Comparisons in right and left F —wave distal
latencies between males and females ulnar nerves

Test D.L.RT (msec) D.L.LT (msec)
Sex Males Females | Males Females
No. 55 45 55 45
Mean + | 28.81+0.25 | 26.31+0.28 | 28.63+0.26 | 26.16+0.28
SE
P =0.000 P =o0.000
*D.L.RT= distal latency right; *D.L.LT.: distal latency left

Table 2: Comparisons in right and left F~wave proximal
latencies between males and females unlar nerves

Test PL.RT (msec) PL.LT (msec)
Sex Males | Females | Males Females
No. 55 45 55 45
Mean £ | 23.52+0.40 | 20.99+0.42 | 23.67%+0.28 | 20.84+0.49
SE
P =o0.000 P =o0.000
*P.L.RT= Proximal latency right; *P.L.LT.: Proximal latency left

Comparisons in F-wave distal and proximal durations
between males and females right and left ulnar nerve
are as shown in Table.3, 4.

Table 3: Comparisons in right and left F-wave distal
duration between males and females ulnar nerves

Test D.D.RT (msec) D.D.LT (msec)
Sex Males | Females | Males Females
No. 55 45 55 45
Mean + | 5.55+0.27 | 6.99+0.39 | 5.78+ 0.24 | 7.04% 0.31
SE
P =o0.003 P =o0.020
*D.D.RT= distal duration right; *D.D.LT.: distal duration left

Table 4: Comparison in the total mean of the right
and left F -wave proximal duration between males and
females ulnar nerves

Test PD.(RT&LT) PD.(RT&LT)
(msec) (msec)
Sex Males Females
No. 55 45
Mean + SE 5.42 + 0.24 6.49 £ 0.28
P<o.05
* PD.RT & LT: proximal duration right and left
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The study revealed indirect significant correlations
between distal duration and distal latency and
between proximal duration and proximal latency
(P<0.05). The study also revealed direct significant
correlations between distal amplitude and distal
latency and between proximal amplitude and
proximal latency (P<0.05). There were a strong
statistical direct correlations between distal and
proximal latency, distal and proximal duration and
between distal and proximal amplitude as shown in
Figures 1-3.

Figure 1: Relationship of proximal latency to distal latency
(R Square = 0.4779 P < 0.0001 Prob. >F)

Figure 2: Relationship of proximal amplitude to distal
amplitude (R Square = 0.2149; P < .0001; Prob. > F)

DISCUSSION
In this study, ulnar nerve conduction on both male
and female subjects were investigated. Several
F-wave parameters were utilized for measuring
normal values for the F-wave main components
among Sudanese adults. Comparisons between
right and left upper extremities and between distal
and proximal values were made. Sex and age related
changes were also investigated with a total number
of fifty five males and forty five females with mean
ages 38.29+1.24 and 36.4+1.18 (P> 0.05) respectively.

Figure 3: Relationship of proximal duration to distal
duration (R Square = 0.3443; P < 0.0001; Prob. > F)

Correlations between the different F-wave
parameters revealed no significant difference in the
different F-wave parameters between both sides,
including both distal and proximal values. This
coincides with similar findings in previous studies
elsewhere [8-10]. There were no age related changes
in the different F-wave parameters detected in
this study, again coinciding similarly with findings
reported by Peioglou-Harmoussi, Anantharaman
and Bhatriagar, and Clinchot et al [11-13]. The study
detected sex related changes in the F-wave latency
and duration, females reporting shorter latency while
males reporting shorter duration. This difference in
the F -wave latency between adult Sudanese men
and women supports the work of Bruno Greqori
et al who documented similar findings, [14] and
who observed a difference in the F-wave latency
parameter only suggesting that F-wave duration is
more related to F-wave latency than to sex, a finding
that could be also proved in our study as an inverse
relationship. Another two interesting findings were
that direct relationships were found between F-wave
amplitude and duration, and between distal and
proximal values (Figure 1-3).

CONCLUSION
The mean values of the ulnar nerve F-wave
components in healthy Sudanese adults seem to
be similar to universal figures. No dissimilarities
reported between distal and proximal values of the
F-wave amplitude and duration and between right
and left upper extremities in the different F-wave
parameters, and no age related changes could be
proved. While F -wave latency revealed a relationship
with sex, F-wave duration seems to be more related
to F-latency than to sex, with shorter latency in
females and shorter duration in males. Strong
positive correlations between distal and proximal
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values and between distal amplitude and duration,
while a negative correlation between distal latency
and duration, were suggested.
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