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Abstract
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ntroductio
Nerve conduction study ( NCS) is

a test commonly used to evaluate the

function, especially the ability ofelecfrical
conduction, ofthe motor and sensory
neryes of the human body (l)- Nerve

Nerve conductive studies are the most informative portion of the electrodiagnostic evaluation
for a peripheral neumpathy. It is preferable to design a nerve conductive study for each type
of disease or syndrome in our locality by answering specffic questions. Recently, there is
increased interest in quality of normative values for each test result and compar€ should be
done between normal and patients regarding specific disease- So, the aim ofthe present study
is to determine the normal values of nerve conductive study of tibial and peroneal nerves
among normal healthy subjects in Tikrit city- The study has been conducted at rheumatologr
depafinent neurophysiolory unit at Tikrit teaching hospital at the period from l5th
November 201I to l5th of May 2012. Two hundred and ten (210) normal healthy volunteers
from medical students & medical stafffrom Tikrit teaching hmpital (mH) participates in the
present study to evaluate the normal values of NCS for different age groups. The normal
healthy subjects consist of 2 I 0 volunteers according to age groups:

Group l- Ninety subjects aged 20 to 29 years (50 male 40 female). Group 2- Forty subjects
aged 30 to 39 years (20 male 20 female). Group 3- Forty subjects aged 40 to 49 years (20
male 20 female). Group 4- Forty subjects aged 50 to 59 years (20 male 2O female). The NCS
was done by NIHON KOHDEN / Neuropack Sl EMG / EP Measuring System MEB-9400
Mdel20O9- In male subjects, there is no sipificant difference regarrding conductive velocity
between right & Ieft tibial nerves at age group 30-39 as compare to 20-29 years.

However, there is significant reduction in NCV of both right & Ieft tibial nerves at age group
40-49 years as compare to age group 20-29 years- Also, there significant reduction in NCV of
right & left tibial nerves at age group 50-59 years (42.85 + 9.1 * & 40.2 + 5.8 +*

respectively) as compare with right & left tibal nerves at age group 20-29 years (47.81 + 5.41
& 46.E4 + 2.2 respectively). In female subjecs, there is no significant difference regarding
conductive velocity of Ieft tibial nerve at age group 30-39 as compnre with age grotp 2O-29
years. However, there is significant reduction in NCV of right tibial nerve at age group 30-39
years (42.01 + 5.3+* p{.01) as compare to the same nerve at age group 2Gi29 yars, (47.54+
5.33 m/sec). While, there is significant reduction in NCV of both right & left tibial nerves aI
age group 40-49 years (34.E5 + 9.5.t, 37.46 * 5.65+* respectively) as compare to age group
2O-29 years (47 -54 + 5.33 n/s€c, 46.41 + 2-53 respectively). Also, there sipificant rcduction
in NCV ofright & left tibial nerves at age group 50-59 years (40.15 + 9.1 + &40.55+7.46
+r m/sec respectively) as comparc with right & left tibal newes at age group 20-29 years
(47.54 + 5.33 & 46-41 + 2.53 m/sec respectively).
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' cbnductite sEily helps in delineating the

extent distribution of neural lesion , also it
used in the diagnosis of peripheral nerve

disorders, it enables clinicians to

differentiate the two major groups of
peripheral diseases: demyel ination and

axonal degeneration (2,3,4).

Nerve conductive studies are the most

informative portion of the

electrodiagnostic evaluation for a

peripheral neuropathy. It is preferable to

design a nerve conductive study for each

type ofdis€ase or syndrome in our locality

by answering specifrc questions, (68).

Recently, there is increased interest in

quality of nomrative values for each test

result and compare should be done

between normal and patients regarding

specific disease, (9-l l). So, the

information obtain narrows the differential

diagnosis and hetps to plan heatrnent and

detemrine the prognosis, (l-3).

The classification of biological conditions

into normal and abnormal are the principle

basis of medical science. without it, there

could be no health serves (1, l2).

Yet none of standard books of physiolory

and medical textbook provides clear

definition of normality. A normal range

may be defined in different waYs in

clinical medicine, depending on the nature

and purpose ofthe measuremcnt, one

approach is to otrtain measurements from a

large sample of randomly selectd (13-

ls).

Nerve conduction studies (NCS) are

commonly used in the diagnosis of
peripheral nerve disorders, and results are

routinely compared to normative values to

discern abnormalities. For this reason,

prcper comparison values are critical for

valid interpretatioru ( I G I E).

Recently, there has been increased

attention to the quality of normative data

against which test results are compared,

because there is no normal values for NCS

in lraq, (9-l l).

So, the aim ofthe pres€nt study is to

determine the normal values of nerve

conductive study of Tibial and peroneal

nerves among nonnal healthy subjects in

Tikrit city.

The shrdy has been conducted at

rheumatolos/ departunent

neurophysiolory unit at Tikrit teaching

hospital at the period from l5th Novernber

201I to 15th of May 2012

Two hundred and ten (2'10) normal healthy

volunteers from medical students &
medical stafffrom Tikrit teaching hospital

(TTff participates in the present study to

evaluate the normal values ofNCS for
different age groups.

The normal healthy subjects consist of2l0
volunteers according to age groups:

Group l- Ninety subjects aged 20 to 29

years (50 male 40 female)

Group 2- Forty subjects aged 30 to 39

years (20 male 20 female).

Group 3- Forty subjects aged 40 to 49

years (20 male 20 female).

Group 4- Forty subjects aged 50 to 59

years (20 male 20 female).

Body height measured by digital height

scale to the nearest centimeter Body

weight: measured by digital weight scale

to nearest lffi gram. Body mass index:

calculated by the formula (Kg/m'z) weight

in kilogram divided by height in meter

squarc-

2

ub ects & Meth
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The nerve conduction sfudies were done
for Tibial & peroneal nerves & performed
as compound muscle action potentials
(CMAPs) for motor nerves, sensory nerve
action potentials (SNAPs) for sensory
nerves.

Motor parameters were as follows: l-
Distal latency; 2-Amplitude: 3-
Conduction velocrry (CD : is how fast the
nerve is propagating an action potential
measured by meter/second.

All data werc pr€sented as a mean and
standard deviation (S.D). Unpaired T test
was used to compare between means
groups- P value less than 0.01 and 0-05
were accepted as significant value.

Results
Two hundred & ten subjects were
participared in this study (l I0 male & 100
female subjects) ofdifferent age groups.

Table 1 shows the age, body weigh!
height & body mass index (BMI) of all
subjects classi! according to gender.

Table 2 shows the characteristic features
of male subjects distributed according to
age groups. Also, table 2 showed the mean
& standard deviati on of age, body weight,
height & BMI of male subjects distributed
according to age groups-

There are no significant differences
regarding body height between subjects at
different age groups.

Although, table 3 shows the mean &
standard deviation ofage, body weigh!
height & BMI of female subjects
distributed according to age groups.

Result of men conductive velocit5r
The r€sult ofconduction velocit5r was
compare between age groups, the age

Moreover, in male subjects, table 4 shows
tlnt there is no significant difference
regarding conductive velocity of right &
left peroneal nerves in men at age group
20-29 as compare to 30-39 years.

Howeveq there is significant reduction in
NCV ofboth right & left peritoneal nerves
at age group 4049 years (39.82 + 7.9Et+
& 43.07 + 6.6* respectively) as compare
to same nerve at age group 20-29 years
(46.65 + 8-4 &48.1 + 5.55 rcspectivety),
(table 4).

Also, there significant reduction in NCV
of right & left peritoneal nerves of both
right & left at age group 5G.59 yean (40.2
+ 5.8 r & 37.77 + 8.8 +* respectively) as
mmpare with right & left tibal nerves at
age group 20-29 years (46.65 + 8.4 & 48.1
+ 5.55 respectively), table 4.

Resuh ofconductive velocity in female
subjects (table 5)

The result ofconduction velocitSr was
compare between age groups, the age
group 20-to 29 years regarded as controt
group to other groups.

3Tibir Medical Journal 2012; tEQ):t-8

group 2&to 29 years regarded as control
group to other groups-

In male subjects, there is no significant
difference regarding conductive velociqr
between right & left tibial nerves at age
group 3G.39 as compare to 20-29 years.

However, there is significant reduction in
NCV of both right & left tibial nerves at
age group 4049 years as compare to age
group 20-29 years, (rable 4).

Also, there significant reduction in NCV
ofright & left tibial nerves at age group
50-59 years (42.85 + 9.1 + & 40.2 + 5.8
*r re.spectively) as compare with right &
left tibal nerves at age group 2G29 yean
(47.81 + 5.41 & 46.84 +2.2 respectively),
table 4.
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In female-subjes, there is no sipifrcant
difference regarding conductive velocity

of left tibial nerve at age group 30-39 as

compare with age group 20-29 years.

However, there is significant reduction in

NCV of right tibial newe at age goup 3G

39 years (42.01 + 5.3** P{.01) as

compare to the same nerve at age group

20-29 years,(4l.54 + 5.33 m/sec), (tabte

s)

While, there is significant reduction in

NCV ofboth right & left tibial nerves at

age group 40-49 years (34-85 + 9.5ti'
37 .46 + 5.65+* resp€ctive$ as compare to

age group 20-29 Years (47 .54 + 5-3)

mt*c, 46.41+ 2.53 respectively)' (table

5).

Also, there significant reduction in NCV

of right & left tibial nerves at age group

50-59 years (40.15 + 9.1 + &40.55r7'46
++ m/sec respectively) as compare with

riglrt & left tibal nerves at age group 20-29

years (47.54 + 5.33 & 46-41 L 2-53 nl,lser

respectively), table 5.

Moreover, in female subjectq table 5

shows lhat there is no significant

difference regarding conductive velocity

ofright & left peroneal nerves at age

gfoup 30-39 years as compar€ to the same

nerve at age grouP 20-29 Yeats.

However, there is significant reduction in

NCV ofboth right & left Peritoneal nerves

at age group 40-49 yearc (42.14 *9'43+1

& 40-17 + 4.2+ respectively) as compare

to same nerve at age grouq- 20-29 years

(4E.70 + 4.0 & 49.62 + 6.12 r€spectively )'
(table 5).

AJso, there significant reduction in NCV

ofright & left peritoneal nerves of both

right & left at age grouP 5G59 Years

QJ .39 + 8 .7 ++ & 42.97 + 1l .6 ,+

respectively) as compare with right & left

tibal nerves at age group 20-29 yeam

(4E.70 * 4.O & 49.62 + 6.12 mlser.,

respectively), table 5.

Discussion
The introduction of techniques of

measuring nerve conduction velocity in

human in vivo was important milestone in

the evaluation of Patients with

neuromuscular disorders, (19-20)-

The categorizations of biological

phenomena into normal & abnormal are at

the foundation of medical practice.

Without it, ther€ could be no health

services. lt is therefore of firndamental

consequenc€ to know what this dichotomy

is based. Yet, none of standard physiologl

& medical textbooks provides a clear & un

ambiguous definition of normality, (13-

l4).

The present study is the flrst shrdy that

investigates the inlluenc€ of sp€cific

personal factors age, BM, gender, were

evaluate on nerve velocity of Tibiat &
peroneal nerves among normal healthy

subjects in Tikrit citY.

There are manY studies on nerve

conduction study that have been done

elsewhere. These include the factors that

affect nerve velocity. These factors can be

divided into biological factors (age' height

gender) & physical factors which are

r€lated to the physical state ofnerve &
muscle, (21-23).

The present studY showed that

conduction velocity of motor fibers of
tibial nerve is similar in female as compare

with male counterpart in all age groups.

The same finding was true for motor

activities ofperoneal nerve al all age

groups-

The low value ofnerve conduction

velocity of motor fiber ofperoneal nerve

4 Tikrit Medical Journal2012; I8(2): I-8
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of right dominant leg in rnen & women as

a compare to left leg may be explain there

is significant delay in conduction velocity
as physical activity & repelitive motion
may caus€ stretching ofnerve with
unyielding musculotendinous

compartments followed by fascicular

thickeaing (24-25).

Nerve conduction velocity can be easily

measured on peripheral nerves. The
velocity is directly depended on the
diameter of fiber myelination &
temperatue, (26-28).

In the present study, there is sigrificant
decrease in nerve conduction velocity
Tibial & Peroneal nerves in male and

female subjects at age above 50 to 59
years old as compare with subjects at age

of20-30 yean old.

Flack et al found that age has a

significant effect on s€nsory nerve

conduction velocity, (29). Also, previous

results showed tlrat conduction velocity of
median nerve in newborns is

approimately 50% ofadult values &
progressively increase and reaches the
adult value at the age ofthree. I^ater, in
adulthoo4 the nerve velocit5r decrease

with age, more in the lower than in upper

limbs, (2G31).

A similar observation was made by
stalberg and Flack for motor nerve

conduction, (30).

Also, Tong et al 2004 in their study in
the effect ofaging on sensory nerve
conduction study noticed rhat the rate of
change in parameters was significantly
greater in median nerve than ulnar nerve,
(31).

Moreover, Awang et al (2006) showed

slowing of nerve velocity with increasing

age in median nerve- Similar observation
was noticed in the motor and sensory

velocity ofthe ulnar nerve, (27). It was

found a signiFrcant reduction in motor
median nerve conduction velocity at 50
years and above (50.9t5.3 m/s) as

compare with subjects at age 20-30 years

(57.6+5.7rnls).

Conduction velocity begin to decline

after 3040 years ofage, but the values

normally changes by less than l0 m/s by
tlre sixtieth years, or even tlre eightietlr
years (3 1 -32). The result of other study

showed that a rcduction in the mean of
conduction rate ofabout l0 % at 60 vears

ofage, (33-34).

Leelasamran et al (2005) found in study

on 100 adult volunteers aged 30 to 40
years, (35). They showed that tibial motor
nerve at age 30-40 years had a conduction
velocity of (58.GI3.7 m/s), distal latency
(3.6+0.4 ms) & amplitude of (10.7+3.t m
v).

The present study conclude that there are a
reduction in nerve conduction velocities of
both tibial & peroneal nerves with advance

in age especially above 50 years.

This reduction in NCV with age is

attributed to decrease number of nerve

fibers, a reduction in fiber diameters and

change in frber membranes, (36-38).
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/O4 years 5{l-59 years20-29 years 3039 years

50 20 20 20

Aqe {yeafs} 24.08 ! 2.44 35.2 t 3.0 4.5!2.8
Body Weight
(Ks)

73.2 ! 11.2 87.4 r 10.5 95.2 t 13.8

Height (cm) 174.6 r 8.19 177.6 ! 7.11 171.4 ! A-7 174.6 r 6.90

B l (Kq/ 2) 24.01! 3.7 27.7 ! 3.57 27.17 ! 1.21 31.3 r 4.37

Table Chai?cteristic features of male sub

Table (3 accord to S

Table (4) show comparison of conduction velocity of motor of Tibial & peritoneal nerves
between t&left

Table (5) show comparison ofconduction velocity of motor of Tibial & Perioneal nerves
between t & left nerves ln women.

8

30-39 years 40-{9 years 50S9 years20-29 years
20 2020

u.at2.7 115.05 r 3.1 55.9 ! 2.4Age (years) 23.7 ! 2.83

79.55 r 1i.G71.6 ! 9.17Body Weight
Ks

162.05 ! 4.7 161.05 ! 5.67Height (cm)
30.7 ! 4.9 33.2 t 5.75Bill ks/m'? 25.5 t 3.6 27.3 ! 3-7

Motor activity of Tibial nerve 2G29 years 3G39 years 4(H9 years 5G59 years

Conduction velocity of right leg
(m/sec)

47.81 r 5.41 46.681 5.1 42.85 r 9.1'

Conduction velocity of Ieft leg
(m/sec)

46.44 ! 2.26 46-94 ! 4-7 39.a2 +7.9 * 40.2 r 5.8 -

Motor activity of Perioneal
Nerve-

conduction velocity of right leg
(m/secl

46.65 r 8.4 46.94 ! 4.7 39.82 r 7.98"" 40.2 i S.8*

Conduction t/elocity of left leg
(m/secl

€-1 t 5.55 37.77 r 8.8*

30-39 years 40-49 years 50-59 yearsMotor activity of Tibial nerve 20-29 yezrs

47 -54 + 5-33 34.85 + 9.5** 40.16 + 9-l**Conduction velocity of right
leg (r/sec)

37 .46 + 5.65** 40.55 + 7.46**45.6t x2.13Conduction velocity ofleft leg
(dsec)

45.77 + 6.4 42.14 + 9.43*tConduction velocity of right
leg (m/sec)

42.91 + 11.67*'49.62 + 6.12 47.62 + 6.1 40-17 t 4.2*.Conduction velocity ofleft leg
(n/sec)
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Characteristic features of female

to

to ln men.

to

Number
54.85 t 3.01

82.7 ! 14.01

40Number

88.1 i 16.664.5 r 13.8

162.8 r 5.8156.7 r 25.5

40.17 I 9.1 *

118.36 r 6.4 43.07 1 6.6t

42-01 + 5.3**

46.41 +2.53

Motor activity of Peroneal

Nerve.

32.39 + 8.7**48.70 + 4.0


	



