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Hoton Herve Conduction Yeloccty

INTRODUCTION

Conduction velocity is defined as the distanceirapulse travels along a nerve per unit time. The
presence of three specific nerve fibers -the aftenerve fiber, the sensory afferent muscle fibed the skin
sensory afferent nerve fiber (Eccles and Sherrmgi®30), allow us to test respectively (1) motarve
conduction, (2) monosynaptic reflex and (3) sensamve conduction. Lillie (1925) showed that cortdcin
a myelinated nerve is discontinuous or “saltataayd that the impulse skips along the nerve fibemflone
node of Ranvier to the next. This is nature’s wéylataining higher speeds of conduction: the gretite
distance between nodes of Ranvier in a nerve fiher faster its speed of conduction (cited by Smarid
Basmajian).

Nerve conduction velocity may be influenced byesal/ factors as age, sex, physical training, injury
states, temperature, dieting, sauna and dehydraienve conduction velocity measurements can beitapt
for evaluating neuropathies, abnormal states oh#éreous system and different training states.

This report deals with the analysis of data olgdifrom a research conducted in Indiana University
which aim was to compare the ulnar nerve conductglncity of young (22.6 years) and elderly (71e&ng)

people. Additionally, a few other aspects relateddrve conduction velocity are expounded.

METHODOLOGY

Ulnar motor nerve conduction velocity (NCV) wasessed in 10 young persons (22.6 years) and 10
elderly persons (71.4 years). Double stimulaticchmégque was used for the measurements. Ulnar neage
stimulated by short electrical square 1ms pulseso$tant current applied through skin electrodéwa sites:

right above the elbow (proximal site) and right abohe wrist (distal site). Proximal and distaklaties were
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measured as well as proximal and distal distantedssn stimulation point and the EMG recording pg¢byt a

tape measure) in order to calculate the ulnar nesweuction velocity.

RESULTS

Ulnar motor nerve conduction velocity was sigrafiy higher (no significant correlation and t-Test
shows significant differences)in young persons §2¢ears) when compared with elderly persons (71.4).
Average young NCV was 63.08 m/s and average eld¢dy was 55.36 m/s. However, individual analysis
shows that 5 young persons (62.3, 62.2, 61.3, &1d360.8 m/s) obtained considerable similar vaekgito 2
elderly persons (60.2 and 59 m/s).

Data analysis is shown on the following pages.
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ULEAE RERVE CONDUCTION VELOCITY
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t-Test Two-Sample Azsuming Equal Var
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ULNAR NERVE CONDUCTION VELOCITY
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DISCUSSION

Age and Nerve Conduction Ve ocity

Based upon the statistical analysis of NCV IU itssuhere are significantly differences betweeong
and elderly people. Campbellat (1973) showed that in some old subjects the maxiroonduction velocities
were reduced in motor nerves; there was also eg&ddéimat slowing in impulse conduction was partidyla
marked in distal regions of axons. Further, theyntbthat within the elderly population a numbenwtor units
were often enlarged and tended to have relatively svitches. Lascelles and Thomas (1966) obsetlat in
nerves from subjects under the age of 65, intelinkmigth was closely correlated with the fiber deter
(approximately linear relationship). Over the ade5, irregularities of internodal length were coommand
appeared to be the result both of segmental denaygln and remyelination and of regeneration aftenplete
degeneration of nerve fibers. These authors ateanot explain the significance of their findingrelation to
the slowing of nerve conduction found in later iéied to the loss of ankle jerks and vibration sengbe legs
of the elderly.

According to Baer and Johnson (1965), the nervglection velocities values of the motor fibers o t
ulnar, median, peroneal and posterior tibial neimethe newborn are roughly 50% of adult values dadng
the fourth year they reach adult values. Most edeng, from the ages of 4 to 16 years the valoesdnduction
velocity slightly exceed those for adults. DatanfrbaFratta and Smith (1964) indicates a systenmegative
correlation, but low, between age and conductidooiy in 128 male subjects, but the authors ditideem it
clinically applicable. Their findings are contrarythe general impression that there is a markedndgition of
nerve conduction velocity in the higher age groups.Lorme and Watkins (1951) hypothesized a twgesta

process for strength gain: increased nerve actioitgwed by muscle hypertrophy. Moritani (19813itred both
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young and old men in an eigth-week isotonic stienigining regimen. Young subjects increased betiral

activity and muscle mass; older subjects increasedal function only. Thus, neural activity is gughangeable
in all ages (Everett, Smith, Sally and Zook, 1986).

Nevertheless, if one weights the pros and consvemalyzing the 1U results individually, one should
consider that other factors might be more deterntirmh NCV change than age. Ideally, we should @ty
longitudinal studies.

It should be mentioned in passing that brain mmaash 90% of definitive at 6 years old and at 12-13
years old it is definitive and functional and masfggical maturation or nervous cells also reachaaimum at
10-12 years old, approximately, following until tadolescent final maturity (16 and 18 years olddiols and
boys, respectively). Thus, the central nervousesyss the first mature system of the person anidrem 10-12
years old possess an extraordinary plasticity ef dantral nervous system that imply a high exditgtbof
director nervous processes and, on the other fzalwdy differentiated inhibition. The high excitabjilleads to
fast reactions, elevated frequency capacity anastiperfect motor learning (Grosser, 1982). Thadityewas

also reported by Hollmann and Hettinger (1980).

Sex and Nerve Conduction Velocity

LaFratta and Smith (1964) carried out a total & fleterminations of nerve conduction velocity loa t
ulnar nerve of 149 subjects, 21 of whom were fema@leey observed systematic differences in motovener
conduction velocity between the sexes, being fastehe female than in the male on the basis aitéibl

measurements.

Sauna and Nerve Conduction Veocity

Gieremek (1990) carried out a research which aas t®@ examine influence of sauna upon time of the

simple reflex as reaction to sensory and light slijAchilles tendon reflex (T reflex), Hoffmannflex (H-
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reflex) and velocity of nerve conduction and therkvoapacity of muscle. 15 judo fighters and a calrgroup

of 15 men were examined. The measurements wergeaaut just before and 15 minutes after the sauna
bathing. According to the findings, a sauna lowtes functional efficiency of the cerebral and spicard
nervous centers and at the same time increasepetifgheral motor neuron activity. Immediately aftbe
experimental procedure a muscle capability was ted/@s well. Furthermore, it was proved that thell®f

the subjects’ physical activity involvement (comfmets versus non-athletes) had no significant efice on a

change trend in the examined reflex actions neithahe intensity of these physiological reactions.

Temperature and Nerve Conduction Velocity

Bicknell etal. (1982) investigated peroneal nerve conduction wgldefore and after a marathon race.

The authors concluded that endurance exerciserdiedter NCV except by changing body temperature.

Dehydration and Nerve Conduction Veocity

The effect of dehydration on spontaneous musaéivity and nerve conduction velocities in elite
power athletes was investigated by Nousiaineal.ef1983). Dehydration, especially such as that chirgea
diuretic, caused a significant amount of motor pauhyperexcitability. Acute dehydration did not eaff

conduction velocities of the neurons studied.

Dieting and Nerve Conduction Velocity

Komi and his associates studied several meastiresuoomuscular performance including ulnar NCV
in monozygous and dizygous twin pairs. The authmilgated that one twin pair was excluded from shely
since the loss of 20% of body weight through dggiimone twin was accompanied by a 20% decreaserive
conduction velocity of the ulnar nerve, suggestimgt environmental influences may have a significgfect

upon several neuromuscular parameters includinger@nduction velocity.
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Injured State and Nerve Conduction Ve ocity

Some injures are also associated with change€M. IRor example, atrophy of the infraspinatus meiscl
and decreased strength in external rotation andctioth of a healthy 20-year-old highly competitivaseball
pitcher revealed decreased suprascapular nerveucion to the infraspinatus muscle (Smith, 19958y ¢he
injured leg 4-8 days post trauma motor nerve cotolniovelocity in the knee-caput fibulae segmenttiod
superficial peroneal nerve was significantly snralldhen compared with the contralateral leg andcibrrol

group -five weeks post trauma these values wenmalagain- (Kleinrensink etl., 1994).

Training and Nerve Conduction Velocity

According to studies of Reid at. (1986), slower tibial nerve conduction velocitigsere indicative of
greater abilities in neuromsucular functioning toguce higher outputs in power in the vertical juzupd faster
tibial nerve conduction velocities were indicatfelack of neuromuscular abilities to produce higlesels of
vertical jump power in college football linemen.@#anations for this relationship centered on mufahetion
and adaptive abilities by individual subjects tongensate for physiological limitations. Supraspitalction
may have a greater influence than NCV for poweetsyment.

Kamen etal.(1984) assessed ulnar and posterior tibial motoveneonduction velocity in 91 athletes
and non-athletes. The athletes included male wdifjats, swimmers, jumpers and male and femalektra
sprinters and distance runners. NCV of the weildfietr$ was significantly faster than that of theatgroups for
both motor nerves. The male marathoners had theestoposterior tibial NCV of all subject groupsmpers
and male sprinters had slower NCV than the meaalfsubjects in both motor nerves.

There is some evidence that data presented hedd cepresent training-induced changes in NCV.
Lastovka (1969) of Prague examined the conducteacity of the ulnar nerve and posterior tibialvesin 32

healthy apprentices, 16 of whom had been trainindifferent sport disciplines in the previous fitee eight
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years. The others had received no special physaiaing. Significantly faster posterior tibial NCOWere found

in the trained subjects than in the untrained grdinere were no significant differences in ulnar\Nketween
the two groups. The author attributed the fastatgy@r tibial NCV in the trained group to long#tephysical
exercise and suggested that the lack of a differam¢he ulnar nerve could be attributed to thellammanual
work performed by all apprentices.

Buchberger and Novozamsky (1971) found that playsiaining in children between 12 and 14 years (9
hours of gymnastics weekly) increases excitabitynotor nerve fibers. The effect is highly sigo#nt for
motor fibers to the biceps brachii of boys. Accoglito the authors, two explanations are possildle:a(
decreased conductance of shunt pathways througtenarus tissue; and (2) changes of electrical petens of
motor nerve fibers.

Fourteen badminton players, twelve swimmers aravievsedentary subjects were studied by Hoyle and
Holt (1983). Swimmers were found to have the fdsteaction, response and movement times. Badminton
players were found to be the fastest group in ghétyatest, in movement speed and in nerve condaoct
velocity. Factors involving voluntary motor abilitather than reactive capability appeared to disish the
three groups.

Wilmarth and Nelson (1988) compared the distakegnlatency period of the ulnar nerve in 15 cdstro
and 10 long distance cyclists. Results showedtkigge was a statistically significant differencedistal sensory
latencies between long distance cyclists and tmér@logroup. However, there was no significant etation
between distance bicycled and latency. Resultsisfstudy lead to the belief that there may be tdaphanges
in long distance cyclists which could account fbarges in sensory nerve conduction velocity of ulmar
nerve.

Ringel etal. (1990) assert that some studies in healthy pitcldering spring training and again at
midseason demonstrate that slowing of suprasxcameleve conduction is detectable in some casedeas t

sSeason progresses.
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Data from LaFratta and Smith (1964) indicate thlaen both right and left ulnar nerves were tested (

31 men-the sex factor eliminated) more subjectsbéeld a higher nerve conduction velocity on thenduant
side than on the nondominant side. The actual noaiedifferences were not believed to be significan
deemed applicable clinically.

Other evidence points to the possibility of tragiinduced changes in motor NCV. It has been regort
that functionally overloading a muscle increasesreases or causes no change in motor nerve axoreirs.
Since nerve axon diameter is very highly relateddoduction velocity, any change in diameter wazddse a
concomitant change in conduction velocity. Histonlwal changes in ventral motoneurons following lbegn
exercise have been observed, suggesting that tkefadeed dynamic metabolic activity occurring in
motoneurons following chronic exercise.

The issue under consideration can be summed § there appear to be differences in motor nerve
conduction velocity among athletes trained for masi athletic endeavors; current evidence indicdiaisboth

hereditary and environmental influences are importigterminants of NCV.
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