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EFFECTS OF AGING AND USING VIBRATORY TOOLS ON THE DISTRIBUTION PATTERNS
OF MEDIAN AND ULNAR NERVE CONDUCTION VELOCITIES

Yoshiro NASU", Hiroyuki ISHIGAKI" and Youichi KUROZAWA?
YClinical Center for Vibration Syndrome, San-in Rosai Hospital, Yonago, Japan
“Department of Public Health, Faculty of Medicine, Tottori University, Yonago, Japan

Using a computer-assisted collision method, patterns of conduction velocity of motor and sensory nerves
(DMCV, DSCV) of the median and ulnar nerves were measured on a normal control group and a group of workers
using vibratory tools. In the collision method, a VIKING IV, an EP-plus as a stimulator and an EP-value as a com-
puter program (Nicolet Co.) were used respectively. The stimulation induced was a single square pulse of 0.2 msec
in duration and of supramaximal strength. The inter-stimulus interval of the two stimuli was started at 14 msec, and
the intervals were then shortened successively by 0.5 msec increments between 0 and 30 m/sec of conduction ve-
locity, by 0.2 msec increments between 31 and 50 m/sec, and by 0.1 msec increments between 51 and 70 m/sec, re-
spectively. The final interval was 2.9 msec. To measure the distribution pattern of motor nerve conduction velocity
(DMCV), stimulation was applied to the ulnar and medial nerve trunk at the elbow and at the wrist of both arms.
Recording electrodes were placed at the thenar muscle and the hypothenar muscle, respectively. A surface elec-
trode was used for stimulation and for recording. Summation was not made for DMCV. To measure the distribution
pattern of sensory nerve conduction velocity (DSCV), electrical stimulation was similarly applied. Recording was
made at the distal interphalangial joint of the little and index fingers using a ring electrode. Potentials obtained
were summated 5 times. In this study, the sums of DMCV and DSCV at the bilateral median and ulnar nerves were
used in a broad way, because of the small number of subjects.

The control group consisted of 100 healthy males free from any disease influencing the peripheral nerves. The
group was divided into 5 subgroups: Group A, 20 men aged 20 to 29 years old; Group B, 20 men 30 to 39 years old;
Group C, 20 men 40 to 49 years old; Group D, 20 men 50 to 59 years old; and Group E, 20 men 60 to 69 years old.
In the afflicted group, among 91 workers using vibratory tools and who had received annual compulsory examina-
tion of the syndrome during the winter season in 1999, only 35 cases (mean age: 65.4 + 2.2 years old) were avail-
able for the study since we excluded cases with carpal or cubital tunnel syndrome or with compound motor nerve
action potentials and sensory nerve action potentials that were impossible to detect. Of these cases, 12 cases were
at Stage-0 on the Stockholm Scale (63.5 + 4.1 years old), 13 were at Stage-1 (66.9 + 7.4), and 10 were at Stage 2 or
3 (72.0 = 4.2). For statistical analysis, the sums of DMCV and DSCV at the bilateral median and ulnar nerves were
used in a broad way, because of small number of subjects.

The effects of aging were studied with a comparison of DMCV and DSCV as patterns, with a comparison of
mean velocities of DMCV and DSCV, and with a comparison of each component of conduction velocities among the
5 subgroups. According to the increase in age, relative decrements of the rate of faster fibers and relative incre-
ments of rate of slower fibers were observed. The phenomena were more dominant in DSCV than in DMCV. The
changes of DMCV and DSCV in the workers group were greater than those in the control group. The changes be-
came more prominent on the advanced Stockholm Scale in both DMCV and DSCV, especially in DSCV. There was
no difference in changes of DMCV and DSCV between the median and ulnar nerve.

The relationship between histological changes which have been previously reported and the evidence obtained
in this study is discussed. The clinical evidence that neurological symptoms are not improved even long after the
cessation of using vibratory tools and after some medical treatment, is also discussed with respect to possible irre-
versible changes of the nerve conduction velocities as shown in this study.
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