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Segmental Sensory Nerve Conduction Study in Vibration Exposed Subjects
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The present study was performed to assess peripheral neural involvement by exposure to hand-arm vibration.
Segmental sensory nerve conduction in the median and ulnar nerves were measured in shipyard workers exposed to
vibration. The subjects were 47 male adults exposed to hand-arm vibration and 7 healthy male controls. The subjects

underwent an extensive bilateral neurophysiological examination. Sensory compound nerve action potential (SNAP) of

the median and ulnar nerves in palm-finger and wrist-palm segments were measured by antidromic method. And SNAP

of the median and ulnar nerves in wrist-proximal finger and wrist-distal finger segments were measured by orthodromic

method. Result of sensory nerve conduction study was abnormal in 31 patients (66%) and normal in 16 patients (34%)
of subjects. The pathological pattern in the hand-arm vibration exposed group was 13 patients (28%) of carpal tunnel
syndrome, 18 patients (38%) of distal sensory neuropathy, 7 patients (15%) of multifocal and 1 patient (2%) of Guyon
syndrome. The present study indicates that vibration-induced nerve impairments exist both in the finger-palm and
palm-wrist segment of median and ulnar sensory nerves. The results suggest that segmental sensory nerve conduction
study would be useful as objective indication of peripheral nerve impairment induced by the hand-arm vibration.

Key Words: Hand-arm vibration, Segmental sensory nerve conduction study, Carpal tunnel syndrome, Distal sensory

neuropathy, Mulitifocal neural conduction
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Table 1. Latency of median and ulnar sensory nerves measured by antidromic and orthodromic method

Case (n=47) Control (n=7)
Right Left Right Left

Median nerve

(F-P)L 20.33%1.88 20.15%+1.76 19.71+1.47 18.3611.02
(F-P)LX2 40.65%3.75 40.3013.52 39.43+2.94 36.7112.04
(F-W)L 36.52+3.71" 36.89+3.54 32.21+2.18 32.57£1.18
(F-P) L per mm 2.6810.28 2.6710.26 2.82+0.21 2.62%0.15
(P-W) L per mm 2.03%0.33 2.1240.37 1.7910.14 2.03£:0.06
(F-W) L per mm 2.421+0.32 2.4010.27 2.30£0.16 2.3310.08
dFL per mm 2.224+0.25 2241026 2.11+0.12 2.04 20.06
(d-p)FL per mm 1.9410.33 1.96+0.30" 2.16+0.70 1.821:0.29
Ulnar nerve

(F-P) L per mm 2.7510.26 2.76+0.27 3.0210.19 2.8610.19
(P-W) L per mm 1.86x0.15 1.9510.18 1.791+0.20 1.9010.16
(F-W) L per mm 2.2610.18 2.2910.17 2.31%0.14 2.3140.10
dFL per mm 2.22+021™ 2.25+0.20 2.04+0.14 2.11+0.16
(d-p)FL per mm 1.91£0.50 2.02+0.49 1.69%0.55 1.9310.78

Statistical significance test was done by Student's #-test using SigmaStat 3.0.

Data are mean T standard deviation.
*: P<0.05, **: P<0.01, ***: P<(0.001

F-P: finger-palm segment, F-W: finger-wrist segment, P-W: palm-wrist segment, d: dlstal p: proximal
L: peak latency of SNAP(sensory compound nerve action potential, ms), mm: distance unit
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Table 2. Amplitude of median and ulnar sensory nerves measured by antidromic and orthodromic method

Case (n=47) Control (n=7)

Right Left Right Left
Median nerve
(F-P) OA 14.58+4.30™ 16.11%5.10 28.51+4.07 16.07+4.11
(F-P){OA+(P-P)A}/2 18.78+4.29™ 20.76£5.33 35.49+15.41 25.91+10.38
(P-W)0A 17.98+5.08™ 19.1446.25 26.81+6.02 27.10%11.63
(P-WY{OA+(P-P)A}/2 23.38%6.63" 24.29+7.68" 33724735 35.57+12.90
(dF-W) A 13.87+£4.02 147245517 18.4416.09 22.84+8.06
(pF-W) A 24.207.66 24.24%7.27 32.11%12.11 33.9349.20
(d+p)A2 19.03+5.49 19324631 252849.10 28.3948.18
Ulnar nerve
(F-P)0A 13.17x421™ 21.98+3.99™ 24794370 20.33%5.47
(F-P) {OA+(P-P)A}/2 17.58+3.85"" 18.17+4.83™ 31.46+6.23 25.8816.60
(P-W) OA 15.71£535™ 19.20+7.44 26.43+520 22914627
(P-W){OA+(P-P)A}/2 20.66+6.45™ 23.14%7.36 33.6519.01 27.14+5.38
(dF-W) A 9.05+2.40 895+2.18 11.74+1.55 11.0610.87
(pF-W) A 13.0943.83 13.16+3.74 12.06%1.18 11.41£0.78
(d+p)A/2 11074292 11.0642.74 11.90+1.33 11.2440.46

Statistical significance test was done by Student's #-test using SigmaStat 3.0.

Data are mean =+ standard deviation.

*: P<0.05, **: P<0.01, ***: P<0.001

F-P: finger-palm segment, F-W: finger-wrist segment, P-W: palm-wrist segment, d: distal, p: proximal

OA: onset to peak amplitude of SNAP (uV), {OA+(P-P)A}/2: (onset to peak amplitude of SNAP + peak to peak amplitude of
SNAP) /2( V), A: peak to peak amplitude of SNAP
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Table 3. Velocity of median and ulnar sensory nerves measured by antidromic and orthodromic method

Case (n=47) Control (n=7)

Right Left Right Left
Median nerve
F-P)V 55.8916.30 56.0316.91 52.31+2.76 54.6412.83
P-wyv 52.9816.17" 51.61%:7.97 61.26+7.38 54.9313.75
(dF-W) V 45.921+4.06 45.44+4.61 47.6712.75 4920143
(PF-W) VvV 44.84+4.17 44.33+4.64 47.39+3.04 47.13£2.18
Ulnar nerve
FEPV 56.041+6.74 55.1716.34 50.96t1.37 52.29+2.01
P-w) v 58.6315.23 55.18%5.00 62.591+8.36 59.1614.33
dF-W) V 45.79+3.76" 44.0713.65 50.8313.82 47.891+3.70
(PF-W) V 44.83+3.86" 43.91+3.19 49.39+3.32 46.711£2.51

Statistical significance test was done by Sudent's #-test using SigmaStat 3.0.

Data are mean 2 standard deviation.
¥ P<0.05, **: P<0.01, ***: P<0.001

F-P: finger-palm segment, F-W: finger-wrist segment, P-W: palm-wrist segment, d: distal, p: proximal

V: velocity (m/s)
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