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Early Objectified Detection Method of Sensorineural Component in
Hand Arm Vibration Syndrome

Jae-Kuk Yoon, Hun Lee, Nari Choy, Suk-Hwan Kim,
Hyoung-Ouk Park, Ji-Ho Lee, Cheol-In Yoo

Department of Occupational and Environmental Medicine,
University of Ulsan, College of Medicine, Ulsan University Hospital, Ulsan, Korea

Objectives: In order to determine find out the best methods for a more objective detection of neurolog-
ic abnormality in early hand arm vibration syndrome(HAV S), early with analyzing the validity of each of
the detection methods was analyzed. We evauated the relationships between the sensorineural stage of
Stockholm-revised vibration syndrome classification and the results of several tests.

Methods: 497 workers were investigated for symptom, exposure duration, the types of tools used, and
medical history from January 2000 to December 2007. Pain sense threshold, vibrotactile threshold, hand
grasp force, finger grasp force, and a finger tapping frequency test were performed by the workers.

Results: The grinder(67.3%) was the most commonly used tool and the mean exposure duration was
14.8 years. Although the pain sense and vibrotactile threshold level tended to increase according to sen-
sorineural stage of the Stockholm classification, there was statistically significant difference in the vibro-
tactile threshold of 125, 250 Hz (p=0.006~0.038) but not in the pain sense threshold. Hand and finger
grasp force tended to decrease according to the sensorineural stage of Stockholm classification and there
was statistically significant difference(p=0.041, <0.001, 0.034) only on the right hand side. The tapping
frequency also generally decreased according to the sensorineural stage of the Stockholm classification
and there was statistically significant difference (p=0.002~0.019) only on the left hand side.

Conclusions: Although there is no single standardized method that can objectively diagnose the sen-
sorineural component of early HAV'S early, the combination of subjective symptoms, the sensorineural
stage of Stockholm classification, the pain and vibrotactile threshold test, the hand and finger grasp force,
and the finger agility (tapping) test can objectively detect sensorineural component of HAV S early.

Key Words: Hand arm vibration syndrome, Tactile sense, Grasp force, Sensorineural

(Z=: 2000E 28 22 1AM 20094 48 82, 2Xp=dYU: 2009 52 212 RHEHY: 2009E 52 252)
IMXRA: & & 2l (Tel: 052-250-7288) E-mail: ciyooB2@hanmail. net

SotcistmE R dolntstod 4| A7 X/ (2007-17)0f ols AT =(US.

143



chstatedolatalx| K 21 M M 2 & 2009
Mo E

gy el 2 IA FFael o A 22
= F9U%535 %+ (hand arm vibration syndrome,
HAVS)olghs w2417, wxd#d 23749 534
d AAE FEdt. AAd = HAHGA Aol o
Raynaud s phenomenon, Z&f%4 WA (vibra-
tion induced white finger) §¢ &0]5°] AIEHAE
o 1983 = dAQelA ] FAl F3lelA =3 sl
7zt @ 52 e, 2FAA A 5 A FF F
= Ao gl HAVS g0z Fdsiia, 19864
2554 QG HIAsredlA o] AHgstd Taylor-
Pelmear /& 33 4749 #2€ AAZ g
2555 934 EF(Stockholm-revised vibration
syndrome classification system)Z % d3te] A7}
A AHEE 3 gtk (Table 1),

ZAbol| oJ3hH wl=oll A 1455 Weo| Z2A) 2E 7
TE AHESH 1 o]3hE T A = V13 XAl
g} gesltt?. FaelMe oF 20099 Z2Apt A%
7198 AHERte Ao Ao X7 TE AHES)
= o424 ¥ HAVSY &2 2.5%01A4 82.8%= =
AP B o] AEA Al E AA 9t
S22 4209 AT AA| AX FEAS] 667 ool
FH B =FdEda Y. Bovenzi 57 o|gd]
of T2 A Q9 ARG ZH= ZEAES A
o] HAVSS #4Eo] 35.5%c°|x Hit #E7]7ko] 10
oot &k

SEvgtoll Aol HAVSe #gt A7 1981 2el7]
crAe] AFEsFT FHE AbA A Taylor-
Pelmear &7l €Jg stage 1°]7d°] 12.6%% 2 A
o A5 T O fHEES 28.9%%de A'S
Aoz 9d ApSo] gl 3HA | 20054 =B
o ZEA ARG Anp Hae e EFARA

[¢]

(MU

oz F3dr),
HAVS A9 Qo] jatd 212
o e Fea AFA RS ATHEG. =

o

AE Ak A L A7) T 9 3 A
gosth Qe o4e FYE AR ATk BolA
FARBY W RATHANE WA F gom A
Aalol tha WA AR E4% 52, aeln Lws
Aol U@ WAES FA ol AAk Ald] 57
S} nie ojeme SolAE AXdo} sa PP
g, A PE, GARE 52 Addel @t 20064
que 2eA ARAE ALV oJaw AFeE
49S st 2EAA et 2e EFAYNTL 3
=% Hon Qv 14 ARugEon 494z
A A BRSNS (EEG), 4371557, A

o 1
.t
Y

[e]

™

D

)

off
o
fru
™
T A )

]
SRR
Q)
)
av
ol
e
=2

N
WE,
=
fo
o2

ofy
=
Y0 X
i)
r 4,
o

o
L=

4 e H

Ry
N I O o L oox ol pd N

oo
rd
=

|o

=
Lo
fr ok
J

o
o
=)

ol
ol
o

>~
>,

—~
o
2
=

r 4
oty
i,
&
-z
¢

>
o
2

PN 1§

Table 1. The Stockholm Workshop classification of hand arm vibration syndrome

Stage Vascular component
0 No attack
1 Occasional blanching attacks affecting tips of one or more fingers
2 Occasional attacks distal and middle phalanges of one or more fingers
3 Frequent attacks affecting all phalanges of most fingers
4 Asin stage 3, with trophic skin changes in the finger tips
Stage Sensorineural component
OSN Vibration exposed but no symptoms
1SN Intermittent numbness with or without tingling sensation
2SN Intemittent or persistent numbness, reduced sensory perception
3SN Intermittent or persistent numbness, reduced tactile discrimination and/or manipulative dexterity
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Table 2. General and occupational characteristics of subjects

Frequency (%)
Age
20~29 20( 5.0
30~39 80(20.3)
40~49 138(35.0)
50~59 155(39.3)
60~69 1( 0.3
Smoking
Non-smoker 188(47.8)
Ex-smoker 23( 5.9)
Current smoker 182(46.3)
Exposure duration(year)
0-5 67(18.5)
6~10 64(17.6)
11~15 34( 9.4)
16~20 89(24.5)
21~25 74(20.4)
26~30 34( 9.4)
31~35 1( 0.3)
Hand tools
Grinders 265(67.3)
Grinder & hammers 47(11.9)
Grinder & impact-wrenches 17( 4.3)
Grinder & others 15( 3.8)
Hammers 21( 5.3)
Impact-wrenches 6( 1.5)
Rock-drills 4( 1.0
Others 8( 2.0)
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Table 3. Result of pain and vibrotactile sensation threshold(left hand)

Method

Sensorineural Stage N

Mean(SD) p-vaue Rank by Tukey’s post-hoc test

Pain sense

Vibrotactile sense (125Hz)

Vibrotactile sense (250Hz)

Grasp strength

Finger grasp strength (2nd)

Finger grasp strength (3rd)

Tapping number during 0~10 second (2nd finger)

Tapping number during 10~20 second (2nd finger)

Tapping number during 20~30 second (2nd finger)

Tapping number during 0~10 second (3rd finger)

Tapping number during 10~20 second (3rd finger)

Tapping number during 20~30 second (3rd finger)

o

WNPFPOWNRPFPOWNPFPOWNRPOWNRPOWNPEPOWNPEPOWNRPOWNPEPOWNPREPOWNEOWNLPR

21 7.48( 268) 0.161
77 6.53( 2.36)
14 7.64( 2.17)
2 850( 2.12)

22 115.86( 7.27)  0.006 3>0,1,2
82 115.10( 7.35)

14 119.07(10.22)

2 133.50(16.26)

22 123.82( 9.90) 0.008 3>0,1
82 123.87( 8.50)

14 130.14(12.32)

2 142.50(23.33)

22 30.00( 805 0559

81  3L.11( 7.47)

14 28.21( 9.76)

2 27.00(19.09)

22 614( 1.73) 0535

81  6.13( 1.39)

14 5.65( 1.93)

2 500( 1.13)

22 535( 1.44) 0.494

81  5.11( 132

14 462( 1.74)

2 480( 155)

22 37.77( 756)  0.002 0,1>3
81  38.11( 6.45)

14 32.00( 6.70)

2 2500(21.21)

22 3432(830) 0008 0,1>3

82  34.70( 5.84)
14 29.35( 6.99)
2 23.50(19.09)
22 3059( 7.39) 0.006 1>3
81  31.99( 557)
14 26.79( 5.22)
2 22.00(18.38)

22 37.90( 7.76)  0.002 0,1>3
81  38.76( 5.95)
14 32.64(10.79)
2 24.50(19.09)
22 3477( 695 0.019 0,1>3
82  35.15( 5.78)
14 31.21( 7.45)
2 23.50(19.09)
22 31.14( 581) 0011 0,1>3

81  3257( 557)
14 28.93( 6.62)
2 20.50(20.51)
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Table 4. Result of pain and vibrotactile sensation threshold(right hand)
Method Sensorineural Stage N Mean(SD) p-value Rank by Tukey’s post-hoc test
Pain sense 0 71 6.38( 2.56) 0.130
1 154 7.05( 2.45)
2 36 7.14( 2.52)
3 1 4.00*
Vibrotactile sense (125Hz) 0 72 11258( 853) 0.037 2>0
1 161  115.07( 8.11)
2 40 116.28( 7.53)
3 1 124.00*
Vibrotactile sense (250Hz) 0 72 120.96(10.17) 0.038 2>0
1 161  124.06(10.00)
2 40 125.43( 9.63)
3 1 142.00*
Grasp strength 0 72 34.07( 8.05) 0.041 0>2
1 160  32.17( 7.47)
2 40 27.96( 9.76)
3 1 31.00*
Finger grasp strength (2nd) 0 71 7.05( 1.56) 0.000 0>2
1 161 6.45( 1.53)
2 40 5.87( 1.60)
3 1 6.30*
Finger grasp strength (3rd) 0 71 5.65( 1.55) 0.034 0>2
1 161 5.17( 1.36)
2 40 5.05( 1.35)
3 1 4.00*
Tapping number during 0~10 second (2ndfinger) 0 72 42.21( 7.49) 0.592
1 161 41.27( 6.27)
2 40 41.10( 8.62)
3 1 39.00*
Tapping number during 10~20 second (2nd finger) 0 72 34.32( 7.61) 0.926
1 161 34.70( 6.25)
2 40 29.35( 7.75)
3 1 30.00*
Tapping number during 20~30 second (2nd finger) 0 72 33.40( 8.09) 0.728
1 161 33.92( 7.52)
2 40 34.60( 7.47)
3 1 20.00*
Tapping number during 0~10 second (3rd finger) 0 72 42.71( 7.21) 0.064
1 161 40.61( 6.46)
2 40 40.21( 7.20)
3 1 43.00*
Tapping number during 10~20 second (3rd finger) 0 72 39.51( 6.34) 0.0521
1 161 37.80( 5.75)
2 40 36.92( 6.14)
3 1 39.00*
Tapping number during 20~30 second (3rd finger) 0 72 36.01( 6.73) 0.138
1 161 34.58( 6.27)
2 40 33.61( 6.97)
3 1 30.00*

*: excluded in analysis.
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