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— Abstract —

6 Cases of Hand Arm Vibration Syndrome
in Grinding Workers Exposed to Hand-arm Vibration

Shang-Hyuk Yim, Rok-Ho Kim, Gil-Seung Yang, Jung-In Yang",
Sang-Sup Kim”, Hyoung-Joon Chun”, Si-Bog Park®

Department of Occupational & Environmental Medicine,
Department of Physical Medicine & Rehabilitation”, Wonjin Hospital
School of Public Health, Seoul National University”
Department of Rehabilitation Medicine, Hanyang University Hospital ”

Objectives @ To confirm the HAVS in workers exposed to hand-arm vibration with
using the objective diagnostic methods

Methods ' Several tests were used to help substantiate a clinical diagnosis of HAVS.
Some other diseases were excluded by a medical interview, hematologic assessment, uri-
nalysis, X-rays. The hand-arm vibration acceleration level of the grinder was evaluated
for considering HAVS. Peripheral vascular changes were examined by a cold provocation
test. An electromyography was implemented to ascertain the peripheral neural changes.

Results @ 8 workers with symptoms in hands & fingers. exposed to hand-arm vibration
were examined. Some other diseases(primary Raynaud s disease, secondary Raynaud s
disease in not occupational origin) were excluded by a medical interview. hematologic
assessment, urinalysis, X-rays. The hand-arm vibration acceleration level of the grinder
was 7.9 m/sec2. The recovery time of a skin temperature followed finger cooling was sig-
nificantly prolonged in 6 workers with HAVS. The nerve conduction velocity was reduced
in 6 workers with HAVS.

Conclusions @ So we report 6 cases of HAVS in grinding workers exposed to hand-arm
vibration diagnosed objectively by an exclusion of some other disease, hand- arm vibration
acceleration level, cold provocation test, electromyography.

Key Words : HAVS, Grinder, Hand-arm vibration acceleration level,
Cold provocation test, Nerve conduction velocity.
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Table 1. Diagnostic tests implemented and their objectives

objectives

tests

physical examination |vascular assessment

Allen test, Lewis-Prusik test

neurologic assessment

Light touch test, Pin prick test, Tinel test, Phalen test

laboratory test vascular assessment

cold provocation test

neurologic assessment
hematologic assessment

electromyography

CBC, ESR, Uric acid, Reumatoid Factor, antinuclear
antibody, cryoglobulins, fasting blood sugar, serum
protein electrophoresis.

urinalysis

glycosuria, proteinuria

X-rays

cervical spine, Chest PA, both hand

A e % 5E, 108, 158, 20% o] Rers
9% 2% (skin thermometer, Yokogawa,
Model 2455, Japan)E °|&3ste Attt 4
Heee o 22¢=2 sk fAlskla J3Ake]

4
To,
i
o
fo
f

LEAR ST

A718e AAe Synergy MedelecR, 9=)
A= 71715 AMgste] AU &=+ 20~25CE
= &=t 52174 5 msec/divi-
sion, AZMI7A 1 msec/division, WHEE %54
7 5 mV/division, 772417 20 V/divisiono 2
sttt = filter settingS SBAAAA 1~
10,000 Hz, #2 2174 10~2,000 Hz= 32
w, AFHes 29 13, A= 713 0.1 m/sec
2 33

(¢3

A 7%s &V St 4F AT
% ZAFE Liveson® Ma(1992)
w2t AAEA e AR BES
Z3 AFA, A g4 A9l
1% F34 olgldAe] &5 AEEEE S5
% el 7152 Liveson® Ma(1992)

el 715 AR A Mol Eolrt
ste] 71Ee Askth A H=
A SAAA Sl o b

37 dlal sl AFAE

2
L 1o
Lo,

o ol
o,
oy

o, |l

o o fr
)
P
r,
o,
ok
ofN
=)
N
—~ 0.
017

>,
Og‘:“,
ol
oL
32

~
-

2
o
oz

[}

~
Rl

rU
)

k1

N

ol
do & o
HT 4
e ¥
e
i
T
K3 OE
> g
N :10
T
~
ot
N
ol
N

A3EIAT. ol &L oy AdulolA v g
A7 BREJAAY FFA ST A9

€]
T3 Ay S S8 AFE 5(1999)0] 24
HAES tdem AR gl it SPE

Azt
Z
1. durd £
A4 8H e BT FAR FaAF S 48.94 ©
gtk 259 34 We 2 /1= R Bgedi
FA o] i B AN E dodle ade 3R &

A KeX
ok, PRS- 6] HWlE 91 e 1 5 4
B 52 11 20147 o1 FAsktHTable 2).



Hiet it elstal K|

=

Ho12

H 3 3 2000

Table 2. Demographical description of subjects

patient gender / age disease history family history medication history smoking(pack-year) drinking

P I m / 47 hypertension (=)

P m /52 ) )

Pl m /51 ) hypertension
PN m /51 ) )

PV m / 50 ) )

PV m / 45 hypertension =)

lumbar disc.
P VI m /53  cholecystitis burn )
PVl m / 42 CNS problem CV stroke

hypertension
medication

)

|
- —

herb medication

)

hemorrhoid

)

27 )

30 1 bott.
a month

) )

5 1 bott.
a week

22 )

10 )

-) )

20 1 bott.
a month

Table 3. Characteristics of job

patient  past-job history years of using tool hours per day of using tool resting time
Pl merchandiser 13 7 10 min / 2 hours
PI (=) 15 7 10 min / 4 hours
P carpenter 15 10 10 min / 2 hours
PN manager 15 10 10 min / 2 hours
PV agriculture 15 7 10 min / 2 hours
PV (=) 10 11 10 min / 3 hours
P merchandiser 10 10 10 min / 3 hours
PVl agriculture 13 7 10 min / 4 hours

Table 4. Characteristics of tools and tool using

patient tool material of grip  width of grip weight of tool glove using hand
P 1 grinder metal proper bkg cotton + rubber both
P grinder metal thick 4kg cotton + rubber both
P grinder metal proper 2kg cotton + rubber both
PN grinder metal thick 3kg cotton + rubber both
PV grinder metal thick kg rubber both
PV grinder rubber proper 1.5kg cotton + rubber + right
lather
PV grinder metal proper missing cotton + lather right
P VI grinder metal thick 4kg cotton + lather both
Aok @A g 7o FAe HE 3.64 kg 4 & Selo| =
olda, FT £l e 44 FAYY $H '
gori, 4 4y Agsitn gHaQch A9 Fdel uehd ¥t Fed Evietel grRol
Al AR W, 17 U Y e oy 4 o 3 digt 38 At 4%, szt
283t AL, FTFE FE &2 6ol AP 49, of=ut, Wit itk 7 1HelATH(EF
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Table 5. Complaining symptoms and history
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Time
Fig. 1. Results of cold provocation tests between
patients & controls

. sites of kinds of appearance of maintenance of frequency of
patient symptoms symptoms symptoms symptoms symptoms
P both hands, fingers tingling, bleached 5 years ago 4 hours everyday
P I 2,3 fingers of right hand tingling 3 years ago 1 hours everyday
P fingers of both hands stiffness 4 years ago 3 hours everyday
PN both hands, fingers bleached 2 years ago 2 hours only winter
PV both hands, fingers tingling, bleached 7 years ago 12 hours everyday
PV both hands beating 2 years ago 3 hours only winter
P Wl left arm aching 6 years ago 24 hours no response
PVl both wrists tingling, bleached 8 years ago 5 hours only winter

Table 6. Results of physical examination tests

patient Allen test Nail bed test  Pin prick test  Light touch test  Phalen test  Tinel test
P - - - - - v/ -
P 1 - - - - - -
Pl - - - - -
PN - - +/ - - -
PV - - - - -
PV - - - - +/+ +/ -
PV - - - -/ + -
P VI - - - - - +/+
+ ! positive , - ! negative

425



Hiet it elstal K|

=

Ho12

H 3 3 2000

Table 7. Results of cold provocation test

Time skin temp. skin temp. skin temp. skin temp. skin temp.
patient before test after 5 min after 10 min after 15 min after 20 min
P Rt 33.1 17.6 18.5 24.1 31.6
Lt 33.2 21.1 27.9 32.7 33.7
P Rt 33.4 20.3 23.3 31.2 32.2
Lt 33.6 27.5 31.3 33.3 34.1
P I Rt 32.6 18.5 29.4 30.0 31.0
Lt 31.5 18.5 19.1 20.3 22.4
PN Rt 34.1 22.8 24.0 27.6 28.2
Lt 34.6 23.5 27.1 29.3 31.6
PV Rt 32.8 22.1 23.5 25.2 29.6
Lt 32.7 20.0 20.5 24.0 29.3
PV Rt 32.0 15.0 17.6 31.1 31.5
Lt 32.5 17.0 19.4 31.2 32.4
PV Rt 32.5 23.4 30.6 31.6 32.4
Lt 32.7 20.7 29.7 32.4 32.8
P VI Rt 32.8 20.5 28.1 32.7 33.3
Lt 32.3 20.8 30.0 32.7 33.6
C 1 Rt 32.3 24.5 29.2 32.4 32.2
Lt 32.8 28.6 31.4 33.5 32.8
cC1 Rt 32.4 27.6 31.0 31.8 32.4
Lt 32.8 27.0 31.1 31.7 32.8
Cl Rt 33.2 29.2 31.8 32.7 33.0
Lt 33.0 28.3 31.6 32.2 33.0
CN Rt 30.0 20.2 26.9 29.9 30.1
Lt 29.2 20.3 27.4 29.2 29.3
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Table 8. Nerve conduction velocities & results of muscle electromyography

sensory NCV motor NCV
patient Median Ulnar Median Ulnar EMG Conclusion
Lt Rt Lt Rt Lt Rt Lt Rt

P 1 abnl abnl abnl abnl abnl abnl nl nl  abnl* peripheral polyneuropathy
suspicous cervical radiculopathy’

P I abnl abnl abnl abnl nl nl nl nl nl peripheral polyneuropathy

P I abnl abnl nl abnl nl abnl nl nl nl peripheral polyneuropathy

PV  abnl abnl nl abnl nl nl nl nl nl peripheral polyneuropathy

PV abnl abnl nl abnl nl nl nl nl nl peripheral polyneuropathy

PV abnl abnl abnl abnl nl nl nl nl nl peripheral polyneuropathy

PV nl nl nl nl nl nl nl  nl abnl" suspicous cervical radiculopathy’

P VI nl nl nl nl nl nl nl nl nl nl

* .

' peripheral sensory-motor polyneuropathies

' : suspicious cervical radiculopathies at C5-T1 levels.
. peripheral sensory polyneuropathies on both upper extrimities.
: suspicious cervical radiculopathies(mainly C8 involvement)
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