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— Abstract —

Evaluation of Finger Skin Temperature by Cold Provocation Test for
Diagnosis of Hand-Arm Vibration Syndrome

Cheol-In Yoo, Ji-Ho Lee, Choong-Ryeol Lee, Hun Lee,
Younghee Choi, Yangho Kim

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

Objectives : Various objective tests have been widely used worldwide for diagnosing
the hand-arm vibration syndrome. Among these, the cold provocation test has been fre-
quently used to confirm the presence of Raynaud s phenomenon. This study was carried
out in order to evaluate finger skin temperature by cold provocation test(10 C for 10
minute) for the diagnosis of hand-arm vibration syndrome

Methods : Fifty-eight workers who had been exposed to local vibration were examined.
Information concerning age, occupation, types of vibration tools used, presence of subjec-
tive symptoms such as vibration induced white finger (VWF), and numbness and tingling
were collected. The subjects were classified into three groups according to their symp-
toms(Vascular, Neural, and No symptom group). In order to examine the applicability of
the cold provocation test using water at 10 C for 10 minute, we compared finger skin
temperature between the groups.

Results : The mean value of the finger skin temperature at 5 minutes and 10 minutes
after cold provocation as well as the recovery rate in the vascular group were significant-
ly lower than that seen in the other groups.

Conclusions : The evaluation of finger skin temperature by cold provocation test is
very useful method for the diagnosis of hand-arm vibration syndrome. The test results
will assist in confirming the diagnosis of the hand-arm vibration syndrome.

Key Words : Vibration, Cold provocation test, Finger skin temperature
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1. kel £
AFNEAELS 4007} 278 (46.6%)22 71
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F3tm 9 497k 99 (15. 5/)%44 ez} 4
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AFNGAES Stockholm-revised vibration
syndrome classification system(Brammer &,
1987; Gemne &, 1987) ua} T2 #s) <}
22173489 =g Hrletn 53 A7) Table
20K ¢} Zo] T RGN 7} FS FA A stage

1ol 1271(20.7%), stage 27F 11z1(19.0%),

Table 1. General characteristics of study subjects

Variables Number (%)
Age(years)
20 - 29 6(10.3)
30 - 39 6(10.3)
40 - 49 27(46.6)
50 - 59 19(32.8)
Exposure duration(years)
0-9 6(27.6)
10 - 19 25(43.1)
20 - 29 17(29.3)
Types of vibration tool
Grinder 44(75.9)
Grinder and others’ 9(15.5)
Hammer 4(6.9)
Impact wrench 101.7)
Total 58(100.0)

1 Others included saw, hammer, impact wrench,
driver, drill
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Table 2. Distribution of study subjects by Stockholm workshop scale

Vascular component

Sensorineural component

Stage Lt(%) Rt(%) Stage Lt(%) Rt(%)
0 32(55.2) 30(51.7) 0SN 27(46.6) 21(36.2)
1 12(20.7) 12(20.7) 1SN 25(43.1) 30(51.7)
2 11(19.0) 13(22.4) 2SN 5( 8.6) 6(10.3)
3 3(5.2) 3( 5.2) 3SN 1C 1.7 1C 1.7
4 0 0 - - -
Total 58(100.0) 58(100.0) 58(100.0) 58(100.0)
Table 3. Mean value of finger skin temperature and recovery rate in each group
Finger skin temperature(C) V group N group C group
Before 31.0 32.4 31.7
End of immersion 10.3 10.7 10.5
5 minute after” 19.3 23.2 23.9
10 minute after™® 23.6 27.3 28.0
Recovery rate(%) V group N group C group
5 minute after” 43.1 57.2 61.8
10 minute after® 63.2 75.7 82.5
Number 33 18 7

* 1 P€0.05, ANOVA with Scheffe method of post-hoc comparison

Table 4. Stockholm-revised vibration syndrome classification system

Stage Grade Description
[ . Vascular component
0 No attacks
1 Mild Occasional blanching attacks affecting tips of one or more fingers
2 Moderate Occasional attacks distal and middle phalanges of one or more fingers.
3 Severe Frequent attacks affecting all phalanges of most fingers
4 Very severe As in 3 with trophic skin change(tips)
I .Sensorineural component
OSN Vibration exposed-no symptoms
1SN Intermittent or persistent numbness with or without tingling
2SN As in 1SN with reduced sensory perception
3SN As in 2SN with reduced tactile discrimination and manipulative dexterity

stage 3°] 371(5.2 %)o.2 Uehton] $=o A
$ stage 1°] 1271(20.7 %), stage 27} 13#
(22.4 %), stage 3°] 37(5.2 %) &2 Vel
A7 S #S5 FANA 1SNe] 254

(43.1 %), 28Ne°] 521(8.6 %), 3SNe] 1z(1.7
%)olRem, 52 45 1SNe] 30%(51.7 %).
2SNe] 631(10.3 %), 3SNe| 17(1.7 %)=
Byttt Bxddags], w8 B #

o =
5
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Fig. 1. Change of skin temperature following the cold provocation test according
to symptom group.
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