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— Abstract —

The General Characteristics and Results of the Cold
Provocation Test in the Risk Group of HAVS
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Ji-Ho Lee?, Choong-Ryeol Lee?, Yangho Kim®, Cheol-In Yoo®, Hun Lee
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College of Medicine, Ulsan University Hospital ¥, Ulsan, Korea

Objectives. The cold provocation test for diagnosing the vascular component in hand-arm vibration
syndrome (HAVYS) is likely to be accepted as an objective test, and a few studies have been performed.
However, controversy has continued regarding the diagnostic performance of this method. Although
objective methods such as plethysmography and laser doppler flowmetry have been studied, they have
not received as much attention as other diagnostic methods. Therefore, our study aim was to spread the
awareness of HAV'S by reporting the results of the cold provocation test in a hand-transmitted vibration
exposure group.

Methods: The study subjects were 549 workers who had been exposed to hand-transmitted vibrations
and reported symptoms in their hands. While the subject immersed both their handsin 10 C water for 10
minutes, the skin temperature of 10 fingers was recorded from pre-immersion time to 20 minute post-
immersion including 10 minutes immersion time. The recovery rates were calculated from the recorded
skin temperatures. The 'decreased recovery rate' criteria were less than 30% at 5 minutes post-immersion
and 60% at 10 minute post-immersion.

Results: Of the subjects, 69.1% and 30.9% had more severe symptoms in the right and left hands,
respectively. The mean finger skin temperature of the right hand after cold-water immersion for 10 min-
utes was approximately 10°C, which increased gradually with time, but they did not reach the baseline
temperature at 20 minutes post-immersion. The deviations of the skin temperature in the subjects were
higher in the recovery phase than in the baseline and cold immersion phase. The 3rd finger of both hands
showed the lowest 5-minute recovery rate among the fingers examined, and the left 4th finger and right
3rd finger showed the lowest 10-minute recovery rate. Of the subjects, 37.6% and 10.4% of subjects
showed a lower recovery rate at 5 and 10 minutes in at least one finger, respectively, while 10.2%
showed alower recovery rate at both 5 and 10 minutes simultaneously in at least one finger.

(o}

(@ 20114 108 20, X8 201249 3 183, 2X==8Y: 20125 6F 13 3x==AY: 20124 78 32,
AxpAY: 20128 7E 62, SxEY: 2012 7 6. AMEHY: 20124 T 62)
AKX 0] & (Tel: 052-250-7288) E-mail: leeheun67 @gmail. com

It

1o

207



istxidetdolsts|x| w24 # H 3= 20124

Conclusions: The larger deviations in the recovery phase than in the other phases indicated that inter-
individual differences are more prominent in the recovery phase. There might be no benefit in observing
the finger skin temperature for an additional 10 minutes after 10 minutes post-immersion. Overall,
approximately 10% of the subjectsin the HAV Srisk group had HAVS.

Key words: Hand-Arm Vibration Syndrome, Skin temperature, Immersion
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Table 1. The general characteristics of subjects
Variables Category Frequency %
Age ~29 24/549 4.4
30~39 100/549 18.2
40 ~ 49 174/549 317
50 ~59 242/549 44.1
60 ~ 9/549 16
Smoking Non-smoker 281/545 51.6
Current smoker 264/545 484
Vibration tool Grinder or grinder with others 459/528 86.9
Rock drill 23/528 44
Hammer 22/528 4.2
Etc. 24/528 45
Estimated exposure time ~ 2,000 hrs 39/471 8.3
2,000 ~ 10,000 hrs 111/471 23.6
10,000 ~ 20,000 hrs 104/471 22.1
20,000 ~ 40,000 hrs 123/471 26.1
40,000 hrs ~ 94/471 20.0
Medical history Hypertension, cardiovascular disease 13/549 24
Diabetes mellitus 9/549 16
Muscul oskeletal disease* 18/549 33
Etc. 22/549 4.0
Investigated year 2001~2 171/549 312
2003~4 72/549 131
2005~ 6 129/549 235
2007 ~8 104/549 18.9
2009 ~ 10 73/549 133
Investigated season Winter 267/549 48.6
Spring & Autumn 158/549 28.8
Summer 124/549 226
Severer hand Left 160/517 30.9
Right 357/517 69.1
The severest finger 2nd finger 152/517 293
3rd finger 276/517 534
4th finger 87/517 16.8
1st or 5th finger 2/517 04
*upper limb or cervical spine.
Table 2. The number of subjects according to vascular stage of Stockholm Workshop scale
Stage 0 Stage 1 Stage 2 Stage 3 Stage 4 Total
Left 337 (68.5%) 80 (16.3%) 63 (12.8%) 12 (2.4%) 0 (0%) 492
Right 296 (60.2%) 101 (20.5%) 82 (16.7%) 13 (2.6%) 0 (0%) 492
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Table 3. The number of subjects according to number of finger in vascular stage

0 finger 1 finger 2 fingers 3fingers 4 fingers 5 fingers Total
Left 337 (68.6%) 29 (5.9%) 33 (6.7%) 42 (8.6%) 37 (7.5%) 13 (2.6%) 491
Right 296 (60.4%) 43 (8.8%) 52 (10.6%) 44 (9.0%) 41 (8.4%) 14 (2.9%) 490
Table 4. The number of subjects according to neurological stage of Stockholm Workshop scale
Stage 0 Stage 1 Stage 2 Stage 3 Total
Left 196 (39.8%) 236 (48.0%) 56 (11.4%) 4 (0.8%) 492
Right 161 (32.7%) 256 (52.0%) 73 (14.8%) 2 (0.4%) 492

Left finger skin temperature

. IFIFIF
2

23 B B B ®Ltbase
20 . . . mLt10 min
15 B Ltl5 min
10 = = = WLt20 min

5 | N N |
2nd 3rd ath Sth

HLt30 min

Right finger skin temperature

® Rtbase

mRt10min
H Rt15min
W Rt20min

HRt30min

Fig. 1. Finger skin temperatures and their dispersion at each timein each finger. (unit: C)
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