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— Abstract —

A Case of Raynaud’s Phenomenon of both Feet in a Rock Drill Operator with

Hand-arm Vibration Syndrome

Nari Choy, Chang Sun Sim, Jae Kuk Yoon, Suk Hwan Kim, Hyoung Ook Park, Ji-Ho Lee, Cheol In Yoo

Department of Occupational and Environmental Medicine, Ulsan University Hospital,

University of Ulsan, College of Medicine, Ulsan, Korea

Background: There have been many studies on hand-arm vibration syndrome (HAVS) for aimost a
century. The Stockholm Workshop scale has been accepted as a useful tool in diagnosing HAVS.
Although they are not standard tests for diagnosis, cold provocation test and plethysmography of the fin-
gers are commonly used as objective measurements to confirm the vascular component of HAVS.
However, there are only a handful of case reports and studies worldwide on Raynaud’s phenomenon in
the toes. We report the case of a patient with HAV S who developed Raynaud’ s phenomenon in the toes
after the vibration exposure had ceased. To our knowledge, thisisthe first report of this entity in Korea.

Case Report: A 58-year-old male, who had been diagnosed with HAVS in 2003, first noticed white
toes in the summer of 2006 after immersing his feet in cold water. He had been working as a rock drill
operator since 1976 for almost 30 years and had symptoms on his fingers since 1992. He underwent the
cold provocation test, photoplethysmography, Nerve conduction velocity, and basic laboratory tests to
rule out other causes of secondary Raynaud’s phenomenon. To describe the severity of his feet, it could
be classified as vascular stage 2 and sensorineural stage 1 if we were to apply the Stockholm Workshop

scale.

Conclusions: The patient showed vibration-induced white toes, and we would like to share the results
of objective findings related to his condition. When diagnosing HAV'S, symptoms of the feet should be
assessed by the occupational and environmental medicine physicians. Further studies are needed to stan-

dardize test methods to diagnose “ vibration-induced white toes.”

*Thiswork was funded by Ulsan University Hospital (Biomedical Research Center Promotion Fund)

Key Words: Feet, Raynaud’s phenomenon, Vibration syndrome, Rock drill, Vibration-induced white

toes
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Fig. 1. Skin temperature of each toe before and after the cold provocation test (A) Left toes (B) Right toes
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Table 1. Skin temperature of each toe before and after the cold
provocation test (Unit: °C)

Right foot (1t-5th)  Left foot (1st-5th)

baseline 26.10 26.75
25.84 25.81

26.57 24.55

25.89 25.15

26.77 26.99

6" mins* 10.48 11.02
9.90 9.84

10.11 9.93

9.74 9.83

10.04 10.13

10" mins* 10.18 10.70
971 9.77

9.89 10.15

9.99 9.74

10.24 10.26

25" mins' 21.83 23.11
21.71 23.60

21.73 24.97

21.67 22.25

22.23 23.18

*: Whileimmerged in 10°C water
': 15 mins in the room temperature (25C)

Table 2. Recovery rate of the toes after the cold provocation test
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1% toe 2" toe 39toe 4" toe 5" toe
5 mins*
Right foot 39% 46% 44% 51% 51%
Left foot 50% 53% 68% 54% 61%
10 mins'
Right foot 54% 58% 52% 57% 58%
Left foot 59% 66% 75% 66% 65%

* the recovery rate at 5 minutes after the cold provocation test = (Tsk at 5 mins after-Tsk at 10th min in cold) / (Tsk baseline-Tsk at

10th minin cold)

" the recovery rate at 10 minutes after the cold provocation test =

at 10th minin cold)
Tsk = Skin temperature

(Tsk at 10 mins after-Tsk at 10th min in cold) / (Tsk baseline-Tsk
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Fig. 2. Changes in the skin temperature of 3rd right toe before,
during and after the cold provocation test.

Table 3. Recovery rate of the fingers after the cold provocation test

Health Co, Nicolet Vascular vasoguard, USA)E
AlYstdth. &= Z¢t 59 (brachial artery)e] 4~
&= 7t 2A 9 s Ve § dREFS FEFESH

7] (photoplethysmography) 2 =439tk (Table 4).

doiA e Algdlol A LEZ 2TE VE F F F%
2 4T Wad 2% B¢ U T o] BYS ey
. dgels Arels ¥ A% IS 279 BUARA
AolA BHg ade gglot wA Wane & BuR
274 Aol Wuy} BFA9 Ao wol gl wEA
ool $0E 4 IS Aol AES W,

Tl E 2005920 FaRF =EHE IR
ovt Moz FAslm glom? wAlE 5o g
F AL7] AHEAE g e 198117 19889l A8
AFlXE +97% T2 24

o ar
12~13% °Itt. 2=y o3 AlllEL FelE 5

R

3rd 4\h 51h

1 2~
2006 winter
Right hand 46%* | 68%' 34%* | 70%"
Left hand 46%* | 68%' 62%* / 90%"
2006 summer
Right hand 71%* [ 73%" 76%* / 88%"
Left hand 81%* / 87%' 89%* / 91%"

25%* [ 56%"
33%* / 79%'

29%* 1 60%'
31%* / 61%'

38%* | 75%"
36%* / 50%"

829%* / 84%'
61%* / 88%'

62%* | 81%"
79%* | 88%"

38%* / 75%"
76%* / 91%"

* the recovery rate at 5 minutes after the cold provocation test = (Tsk at 5 mins after-Tsk at 10th min in cold) / (Tsk baseline-Tsk at

10th min in cold)
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Table 4. The results of photoplethysmography in the room temperature and after 2 mins of cold stress test

5th

4lh

3rd

2nd

l$

Right foot

0.89* 0.99* 0.87* 1.05*

0.98*

Room temp

After
Left foot

1.04*

0.72*

0.79*

0.88*

117+

1.07* 1.08* 0.89* 1.00*

1.04*

Room temp
After

1.35¢

0.88*

0.85*

0.66*

1.04*

*ratio between BP of dorsal digital artery and BP of brachia artery
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