
HAND AND ARM VIBRATION

Vibration induced white finger (VWF). 

Intermittent whitening or blanching of the fingers has been recognised since the last century The condition was called Raynaud's Disease after a French Doctor Maurice Raynaud.

The general condition appears to be hereditary and effects about 1% of the population. In mainly occurs in females, who make up about 90% of reported case. The symptoms involve the blanching of the fingers, but a more serious condition can occur where the fingers become blue and may ulcerate and even develop gangrene.

Similar conditions can be produced due to work activities by exposure to vibrations from hand-held tools. It was first reported in Rome in 1911 and was described as Reynaud's Disease or vibration syndrome. The Industrial Injuries Advisory Council suggested in 1970 that it be called Vibration White Finger.

The frequency range over which injury from vibration can occur is believed to be between 5 Hz and 2,000 Hz, but it is at the lowest frequencies (Hz to 150 Hz) that the risk is believed to be considered greatest. Apart from the frequency variation, amplitude (extent of the vibration) is also a contributory factor. Increase in amplitude increases the potential risks.

Symptoms.

In the early stages, vibrations cause slight tingling and numbness in the fingers. Often this stops at breaks and lunch times. Individuals take little or no notice and therefore it not noticed and the condition can go un-checked.

With further exposure, the tips of one or more fingers suffer blanching. Cold conditions can bring the condition on more rapidly and generally in the early mornings it is more commonly developed. With further un-checked exposure blanching can extend to the base of the fingers.

The conditions occur for about an hour. When the condition reduces the fingers take on a flushed appearance accompanied by pain. During the attack the fingers have reduced sensitivity to temperatures hot and cold, pressure and pain. Therefore when touching something extremely hot the potential for a serious burn or scold increases.

Further reduced manipulative ability from the loss of muscle control causes clumsiness in handling small objects and fastening buttons.

With further continued use of vibrating tools, the condition of white finger degenerates to the development of a condition where the fingers takes on a blue/black appearance which may become permanent. The possibility of gangrene then increases.

There is no absolute understanding of how vibration causes VWF. It is related to the lack of blood flow to the fingers, which could be caused by abnormal conditions in the small arteries. Microscopic examination of finger tissue has shown that small arteries have become blocked. Their inner walls had thickened and there is evidence of enlargement of muscle cell structure. Muscle enlargement is a typical response to work i.e. body builders. The increased muscle tissue in these cases may have resulted from an over-response by the body to the problem of keeping a good flow of blood while the flesh is under fluctuating compressive stress during exposure to vibration. The reduction in finger sensitivity during an attack of VWF indicates that changes must occur in the nerve endings. It has been reported that neural activity is reduced in the whole of the arm subjected to vibration.

Bones and joints have also been shown to have deformities when X-ray examination has been completed.

There is little evidence to indicate that recovery from VWF occurs when exposure to vibration stops. Reports have indicated that the recovery is slight and very slow.

The severity of VWF has been classified into seven arbitrary clinical stages and also in terms of related occupational conditions. 

	Stage
	Condition of digit
	Work and social interference
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	No blanching of fingers.

Intermittent tingling.

Intermittent numbness.

Blanching of one or more fingertips with or without tingling and numbness.

Blanching of one or more fingers with numbness - usually confined to winter.

Extensive blanching; frequent attacks in summer as well as winter.

Extensive blanching of fingers: frequent episodes summer and winter.
	No complaints

No interference with activities.

No interference with activities.

No interference with activities.

Slight interference with home and social activities; no interference with work.

Definite interference at work, at home and with social activities: restriction of hobbies.

Occupation changed to avoid further vibration exposures due to severity of signs and symptoms.


There are many tools and processes that have been identified and associated with VWF: such as pneumatic riveting hammering and drilling, chain saws, concrete vibrators etc.

Controls Methods.

· Reduce time exposure. To date there are no absolute standards for controlling exposure time; Studies of persons suffering from VWF have produced guidelines whereby total exposure to vibrations between 4-2000 Hz is limited to 400 minutes over an eight-hour period. Any exposure however short, up to 150 minutes is to count as a 150-minute exposure.
· Provision of anti-vibration mounts. On chain saws there are flexible joints to assist the reduction of vibration, handles can is some case be padded.
· Keeping hands warm during exposure. Keeping the hand warm during exposure to vibration helps stimulate circulation of the blood to the extremities of the fingers. Chain saws circulate hot air from the motor over the hands.
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