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The literature is reviewed beginning with the first
descriptions of occupational Raynaud's disease in
the second decade of this century. At the beginning
of the fourth decade, the importance of vibration in
the =tiology of the disease started to gain accep-
tance, and this idea solidified during this decade and
the next to the extent that the disease la now called
“vibration disease”, or ‘vibration.induced white
fingers"”, instead of “Raynaud’s disease”.

The writer maintains that vibration was accepted
erroneously as an atiological factor, and that the
perpetuation of this error has confounded Investiga-
tions into the zetlology of the disease ever sgince.

In the appendix, it is polnted out that certain
occupational manifestations of Raynaud’s discase
have been recently described as a new disease
named “occupational acro-osteolysis” and spurious
xtiological factors have been postulated for it.

1N 1862, Maurice Raynaud published his thesis describing
the discase to which his namne has been given.

Interested primarily in the rare and serious disease
then known as spontaneous bilateral gangrene of the
oxtremities, he maintained that this was connected by
intermediate steps to the common and benign affliction
known then as local syncope, and now referred to as “white
fingers™.

He stressed the importance of cold as an execiting cause
ot the atfucks; but he did not include it in the predisposing
causes. He attributed the disease to spasm of the blood
vessels arising from vasomotor activity of the spinal cord,
and in 1874 he published further observations in support
of this hypothesis,

His theses were accepted by Thomas Dlarlow, a famous
tnglish physician, who translated them into English,! and
whuse deserinticn of the disease in Allbutt's “System of
(184577 iR classical,
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Untortunately, Raynaud's work was not so well accepted
by Jonathan Hutchison,* another famous English physician,
who called the malady “Raynaud's phenomenon”, and not
“Raynaud’'s disease” on the grounds that it included a
large group of maladies which differed widely in their
®tiology.

Hutchison’s views pn the =tiology of the malady are
quite absurd when viewed in the light of present-day
knowledge; yet his authority was sufficlent o start a
tashion which has persisted to this day. The fashion did
not follow him in discarding ‘disease” for “phenomencn”,
but it has persistently asserted some fundamental
difference between Raynaud’'s discase and Raynauds
phenomenon,

It is a foregone conclusion that any disease due to cold
will have its occupational manifestations. Neither Raynaud
nor Barlow saw any relation of the disease to occupation.
In fact, Raynaud mentioned the idea only to dismiss it.

A certain number of patients had manual occupatlons
such A8 washerwornan, chambermaid, burnisher,
seulptor, ete. But as this elrcumstince was wanting
in many other cases it appears to me that we cannot
attach any importance to it.

Apparently it was first reported as an occupational
discaso in 1911 by Professor G. Loriga* of Rome, who
dercribed itz occurrence among operators of pneumatic
tools, ' . - . .

In 1914, pramweli‘ of Scotland reported nine cases of
scleroderma associated with Raynaud's disease, five of
which involved stonemasons working with hammer and
chisel, while one invelved a coppersmith also using a2
hamimer and chisel, and one involved a coal miner exposed
to cold when cycling to and from work. He suggested that
the relatively frequent occurrence of sclerqderma among
stonemasons was due to the holding of a chisel in the hand
in cold weather. . o

The first large investigation was 'made by the U.S. Bureau

-0t Labor Statistics and the WIS. Public Hadith Service'

a8 a result of complaints made by the President of the
Journeymen Stone Cutters’ Association of North America
on December 28, 1916 — complaints of the injurious
occupational effects of dust and of pneumatic tools on their
members working in the Indiana limestone belt, resulting
in tuberculosis and paralysis. The paralvsis was not, in
fact, such, hut was Raynaud’s disease,
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L. InVestigation was apparently set in motion by the
wris by Dr Miller of Chicago, on November 18, 1916,
©aveatuls disense 1o stunecutter. De Miller related
_ tie nperatzon of p pneumatie tool and conveyed this
.w tn the Stonecutters’ Association.
The results of the investigation were published in the
Latin of the U.8. Bureaun of Labor Statistics, Number
_ 4 Jrly, 1918, under the title, “Effect of the Air Hammer
‘h¢ Hands of Stonecutters”, and Includes reports by
+¢ foilowing physiclans: Alice Hamilton, of the Harvard
v(¢icsl School, who was commissioned by the Bureau to
wwistigate, and who was assisted by Thor Rothstein, 8
aes:wor uf nervous and mental diseases, who made a
i . iled elinical investigation of eight men; Major Cary,
2 oxamined cight soldiers who were formerly stone-
c4tem., Dir Leake and Dr Ldsall, of the U.8. Public Health
~rdes; Dr Cottingham, who had examined eeven men
o hemadf of the employees; and Dr Barnes, Dr Proctor
wud Dr Herring, on behalf of the employers.

{;umilton maintained that the trouble was not Raynaud's
fiwace, and coined the term “spastic anemia of the
hat.ds™. : *

She found 34 of 38 limestone workers, 45 /ot 50 granite
workers and 44 of 78 marble workers to be affected by it.
<he daescrihed how the blanching of the fingers usually
dveloped early in the morning and passed off during work,
huw it developed after years of work and disappeared
iowly after the sufferer left the trade. She considered that
it soemed to be caused by three factors: cold, cramping
of tho fingers, and vibration, and recognized that the two
tsi-mentioned factors would be hard to separate, because
“1¢ tool that vibrated mest would have to be held most
aphtly.

twonhe stated categorically that, when the mills were
visited soon after commencement of work, most of the
opritors showed blanching of the fingers. He thought
ramping of the hand was more likely to he important
“han sibrution. lHe rocoxnized that it was not exclusive
@ jnevmatic tool operators, and he mentioned the
¢ uirence of the condition In a boflermaker who had
sever ysed such a tool.

Edsall confirmed the presence of symptoms at the com-
urmeement of work, and noted that sometimes the fingers
wore cyanosed instead of blanched. He recognized that men
h:d suffered from the same trouble before the introduction
+f pneumatie tools, but thought that their introduction
hid incrensed the trouble considerably. He attached more
importance to constriction of the grip than to vibration
as a4 cause.

Barnes, perhaps, made the most pertinent observations
of oll. He clearly recognized that the condition existed
bhfore the introduction of air tools, and his comments
are worth quoting verbatim:

That it i= nnt due to the pneumatic hammer directly
and prinarly is proven by the faet thut the condition

wits Knuwn (o oxist prior to the introd.etion of this
ool thig the nit hanmer may have added sumewhat
Lty 1te oo gaeney of it oceurrence, as compared with
Vik e ety owper dhe chisel and mallet were used
Cacusv ey, s e e, bhut not proven. An extonsive
canp L wave stady, which clreumstances naturally made
sote hee, could ulone settle this question,

Herring, would not look further than cold as a cause of
i.: condition and stated:
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The condition which the men have termed '“wihit

fingers” ts simply a reaction of the skin agd underlying, 4
blood vessels to the stimulation of the cold.

It we look at the investigation as a whole, it ia surpris
ing that none of the more serious manifestations of
Raynaud's dizsease was found, and it {s also surprising
that a group of physicians, some so prominent, should fail
to recognize that the malady had been described by
Raynaud, They laboured under the misapprehension that
Raynaud’s dizsease was always a dread disease leading to
gangrene. Even Alice Hamilton, the grandmother of
occupational medicine in the U.8.A., made this mistake.

The consensus of the opinion of all the investigators
was that this was a dizease hitherto not known to medicine,
always benfgn, for which cold was & necessary condition,
and which wes aggravated, perhaps, by Interference with
the circulation by the pressure of the grip and also,
perhaps, by vibration.

In 1924, Dr Bridge and Dr Middleton,’ Medical Inspectors
of Factories in Great Britain, together examined four
masons with the complaint, and provisionally concluded
that It was produced by two factors operating together:
the pressure of the pneumatic tool impeding the circula-
tion of the fingers, and the action of the cold.

Again in 1930, Dr Middleton® investigated workers in the
boot and shoe industry using pounding-up machines, and
attributed their trouble to the pressure of grasping. He
dismissed vibration as a tactor of importance:

Vibration as such is not an Important factor except
in so far as if calla for an excess of statie resistance
in opposing the tendency to displacement of the oblect.

In the meantime, in 1925, Teleky®* of Vienna reported

cages among iron foundry fettlers uaing pneumatic chisels;
one had gangrene of the left little finger, and another
had severe Raynaud’s disease of the left hand.

In the late 1920'8, a number of investigators in Germany
reported cases occurring among operators using the
pounding-up machines in boot tactories, They showed that
the Incidence of the condition increased with years of
work and decreased with the years after the cessation of
work.

In 1931, Maria Seyring! of Germany reported the resuits
of an investigation of the disease among phneumatic tool
operators — fettlers, riveters and moulders — in {ron
foundries.

Stating that her attention was firet directed to the
problem when she diagnosed a few cases of Raynaud's
disease in fettlers, she made no further mention of
Raynaud; but she recognized quite clearly that the disease
she was dealing with was one fairly common in the general
population.

She confirmed the fact that the incidence increazed with
yvears of employment, and she showed that it was most
extensive in those whose work was hardest.

She knew that the exciting cause of each attack was
cold, and realized, too, that the fingers of the fettlers were
constantly exposed to a blast of cold air from the tool;
yet she rejected this as a predisposing cause because the
digits most subjected to the cold blast were not those most
aftected by the malady.

She also rejected pressure on the ulnar artery as a
predisposing cause because this occurred im other trades,

!
i
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and she argued, too, that, had it been the cause, the
attacks would have occurred at work.

Having thus eliminated what she considered to be all
other possibilities, she accepted vibration as the predis-
posing cause of the disease.

Important to her argument was her alleged finding that
the attacks occurred as a rule outside working hours.
This finding {8 at variance with that of the Indlana survey,
and even with her own statement that ‘“some- fettlers
reported that their white flngers became soft and warm
again by working with the chisel as it became warm again
during operation”, which implied that the attack was
present at work.

In 1934, Professor Loriga® of Rome published the first
review on the subject under the title of “Pneumatic Tools"”
in the International Labour Office’s “Occupation and
Health”, Although his report in 1911 had been the first to
associnte the disease with the use of pneumatic tools,
Loriga’s opinfon in 1934 was that “vibration would not
appear to have any particular significance”,

Later, in 1928, Dr Teleky™ of Vienna rewrote this article
for the International Labour Office’s “Occupation and
Health” supplement. This review 1s neither critical nor
profound.

Under the influence of Seyring, Teleky endeavoured to
use the alleged general absence of attacks at work and
their excitation by cold as devions argument in favour of
vibration being the caugse. The difliculties into which his
logic leads him can be {llustrated by his concluding
remark:

rd

To summarize, it may be said that vascular disturb-
ances affecting chiefly the fingers of the hand holding
the tuvol are of widespread occurrence; that these
derangements oceur more especially among workers
working in a low temperature and that, if the workroom
is heated, serious symptoms of the kind are of extremely
rare occurrence. The vascular troublea are therefore
a typical consequence of the shocka and vibrations to
which these workers are subjoected in the course of their
occupation. .

In the early 1930's, Raynaud's disease had been the
subject of considerable clinical research in England, and,
in 1934, Sir Thomas Lewis and G. W. Pickering” published
a rcview summarizing the resulta of their investigations.
They followed Hutchison in fragmenting the disease into
many scparate entities, and set the pattern, followed to
this day, of distinguishing between the *“disease” and the
“phettomenon”, Under the heading “Raynand’s phenomenon
following long continued vibration”, they referred to
attacks as being common in those using vibrating tools,
and stated that the Injurious factor had been proved by
Seyring to he vibration. A few years later, Lewis
inrorporated these views into his hook “Vascular Disorders
of the Limbs”.M

Tt cannot be sald that the contribution of Lewis and
Pirkering wae entirely negative. They did show that local
ciniling of a digit could induce an attack in that particular
dizit, wnd, conversely, that chilling of the body failed to
produce an attack in a warmed hand.

They also produced the first estimate of the incidence of
the discuse zmung the general population, by questioning
medical students and nurses and finding 28% of them to
be affected.
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Contemporarily with Lewls and Pickering, anothe
Englishman, John Hunt, was investigating the disenss
clinically, and his findings were. published as_a criijens
review in 1936% and a few” years later in the artigle
on this disense in the “British Encyclopedia of Medicy
Practice”.’* Hunt took it for granted that vibrating tool
caused the disease, and yet he haa this to say about eold;

The only factor which precipitates an attack 1s cold,
Many of these men will say that vibration of the Instru-
ment itself will make their hands go pale and numbh,
Rut careful enquiry reveals that this is only on cold
ays,

His contributions were also not entirely negative, in that
he did demonstrate that chilling of the body was necessary
to produce an attack, as well as chilling of the hand.

After the work of these Fnglish finvestigators, there
followed a decade of almost complete gquiescence on the
subject, due, no doubt, in part to the intervention of the
Second World War.

The quiescence was broken by the firat serious attempt
to study the mtiology of the disease, which was undertaken
by the Department of Research in Industrial Medicine of
the Medical Research Council of the U.K. Their first paper
was published in 1945 by Donald Hunter and others,” and
waa followed by several others™? in the next few years.

Although these writers admitted the importance of chill
ing as an exciting cause (“the symptoms were most
pronounced and certainly aggravated by cold weather”),
thefr study was rendered sterile by their gratuftons
asgumption that vibration was the more significant cause.

Thelr efforts were, therefore, mainly confined t? a
scrutiny of the parameters of vibration that might be
relevant, and they advanced the hypothesis that the range
of vibration frequency of between 2,000 and 5,000 per
minute was the most dangerous.

Since that time, the number of published papers has
been increasing exponentially year by year and has now
reached astronomical proportions,

A recent interrogation of Medlars reveals that papers oo
the health aspects of exposura to vibration are now being
published at the rate of about 60 per year.

It has not been possible for me to subject these papers
to the close acrutiny to which I have subjected the earlier
ones; yet I think it would be fair to comment that the
underlying assumption of all of this later research has
been that vibration was the cause of the condition.

These later investigators have been generally atill willing
to concede that attacks do not occur so frequently in warm
weather; yet the parameters relating to vibration have
usually been documented in detail, while those relating
to temperature have been ignored.

Typical of modern attitudes is that rcvealed by Donald
Hunter® in his eight-page review of the subject under the
heading “Effects of Vibration Tools” in his book “Diseases
ot Occupation™ (1969). In this review, cold gets barely a
mention,

DISCUSSION
One remarkable oversight which can be noted on review:
ing the literature ia the failure to perceive the interrelation
of pressure of the grip and chilling of the fingers.
The, interrelation of pressure of grip and intensity ot
vibration was realized by Hamilton as long ago as 1915,

AST 000016035




-t MBER 23, 1972

rat the obvious fact that pressure of the grip would inter.
tae #fth the bleod ~upply and thereby aggravate the
et oof chilling seeius t0 hive escaped notice.

Perhaps the most significant point to be noted in review-
g the Iiterature is the change that took place in
sititudes to wetiology in aboui 1930. Earlier investigators,
aemplified by Aljce ITumilton, attached more importance
9 cold and cramping of the fingers than to vibration.
iater investigators, exemplified by Lewis and Hunt in the
“d 1930’8, believed that vibration was all-important.

Apnatently the change can be attributed to the work of
~yring in 1931, She was firmly convinced that vibration
«aw the eause, and was apparently so successful in con-
ineing others that this view has not been questioned to
#is day; but her work fell far short of the extensive com-
aradve study that Barnes had suggested in 1919 as being
spcessary to establish any clafm that vibration was an
(tiological factor, 1t s apparent, therefore, that this
‘hanze of opinion around 1930 attributable to Seyring was
‘ot ccientilically validated and, furthermore, has not been
.alidatoed to this day.

This being the case, it Is fitting to ask what valid
ssrumptions can be made in respect to the mtiology of this
diseuse. It can be assumed that two conditions must be
present for an attack to take place, and these are chflling
of the body and chiiling of the hands.

Furthermore, there is an occiipational factor predisposing
w0 attacks, the effect of which is cumulative over a period
of years and persists for some years after removal of the
factor,

It is quite clear that vibration is not a necessary predis-
vosing factor, as attacks take place in persons who, have
not been exposed to it

Surely the occupational factor that stands out as being
the most likely predisposing cause {8 repeated chilling of
the body and/or of the hands.

Until ft has been shown, in a carefully controlled study,
that more attacks occur with vibration and cold than just
with cold alone, it cannot be claimed that vibration is a
predisposing cause of the discase.

APPENDIX

Ancther ocenpational disorder which has been popularly
iw-ocinted with Raynaud's disease [n recent years deserves
1 briel* mention.

Thig time the sliolngical factor is not sought In vibration
iat in exposure to somo A8 yet unknown toxie chemical
Wff «ting persons handling {reshly made polyvinyl chiloride.

Like Alice Hamilton in 1919, the investigators have erred
n believing that they have found a new disease, and they
have glven it the impressive title of "occupational acro-
wsteolysis”. The acro-osteolysis refers to osteolytic changes
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gevealed radiologically in the terminal phalanges of the
ngers,

Here the situation is worse than with “vibration diseasa"”,
in that chiiling 18 not mentioned, and there is no documenta-
tion whatsoever of parameters relating to temperature.

The occurrence of such osteolytic changes in Raynaud's
disease was noted in a textbook as far back as 1934,® and it
has been documented many times since.® Need any more
be said about “occupational acro-osteolysis”?
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