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S euu—uf acroastaolysis of the hands of workmen derma. Some have clubbmg of the fingers. Only-a few ,:',;,, ey
% T sssctiated with vinyl chloride (CH.CHCI) polymerization  of the cases have sought medical attention because '« %
i ',-44 ‘Wm the osteclysis was specific t6 the distal pha- of symptomatic complaints; the majority have begn’— .
*: .. langes of hands and was frequently associated with Ray- found through x-ray examinations of the hands. R
%Y v naud's symptams. Affected parsonnei ranged in age from A summary of the physical findings of the ob-" . . . kA
o '-‘. o 26, 1§ 47. The disorder is balieved to have resuited from served cases is shown in Tabie 1, and a detuniled de- " Leror

,cumlmhon of - physical insuit, chemical insult, and
f‘:u “persanal adlnynm:y. The specific causas are unknaown,
o 00 The . prevaiencs was found to be less than 3% among
t-. smpicyess pnrfoﬂmn; similar work. No cases wers found
i la weslumen using or proceasing the polymer o manu.

S tactwring commaercial resins. - -
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t‘ N Duru:g mid-1964, several complaints came to our
attention of soreness and tenderness of the
_,Aaﬂmﬁpr of ‘workmen in ‘a manufacturing plant
=~ polymerising " vinyl chloride (CH.CHCl). Compre-
2 "‘c‘ hensive examinations of thesse individuals revealed
- ‘3""' Bothing of significance except a “*Raynaud-like phe-
3 “womengn” ofthe hands, and in some cases, definite
’«'eil'nngu ‘of"the distal phalanges were apparent on
entganograms of the hands. Since then we have
ed additional cases of this unusual syndrome.
ﬁ is the purpose of this manuscript to aumrnanze
:aaﬁumvauom. S e w e _

L .', Ooscnption of Syndromn

P
a“')"’ ~#lo dats we have obsarved 31 cases of hand dis-
' .orders amgiong 3,000 personned invalved in vinyl
.» chiorrds- manufacturing _and polymerization. All
?u hava beent men, between the ages of 26 and 47. We
. have niayapserved any ethnic or racial tendency for
e thq syndrorgs. The great majority-have been char-
rized by two common factors: symptoms likened
5 iq.:hnumbd tor Raynaud’s phenomenon and

wu.‘pna of actoosteolysis. Several of the patients
o have.axtacriak skinn losiong‘on the dorsal surfaces of
" nr&"hanatu&mm withs-a rope-like appear-
- ‘anuaumﬂm"ehmzu sometimes sean in sclero-
~_ Foomt- e u.dmmm B ¥, Goodreh Co, Akrom., Ohio.
*Raprins Miqwens

h:zoublu of the distal phalanges. A few have
symptoms but have the roentgenographic

w406 Main St Ah-. ouu«au (Dr. Wilw-

scription of the two pndommandy common symp- ‘

- toms follows: - L

Raynaud's Phenomenon.~This symptom coms .
plex has occurred in varying dcyrees, with one or -
both hands involved. Ceneraily. i1s efect is ouserved
as marked discom{ort on expasure to coid. None of
the cases have exhibited vascuiar changes of the feet.
A unilateral sympathectomy performed on one of
the most seriously affected cases relieved most of
the symptoms on that side. The acroostealysis was
not aitered by the sympachectomy.
Roentgenological Changes.—The most unique

characteristic of this syndrame is the unusual roent- o
genological findinge. These are deacribed as acroos-«- - -
teolysisand are illustrated in Fig I'. [t may be pnsent e ST
in all of the fingers and readily observable, or only in ~
one ﬁnger and barely discernible, as illustrated in
Fig 2. X-ray films of the feet, as weil as those of the
long bones and of the skuil have been made in some ~

" of these cases, with no osteolysis Tound other t.hnn
in the distal phalange- of the hands. - -
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Acroosteoiysis is a rare clinical entity, with omy' .-
72 cases of the familial type reported up o ISGa. ace. 5 ° B
cording to Cheney in his excellent review.” THae "=-" "
diagnosis of acronsteolvsis requires expert. roent- v
genological technique and. knowledge. It.nas, beent T
our ohservations that early cases-of acroosteolys “1 .

will he missed by the roentgenologist not. famyisr _7 -t
with this condition. Alj of the cases on which we sved’ - "7
reporting have been canfirmed by at least twer ex-: = ~.
perienced roentgenologists working mdepend’ently
We estatlished the, foilowing reeatgenograpnic.
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criteria for aur dhgnoun These are. the resylt’ oz, -_" "
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our having viewed several thousand. x- -ray films aﬁ

the hana in gur snﬂ;h for.. t!wcauu uL the’ ;yui-
drome. - i
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ssteoporosia‘ with acroesteolysis and in fa-'~ " guenegll
stecaclerosis with acroosteolysis. In cateopoe =~ e, nacd's smesema, ene bang
SRRty 3 [ysis there may be compression “ : | Rsweud's cymeseme. such honts
S “Zﬂl“thculqm. ‘and’ basilar impression of ., . euswmdbe e
L .I".ﬁ:, : with destruction of the tmdpha‘--u ARIONOte0i Y wetl -
u.“‘lem these findings: have been seen in - Beyneuss symptame, Seth Neads. -
1".' . ‘_' Workera. Thl changes in the distal phnhnge- : Foasi. - U
N @;i N in both conditions. . . Shbvee ‘::m
it L O erosis-acroasteolysis observed by Andren

. ot 8l C,Unlvmtty« Hoapital, Maimo, Sweden) in
tmnrahowed diffuse sclerosis, with cortical thick-
,,_enmx of the shafts of the long bones and clubbing
+<of the mstaphysesl ends. The phalanges of the hands
o ‘metacarpals were foreshortened, and the distal
£ phalariges showed acroosteolytic changes. The feet A
/1352 sbowed the same changes, except that the distal g
MO phallnges were not fragmented.
"Xz« There has been no evident destruction in the mid

T
1

T
*

S "or proximal phalanges of the thumbs or fingers of [ 2
\&-;‘...« % these individuals and no evidence of a lytic, destruce : Y
“5 ' " tive lesion in the feet. » T
J,‘.‘»‘i:f * «+«We have not observed any loss of calcium salt in P
N *, the bones of the wrist and remaining bones of the ] i o#ny
':,a—li_"_’ bang and phalanges in any of these individuals, . RS R -
if‘%«‘« "-and thers has been no mndent sclerosis of the wrist  } e . _ B
SPEX and hand bones. ¢ { PR i e
. ~ .2 Mild- stage:- The earheat change found in [N ; SR
. atyooateolysis in these workers has been a loss of the v 2 : S
© .- cortax ot one or more of the tufta of the distal pha- |- b - ,
&%v3 e~ labupsvith no destruction of the tuft or shaft of E C ' ‘.. I,
"'J:r'uz&m Ft mmore, sdvanced sia be & mall, s i o —
ko - next more advan ge may be a m Mi of with .
mqhumcutmthomolthonﬁtofomormon ﬁn:;::rmuumﬂm hatt h
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: _‘__é%;:"; T T e AGROCSTEGLYSIS—WILSON, | AL"'~i - = R : ,
w‘{g ."".;,“i.'.h‘ -~ -I'r',-_ : ‘@”:_4’",:' 4-.'.. e W g ' = & - . n-»“;
o G iges; or & s0-called. slice effect slong ous.- shall”and:the tuft. or of wobhqu éypq-? mcz..m-
P .;'b s ore-of thewits Figure 2 illustTates the small,  bunestructure. ..~ . W et B
“' Pl g::_g:,thaenrtu ot«mmm phal.nnx of ." 4 Healing stage: In” thu phuc. ﬂunu often e
o~ mid-Snger. ,.__"~ ot definite fragmentation-of the remaining tutt-and of. - _
... t"ﬂa".Agnncd g0 A more severe lyuc dutmc- the filled-in area where the previous destruction» . -

ﬁmm:b- s-camplaty loes of the tuft and a por-
o .4‘;_-"" mal'tﬁim of one or more distal phalanges
Yera aqwtlmlmcd in Fig 1'in which the tuft of the digtal
: “* ol the.right thumb and the tuft of the
ML g digead pbalanx of the left ffth finger are completaly
. "’v'«p- " pheentt-Additionally, there may be in the same hand
£ 'a portion of the distal rim of the tuft remaining,
gf'h-.e ~with loes af the proximal portion of the tuft and a
u L bornon of the shaft of the phalanz, which can also be

1) x! Q ~identiffed in the remaining phalanges in Fig 1.
Y g ».Thmhltmy bc o( 'Y tnmvem nature through the

was noted through the shaft of the distal phalanx:
This may goon (o a completa bony union dr remsimw .
as & fibrous union with fragmentation, In Fig 3 and " }
4, x-ray films of the same individual weil demon.. - |
strate tHis. This employes had simost complete: i
reumon of the multipie fru'm.nu when first seen

in November 1965 and agsin in Novemnber 1966 (Pg - .-
3) In tha lattar, the completely healed shalfts and . ,J f‘,
tufts of the distal phalanges are indicated by nor -+
residual fragmentation with fbrous union. There is - ..
a definite shortaning of the shaft and a widening of - .
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. ﬁl
: w Bu«tupon ourcburvatxom of these 31 cases, it
&;-;Ippuu as1f thia syndrome may be of occupational
sairs brigim.and is somehow related to the process of vi-
ff ‘.,_ !"ch!nnda polymerization. Its specific cause if not
u's.’ pressntly known. We sre performing axtensive re-
P '*-lhmh;nm effort to find the cause. Two other pa.
,d)f pere referring to the condition have appeared in the
e, 7m Jitanature. 'I'hc publication by Suciu et al® contains
";‘fx‘- na specific information, and merely alludes to sore
,__,1 band problem. That of Cordier et al* presents case
hmnnomih symptoma similar to many of the cases
: g deecribe. This syndrome differs from idiopathic
‘“and familisl Aaooluolym m that only the hands

,ﬁ
fﬁfim‘"} ‘.?Wl", .-‘;'.___, v .

oo ‘xn i . ‘V!nyl Chkmd' demmntmn Process
ﬁﬁ' oy "klmy!ehrondc isa wdely used synthetic resin.

'ﬁun 30 years and is used in upholstery fabric, floor

~and many-othes commonly used commodities. For
winany 6} these uses, the resin (CH.CHCI), is mized

d syndrome occurs apparent-
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R Bas been manulactured commerciaily for more -
J‘lnd wall tlls, ‘wire-insulation, phonograph records, -

ﬂmﬂ;,nthu ‘thatarials.to.achisve the desired physical
¥ charactexistics The hand

X Al the zasixitaal oz botb. Ln;sddition 10 0us exami-
"ﬂ'ﬂmwwmmuﬁumm -n._rw;“

nations of 3,000 personnel pcrformmz vmyl chlonda
manufacturing and polymerization, we have sam- - 1~
ined more than 1,000 individuals who handle tha - -~ [--
finished resin or who process it into plastic prod-- '
ducts. Mo cases of acroosieolysis hatn been faund U'l- - T
these 1,000 persons. - .o
Bamcaily. the mamufscture of polyvmyi chlondo o -
consists of polymerizing vinyl chioride. The resc.” . ‘I
tion is accomplished in closed containers (polytut '.f F
izers) with suitable catalysts and emulsifiers. oY B
Copolymers, formed by cumbining vinyl chlonda ]
with .other monomers, creaty variations of the - « P'.,
homopolymer. These are comamny produced, - -
Following polymerization, the resin is washed, dried, . ..
and sold as & finely divided whits powder. Lo -f"r." 4
The polymaerization operations are carried out in™  ~_ .|~
ciosed processes and provide little opportunity for ' ~. ¥
employee exposure. Following the completion of the . .
polymerization reaction, periodic cieaning of thc vt d
walls and agitator of the polymerizer is necessary.
The frequency of this cleaning and its method varies
with the type of matariai used in these vessels and
with different manufacturers. The moast common
practice has been to accomplish the cleaning man.
ually by using band scraping tachniques, with work-
ors spondmzPuvo::x‘h:;!n each. :i;; :l; this. jobr -
assignment. Perso orming 3 m come - _' .
mnulynimodtqu“polydunm. SRR B
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IEAERE thhmd the dissase. T'wen-
. yssven of auz 31 cases have either heen on the
;“pdychnnu" pb assignmant at the time the syn-
- «dme’imud %7 have bad that assignment at
"o Lsorme-time iy the past. This job assignment is the
A only one showing any positive corrslation with the
».o?:amucuof the mmdrome.
: A:rack Rgte.—The syndrome has a low attack
S nu. Our experience indicatas it occurs only in less
- - thag.3%. of ail production- empioyees who at one
S ...J:mdhavo had polycleaning experiencs.
o ;.,..*,.Au Distribution.—The youngest of our cases is
26 years old, and the oldest ia 47, with the majority
; .,. g in tha 30 to- 39 age group. The complete dis-
< v wribution is shown in-Table 2.
: A ...:I'ho appearance of. the syndrome among younger
<. wmployess may-be influenced by the fact that the
o -+ polycleaning job is one of the initial job assign-
gi ,"f mt.l into -luch unployu- in such planu are

Lo }w MO; ptad to study the telauomhxp of

-t
,;Q'.“_":,,., rncubatm Pmod -If this syndrome is related to
et mpauoml factors, as we belisve, then the time

-ﬂ‘-“" “of’ exposure to these factors should be significant. *

u.,«- ‘Wc have investigated the time spent on polyclean-
.g“.r"‘mtmd. afthough accurate job-time assignwment in-

Mg "3’ . formation is dificult to develop, it appears as if none
o "":-afthnomhuhndhumm monr.h:poly-

-t

.‘q*’c}&m‘w .,-....-‘r"..»' R I TR R N

et ¥ 23 A.ig," ~‘q¢1 Teag o 46 T RIS

g Mg . - . ..
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e Ml 2 M L e, B .

T T&ou'knowhdu. this is & unique and. with the
“uuphm “references 3 and 4, prlmusly unre-
; m gonnd disorden.. The. specific causs is presently
unknmnlthouhwopmtobonhudtoth-»
r’{'ﬁ ﬁ “manufacture af vioyl chloride and polyvinyi chlo-
‘;;i:;_...na.. Not ouly are thé-z-ray Andings of themsslves
’iﬁu‘!“mquu.bu accompanisd by the symptoms of

A4’ Raynaud’s phenomenon, the syndrome becomes ex-

e rmdﬂ&&huuma'mhmm
=t 'M.mw 1eSpONSe. 10 _any- toxicant in any .

‘st an «xp , as weil as the physio-
- logical. meshanismy whareby the extrame specificity.
'ﬁim the :distal-phalanges. of the hands ocrurs, but

84:(3) & personal i
'nﬂmw intarmediata

ghtly moisty residus.io. the
rior by inhalatioos studies are
mmma;mn:,nm um»

m dnnu Nay
‘\‘va‘u‘ "y_u-.h‘_,- l -

it
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ez - B . Re e
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gy rotthe WW:WA ‘have sttempted to arrive- ..
-'1.'
o . of any of these factors should contraindicate the as.. “':3:' ‘,‘"

._tihm!m 1) a.chemical. insult, (2)"‘ syncrasy factar;s -m.,;..u _;-.- S e o g
o A8 dicayncrasy.

mw A, low degree ob "
: from-contact with t.hm
oL polymaerizas ¢

1 danh‘ﬁmeh‘v‘m M’” uﬂ‘“’?"’ . Ty Suciu, L MT.M Vahhi.x.. O-unbu& .:
E AP (Aug) 1988, - - © g}‘,.‘ T .

e a_g ut;"*'&ﬂrdh f AV RIVH) wyunl.dncm Mu-— -

g, all- Jaans" mua?;-quaumm.‘
i e A *"wﬂ"‘.‘.

e Bt R

¥ L L e A *"‘.}s"

, « ;e ®
i il - L4

R . Y N "“4 - - . e . .l
e .1.,.-9“‘:"\ * N . - - ~ L, T o (J,,...u .
il 3 N - . - | . <
W Yo T [ - . . T R T L, e
B ;_.‘, Y ‘*", PR S - e - e L e e T - RS L
il T B G UPRNT Wi A 1L ) I . - . .’ R i >
. ST a T PR mmmnu—mmu ET A bt : - ' -
I R it o . WL f . - i Bt S
- "

e to some dogm thm;h tho pmbnmr. hand .
scTaping-operations as wall as the occasional use of .
" hammers {0 remave the residues. In suppart of the *. it
" physical insult factor, we bave Quite recently ob- -
sarved theleffects of & finger injury to an existing. -~
case of this syndrome. Figurs 4 (left) shows an. ._-.'"-'
x-nyﬁhno{ﬂuldthmddtheﬁmunhuom LA
of acroosteolysia (accompenied by Raynaud's symp- ™% .~
tomns and akin nodules on the dorsal surfaces of the - . - .
hands). The bone damage is quite limited. Figure -~
4 (right) shows the same hand with the roentgeno- *
gram taken four months after a crushing injury o .
the mid finger, with lysis having resulted to the tuft - - -~
of the distal phalanx, We believe this activity was ..
stimulated by the rauma. L

Personal idicsyncrasy appears to be an important .5
factor because of the low incidence of occurrence of ™ 7
the disorder. This is especislly significant becauss, _ =
aithough all polycleaners are subjected o essential- "
ly similar chemical and physical insults, the ina- ... .
dence of this syndroms is very low, and the explana- "\‘ -3
tion for this can only be made on the basis of persoo— <«
al idicsyncrasy. We suspect pertinent factors hers - “T
are related to the individual’s vascular system, the ' f ~
nerves controlling the blood supply to the fingers, .
and to the specific type of collagen in the individ-
ual’s hands. We are in the process of mvutagat.mg
these factors.

Wae have obeerved no serious disability in sny of
these cases. A {ew have been partiaily disabled be-
cause of hand soreness, to the extent that some _

.

" restriction in manual activity was necessary. Im- "~
- provement in the symptoms, as weil as in the roent-

genological findings, has occwrred in. mny o
without adequate explanation. - . La

We wish to emphasize zhafnocambne‘bm
found, aﬁumlumh.mwduhuﬂm e
working with the finished palyvinyl chloride or its:- ‘_‘» R
copolymers, or in processing the polymar into plastic _v; o
products. In Mpmmwa to-the -
polymar occurs than does im the mufxctmmg cﬁ
the polymers themselves. - -

We presently believe that pcuonnd ungned tn
- polyclsaning should be evaluated, prior to mun-
. ment, for any evidence of collagen disease, oste-_
olysis of the hands, or abnormal response-of. thes *
.- hands w0 cold insult. Any evidence of tha axistence-

. Wy believe the condition is~ signment. of_an- individual . ta +'polycleaning,” and ¥3-3:
_Frq-ﬂt‘d."h._hmm of which muss be - - thus remove, oF dl-u th.pumnhd;o—.:ﬁf%’;‘;a
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