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A CASE OF OCCUPATIONAL ACROOSTEOLYSIS, 
PRESUMABLY CAUSED BY VINYL CHLORIDE

Yasuhiro TAKEUCHlf and Chiyuki MABUCHIft

1. Japan is producing a large amount of vinyl chloride and is now second to the United 
States of America in its production. In 1954 Kubota reported that cases of Raynaud's phenomena 
had been found among a dozen or so workers engaged in the manufacture of vinyl chloride at a 
factory in the northeastern district of Japan. Later, during the years from 1964 to 1967, it was 
reported in foreign countries that hepatomegaly, Raynaud's phenomena, scleroderma, characteristic 
acroosteolysis, etc. were detected among workers engaged in the manufacture of vinyl chloride. 
But these reports did not atract particular attentions of Japanese physicians.

In 1969 Magnuson et al. reported at the XVI International Congress On Occupational Health 
held in Tokyo that acroosteolysis had been found among workers engaged in the production of 
vinyl chloride. This presentation aroused our suspicion that similar diseases might exist among 
vinyl chloride workers in Japan.

In 1970 Masuda re-examined the three workers,, who, according to Kubota, had been suffering 
from Raynaud's phenomena 17 to 18 years before and reported that Raynaud's phenomena and 
acroosteolysis were not found. These are the only suspected cases of vinyl chloride toxicosis 
documented in Japanese medical literature.

2. We happened to come across a 36-years-old male patient who had been working in the 
production of vinyl chloride. He was operated on to remove the right thoratic sympathetic nerve 
ganglia (n. III) at Nagoya University Hospital for the relief of'Raynaud's phenomena, spontaneous 
pain in the right hand fingers, etc. We studied the patient's record, the■■ physicians' findings and 
.the job the patient had and tried .to., find any relation between them. ,■&&& J

3. Since he was 23 years old he has been working's a cleaner of the polymerizing reactor 
for four years and a half. It used to take him from 30 to, 45 minutes to ^{ean one reactor and 
he cleaned three to four reactors in one day. J '

4. After he had been engaged in reactor cleaning he began to suffer from diarrhoea, Raynaud’s 
phenomena, scleroderma, indurations of both hands and spontaneous pain in the right hand fingers 
(II, III). An X-Ray examination revealed acroosteolysis of the right hand fingers (II, III, IV). 
Pathohistological findings of the skin of the left hand were as follows: epidermis was normal, 
collagen fibres were edematous, and thickened wall and infarction of vessels were present in the 
corium.

5. The nature of his job and his physical disorders well coincided with those of the patients 
engaged in the production of vinyl chloride and with the results of the animal experiments report­
ed by foreign authors. Thus it was thought logical to presume that his physical disorders were

**
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t Department of Hygiene, School of Medicine, Nagoya University, 
tt 1st Department of Internal Medicine, School of Medicine, Nagoya University. 
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caused by handling vinyl chloride.
6. At present, nine years since he gave up his cleaning job, shortening of his right hand 

fingers (II, III, IV), paresthesis of the right half of his body, abnormal EEG, hypertention, hyper­
bilirubinemia and slight angiosclerotic changes in the optic fundi still exists. Literature seems to 
point out that these disorders are some of the segualae of the vinyl chloride poisoning.

7. As there have been a large number of the manufacturers of vinyl chloride in Japan, there 
may exist many workers who are already poisoned by vinyl chloride.

8. Among biological effects of vinyl chloride are Raynaud's phenomena, acroosteolysis, sclero­
derma, increase of blood pressure, etc. And we think it may be very useful to make its toxicity 
clear in order to help reestimate the toxicity of all the doubtful substances.

9. MAC. of vinyl chloride in Japan is 500 ppm at present, but we think that it is too high 
and should be revised.
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-Cl'S1’, -tt-C, i-eeAftHii1’ PB?B29¥ (1934^)
K, fltttitrfiV&ZXtoX,

/ -fttssttat&e.fch, 

-erase*:.-? fcatKHfii'S 11 ft bhK\.' 5 *ei8SS L 
-CUi •otetaSUTl'S. *©&, 1964^a>e>1967^

tz at*-7*
U**U St*

-CHfiSSIt7£&16II]ffl0K#St«££S (1969^9 J3) <0 
ffiMfC Magnuson'*w) (pitffl-ffc fc*

Lxi'*#«#enR© w j

t 5 e*:
-o7-, 1970^efaBll>liXaffl” oaSLfcgWCH 
/-afe©^e>Jxf-3,«eoi,'!-C, *©&©ja&Sfifc 
b7c£®. *a|gfMt* LfcSMt 1
^e»t-f-cea=eacroosw-
olysls 'iiS* bhtci-')izi~%k%LX'.'Z. ‘ Li*L, £

D! X- * S.
197I^ei£ Dinman““i4) T&ffc k" ~
3SL-cv'5t> y
ea#SH7c. Li‘L, fcatffl-CiiA&ffl” iiSH1"©

it, 7ct7c*, w / ~S$£^l&©&*IS©7c«>e;*;:£ 
BRtf.
-/i'»ae&*LTWct£**n9, *©&tt©jt&£

*©£&. jfctK&bfc.
t: v* / t- -
±«JK».'fit5ft<, ^H6.©SttiH^©©*et. 
#BfiSEa»f2£> fj Ji, £>atg-?j£$n 7ci6ft k' -

fc. a®7£4ot#A.ibh.s©
-ea^-fs.

is A

MtxarnoB*.
8 aw. (27®), SiiJsK:
fijBE(30, **£«* (^SISS.S^) (SIS) 

ffiflEfc-ttffTFlSfiS; 23®©t£ (1959^12^) AJfl 
J: 9M<t^a©«*SX»eattU 1960^lM^b

fi-B-3£©fla5©ffiftft»©*a*£i: 9, 
Xge&Sfttt-tf. l^eot30~45S-fi‘A'9. SH3 
~4®©*^a©awfw*ctt®i.fi:. »«#.«£ 3%

1960^1^fi‘?>19&1^3^*t?ttJ4^3 Utfc
#e&#Lt#7c. I964*M JSeAEsL. #fl5fcgStt
8 Ji eilK tfcit. ^©®ita^56©»»^seit«e*;

Fig- i ©ife
9-e**.
'Stto&iB; **Mc3tex*AS£©»»etS<Pt5i 

■ -CA'ibTSt-f *££*$■< ftofc. SEWg
iStfcJi, £&*>*< rtt-ofcat, 3£#3&&£;M-:£©7c 
ftiS-otWc. gitSO-CiBi t s&L-i )c4-> 
7c. Jt*{g*&2fFfc-a7.:, I962^©l%tfcA*6ffi©ieSa** 
J$fc<i8C<'>JtSJ;5efc9, ^JfiSEf&^e. PSflJ©^ 
iSftSeaSJBftfitfci-jfc. S£3S^4^aoi963^e
it, i7c'ttlfii;^^,£^«.©7jc<.'10^ 
Jgoews^tiuai-?. J: 5e7£9. See-r©tiiSB 
Sit+^StH®i-eaj:j:5e*:-o7c. *Alt£©SWf 
7£Sff*S!f <*7c»e, ®*HJ5l5e^*Seoittgft;

i 5eL7cat, %A'b£tktx<omsb
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Work history

,60
1

,61
1

,62
1

,63
1

,64
1

,65
1

.66

(23 y.o.)% <28 y.o.)

Working as a cleaner of the Vinyl chloride |n hospital 
polimerizing reactor

-Si-
.72

1
(year) 

6 (month)
(36 y.o.)

Working in the same factory, never 
contacted with vinyl chloride vapor

------------- -------------------
Diarrhoea, poor appetite 
Sleep disturbance 
Cool feeling of 

the fingers 

White finger attack

Sclerosis of the hands

Several indurations on 
the hands

Spontaneous pain of 
the fingers (r-11,1) 

Aero osteolysis of the 

fingers (r-n.I.K) 
Shortening of the 

fingers (r-n.I.HT} 

Hypertension

Married ' ope
in hospital

Fig. 1. The course of the complaints and findings of the patient.

U 0
l964*P3J!K:&5i, *1%

n,
«t 5 cflcofc. t < cfisitnffifiSgottjiA;

itteu &m<o
, L, m&k®mzhtz, ,N4UAeDARtcARCV'. JT 
*ittolE-e**n,
tz. »K»»-t?ftj4Le®iatitEt6 6h,a:**r» fc. 
JJfjlti, CRP(-) ASLO 50 TOdd, RA(-), BSG 1 
BtIHfl 8, ^^©468X10*, 8,600, j&Sl^
ft, 16.2g/dl, 29X10*, HJ]Jl^rn12^0Sr,
®0^fii)5^45»t?*ot. i> '} 9 u-f =
-<?E, -y-y FS-(Ffri:'<Ofi!jlS4:fTfc5
•drf, 5/1200,

o', e>itfc)Sifgose
tttzt^tz. *<d&ii, niigttwasu. E«a*Ej«>
bixtz. £asn, m. ivjgK.
*t-o#0L.fc#ig«5ig)S*'»E»e>h,5 (Fig. 2) . 

(£$ntS©4^S8S5<Df8®iai5)
Fig. 3-6oi^ot, ^oasaictis

eSfbiJ2»ib;h.fci.‘. Li*u

<o * -c-0Sftj»:is» fch. 5. bfcd*. ■? -Cgtt.'iyiJgttS!
££ 2: $<El L T v' * A*> w h. lb ©SSi^fiBf JUiS!

SfltiftftBfftli. Table 1 OiSsOT?* 
5. *©££. 2.3 mg/dl (jE#ft0.2-

' 1.0) * t* W air fc* V 0.4 mg/dl OEflf® 0-0- 2) t,
jk+'otsS yfflj4**SSb'0i^U EiSii.5. j4iE 
li£ 120-60 mmg, £ 130- 70 ramHg 

■)t. 0®r3ta& b"f
/ -j£KS©&SK-7/!fi;eSfrn, m»a:3£.S3S®ii!J 
Efe®t3Sifib, ,e*lt8^&SKL.fc.

k L-t0jS»o fc. 1 fcl965^0SfCfi£S:
0Htt< itofcii, ^<o^oA.iij+sc'ajg3SfFa*‘2 ~
3nmigii>fc. lj>‘U < ib^-c. #s*ii
£<fcD, gJSfifi:j»»-9fc. ^og:£^-Biw$5 4-ca

1972^7 ^fflffiODfft-CiiCD^O^n. 
^m<t£->xap (Fig. 7), n. m, iv
lS©ft$d*‘j£&LTt'*ffij5Uga&ibh.5 (Fig. 8). 
Ji^i^fFo^itoStO^i'-JSibibno. fi&Bf 
ft-eit«i»B$Olfft0teit 10 c/s. 50 pv
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/' /

Fig. 2. Right hand shows transverse defects in distal phalanges of the 
second and the third fingers, and marginal defects in the distal portion 
of distal phalanges of the fourth and the fifth fingers. (21, the May. ’64)

( 42 )



389

Fig. 5. A thick-walled vessel is found in the 
corium. X2400 (May, *64)

Fig. 6. A thick-walled vessel is found in the 
corium. X600 (May, *64)

V Table 1. Findings of the Patient

April—May, 1964 July, 1972

Body weight 57 kg (Height 163 cm) 58 kg
Red blood cell counts 468 x 10*, 445 X 107mm3 483 X 107mm3
Hemoglobin contents 16.2 g/dl, 100% (Sahli) 103% (Sahli) 53
White blood cell counts 8,600, 9,800/mm3 8,300/mm3
Platelets counts 29 x 107mm3 31.9 X 107mm3 *0
Bleeding time 2'0" 3’30" -»■
Coagulation time 5'45” O
Sedimentation rate of 

erythrocytes
8 mm (1 hr) 3.5 mm (med.) ^

CRP (-) (-)
ASLO 50 TU. 100 TU 50 TU
RA (-), (-) (-)

> Total protein 6.8 g/dl 7.4 g/dl
4 Alulwmin 4.2 g/dl ’ ■4.6 g/dl

, Globhlin 2.6 g/dl 2.8 g/dl
^ A/G . 1.6 1.6

Total bilirubin 2.3 mg/'dl (norm. 0.2—1.0) 1.2 mg/di (norm. 0.17—0.98)
Direct bilirubin 0.4mg/dl (norm. 0—0.2) 0.8 mg/dl (norm. 0—0.2)
GOT 15 Unit j 22 Unit
GPT 8 Unit 15 Unit
Alkali phosphatase 3.9 Unit —

;^£id phosphatase 2.7 Unit ! _

Thymol turbidity test t ii 1 Unit
• 'Cholesterol — • j 142 mg/dl

Cholinesterase — J 0.84 dPH
Wa R (-) ! (-)
Urine sugar (-), alb. (-), urob. (n) sugar(—). alb. (—), urob. (-r + +>
Blood pressure 120-60 mmHg(r) ’ 182—104 mmHg(r)

1 130—70mmHg(l) 164—94 mmHg(r)
EEG - i

i — abnormal record
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l r
Fig. 7. Right hand shows shortening of the second to the fourth fingers. 

(July, '72)

l r
Fig. 8. Right hand shows shortening and widening of distal phalanges of the second to 

the fourth fingers. (11, July, ’72)
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K.T. 3! „ I
l«4ki «|lnHiUtl«<i. • Me •Hi* «

r

*.**WM^V,w>... vVAVV,*,'
0

Fig. 9 EEG of the patient; diffuse alpha wave in awake state and photic 
driving response are found. (13, Sept., ’72)

**i5W « #W‘&fr9, RJffttAing*3l'l±fefM£ 
oh-fti.'. 4~ioc/s vytmma ojt* 

^©^SSaM'^&Hfc (Fig. 9).
DlE^tiiiiSJllE (180-104 mmHg, 160-94 mm

Hg) KEjJOE-ettttKoBBfMtW'B*
bhZ.

B5fS&3E©*>' t Table 1 o £ *>• t> T A 5.
•&OSS, A+fS^fyatfr® (1964^5^) fti'-C 
li*y^v: & t‘ y ^ x 1.2mg/dl GEffiiiS 0-17- 
0;98).’£jgfc'y*fc-x0.8mg/'dt (JEISCo-0.2) £, 

bfc. X^USigii* ->fc< E»e>*tfc

tz.

% \if

1) «E&-3V'-c;,£giifgffct*=-^l£^
£©SI»el&4fF3*Jira&$L.Xii9, ~bo$£&
©8tf*ft3SBSfiiJ|i£ 0 1 ^r»130#J-i‘ b 3 <*
o fc £ Itjg £ ft 5. Dinman ip ,2> <0#^!;: J: Jti£, gft 

- -*S&fiFmxft* LX\'Z3®£ 5. Oil «©g<£3?
2S*ew/-a*£¥*#*»»ffia!E»

fikicMh>Ll'i<016«,y't'fc,ys 
■f h i i ^ SjiOT&i-fii:# lt t' fc (> on*

Wilson”tgfLfc'--^$i;£iJ8-e&£

tfc3i«o^ffin-fajs)(?jgjB*o 5 •fe27«i;a-&g£oijr 
mmtciz* n a±m ui'fcto^efcisfiu 
-Ct'5. ffi£&<0«£O&ft t‘- “'i'-3 V'-C
is. .asji'.ustrfcs&i.‘■cv'fc^aaottfflitssfts-t
i'trl’firt'i', ViolaW) [ifit^'^£F'3©S(t fx 
jS®y* 200 - 2,000 ppm ^30#i‘^^ER-O^-OSH'

a; iso ppm UT-efti*^My‘is»UToi»o#flS^

mt ©fcjso^ff^er i967^UKtc«i44rja»fcEifc 
OPXfctfli, £#«rt©:tr**+»R3|»ftL-C. ft 
(t’c =. — A'jt/ t —if 50 ppm iUTi^ LXa>5>fF3l6
£*2&&©41t::Aft5.t?H-TS*£*L-C, ^KfSJJR 

Gitsios1” :i^LXl'2>.
Kramer ^"’[iftftfc*= UXV'fcD

3§££©Ka*&!£L, »3»£a*‘# « ?? 2 ¥ £ iS IS?
(TWA) ■e50ppmUJ;O*Bt5M-fc##*-c, && 
a'W<a:scffioXBSP, 2/IS®:. jM£aUc#L-ct' 
5^£t^(ha>iiLXV'«.

2) : 1. .£^<01964^3§©?-
O xMt?(i5)§ ®Mfr ZZftbr'.Z
(Fig. 2). i972«po^oxai¥ftT-}iS^ ogr n, m
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TO, isJ:0'SSlVSO5fefflOSe*'*E4&ibK5!S*'.
(Fig. 8). cH

»i, &m<offlh, 8E«r. *
ut:#s®sjg®iaKaiff-t5i,®*e.

#JS®
-c:t* ua*-j fci*.. £^un* c 4 -eji® b

i'k%*.bhZ. ZHbOltagltft Wilson £,” fC-t 
■=.-CfftfcSHfcy*&®©JSgi: i < SHtlLXV'S. 
"Wilson

tfcA‘*'frigifttE»e>h.4V'ii^t'C<.'Sds Hards

e>« »i 2«ofltae9i®M£'c. 2 wt uiiMUB&fro 
1 W-CiiKaE#K:, ftfiofiai-CitJgOspffi 

-|TiCflie)B*'-Efti!>lifciafiLXV'?>. Dodson bln 
44«©«£*«£U l*-f;K4#J§iriS©®»©*-e 
ft: < fill»Hi!S©'Sl§JS*ISa> !?<■'*. Viola1”. [13 %© 

-vu* / -r? v ^lc©AS-£fc£Sfet? 
4’£#©'R%£,$©0f.a£E‘*, Basalaev175 P>fi£j 12- 
16ppra ©Sffcfc',--/v-t/^-tf;*4;'>-y-<VccaA3 
*fcg»tf*mi-®KR*s*6xi'». cKe.©5t®w

Ka*‘£ 13 C i am LX <-' 3. -fi-iffi®S?*£l* £ ipX> X 
i itcSfislt# 5<■ ft 3 C i ti Cheney
,w & i -e -c&fc s h*c v' 3 3 ©mtiiSfrWt?,
JWM-4 k frcflElff©#
® 4 B» 3h3 ft £* w emm*3M±.nm{£ f- - *■ JE 

&h,3 4 © i tti'ft: 9 ft ft: o -a. * 3. W ± 
a* &," ^frfcicifWe* W* -

Sh.3.
2- £P!)l?li$?Bft: v4 / -Sfcasgft ib It fc a**, 

Wilson 375
S»3ri.3:&31«'£22«lCW / -mSttSfe. Hams 
3” & 2 0K» 2 <JH, Dinman 3li,!l 4 0U41 4 ffjtc i"f / 
-m&fcfgifc'C'.'S.

Snciu -'*'3££frSSS168«©H£t?
6 fefcU-f ✓ -^S*S»-C<-*3. *>a**IS-C4A&ffl5>

**‘S»5»h,fc£a^u-cv'«. ufcA*o-c, aitf=- 
9 &m&iz *✓ < / -&£&&£. L 

“tV'3 £ kd'ibii' 9 , Cftlli&ftfc'- ~'<'4,;S©SS©:fs 
4ft:Stt©—?t^^bix, 4JjrJta'.gb
ri.3.

3. *£G»Ji?n, K^©nt^©Sfi:<:^;-£iI®ffi

v-3a**. fflifc£fl9;fclJrJ!.l?tig£©SLS:iIEffi'?2> 9. 
Jtf£©&*&ftliEtf>3ri.-l‘. BHCai«©&a£:3L*©M 
£a'»E© 3h., 9J f,A»caa^iS«iKtiftft: o 
®3*tfc. Harris e>*» 4I^®©^S*I2«L-CV^. 
Suciu ib1-” iil6S«^50%f^&lff©Sft4-EA-CiJ 9, 
Wilson 3° lt^lfi-4SS»HEOE*oKfc31««t»a« 
e^is.fclFSare©£jf;i®fc^H£fcE»i:'-*3. $3 
1C, Harms b” 112B5©S»ii(5S"C, t'fhlirii 
®®ftJ»©IEJS£¥©£6)Sr©S*S%5*'C'.'o. Wi:© 
Sffa»ib, ch-6©fifeflf^Kafts:a-^4iS;iWa 
691?, Li'i. a‘fc9©8&ffiUiam-f3^S©-o4: 
^iLbix. ^Si!!©®^-%':ciiA'‘J^iod,3.

4. S^©1964^S^©J!ili£ifh^fi!3[^3:i:-a!:f7©i: 
y /n^y^iSIB^LXV'4. .S^:il6^©i: tSJS©

u-c g^asa lt:v»«is Kai^Siiia f u 
/u t* vifiiffislftfflicSE < 1 k. 9, i£x^S5f
y a- f yjaa 4, m^Siaft: foR^Bif^jS'* E » 3 H 
■f. 5F%^(Sftn?^3i**t <iiftfltfiE»3nft:V'©
-e, c®j(ii«l»t*9^t*y©ffliffiiti6a®c%©Fgtffiat
atct>fo<*< 4®i»t#A.i'»fcV‘. Harris 34>4ailj^
t** - k *k bn3 affiwoaasoEwai: 1
nS.SE{t®Sfy /uf vja^^E©"Cy'3. Suriu3-” b 
4Sftt'--^a^fT?*«l68«4>© 30.2f« ;i!?!S©3S 
**S*’C'''3. Kramer 1,5liaftf 
®#H'4©c, BSP, K®JS£i''55<^^'C'-'3ci4r 
E4e>“Cy'3. Kf&SSSfcUH. Torkelson biKi' 200ppm

HC< 9JSL-SSL- 
fc3g»i?. JfK©^.C.'i±S:tt$i±iSFmfl:©^*?5rEJ6 
•CV'3. fcLh©®®*' - 9 f' - t 'f7
Sttoj^iOSojcV'.

5. .figictl, 1972^gIiE. S5i&EiSS»Jf?©3gS
®Eft®i'*E®5.h.3. Harris ib4,©Sffl

•Cl'3 Ci:, Basalaev b17’ © 3 c I'lCr.-J 12 ~ 16 ppm
9SU53 Ufc^§^ 

t?, i3i7 K n y vifiiS-!?iSiiE©±^4rEa 'i>5: 
t. Kramer ejl”liaftt‘--^*"^iC$-< S3SivC 
','fc45li£"fiffliSlE, SbSifiEEi 4:cSi< ft:o*C',*3c 

t^rE^-CV'Scift:i'©C^*‘3. :ii%©■‘HS 
ft b"-- ®oK4 C<- 31.' o b
h.3.
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VUbbhb. J8fr©#^l±M®£&??gffittJBs©*£®i:
*&.bitSi's
mz.bh.-f, ±*«Bi‘6liMK©to*»©fc*£i‘eW* 
*!*a4o£«SSJia. JBffiBf^.-ettflpftKiSKO'i 
A-tt « aat*5>h,, ftSdStici 0^iA,ffio3e®SSi*‘

5.
3) *Ef«©ii4fc5fi*©ffitt©tSZ©W£i£<>'-'

*Lt*ai, Suciu ®S9Cf$SaoiSitS
-1, jfttfaEtta&ogito*** la• t

t»|od< BQH* SJ-Stt^ag
Basalaev lb1” It

tttesea-e, SSt Kvts
£U585l£, asSBEa-e^Tffirc^Lt'gftaiEftp* 
hsetA'b, fcfltT®

$ ibt£*;h,a;#©g: fc4r4fc&-t'£*jfC».'3. 
Dinman P>U) 4 40^4 < trb-6
^aofi5JSi#i-Cv*5. £ 3 L,fc#Ktt*j£Mi£Ss 
wC4W»lc*riB-(»#!>,

£ 3 £ ilcJ:-a
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