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A CASE OF OCCUPATIONAL ACROOSTEOLYSIS,
PRESUMABLY CAUSED BY VINYL CHLORIDE

Yasuhiro TAKEUCHIt and Chiyuki MABUCHItT?

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 auspicion that similar diseases might exist among
vinyl chloride workers in Japan. ,

In 1970 Masuda re-examined the three workem, 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 (II, 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‘f-‘phy'sicians' findings and
the job the patient had and. tried to, find any relation between: them. it .J

3. Since he was 23 years old he has been working.as.a ¢leaner. of. the -polymerizing reactor
for four years and a half. It used to take him gmm 30 to 45 mmut&s t.o sle.an one reactor and
he cleaned three to four reactors in one day. ~ '

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, II). 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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caused by handling vinyl chloride,

6. At present, nine years since he gave up his cleaning job, shortening of his right hand
fingers (II, 1II, 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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.60 61 62 ,63 ,64 ,65 66 J2 (year)
1 6 1 6 1 & 6 1 6 1 6 + ., 1 &(month)
(23y.0) (2B y.0.) a4 " (36 y.0.)
Work history ™ Working as a cleaner of the Vinyl chlonde |y pogpitat  Working in the same factory, never
polimerizing reactor contacted with vinyl chlorbde vaper
A I L

Diarrhoea, poor appetite | v e e eae Lol ”
Sleep disturbance  OPS
Cool feeling of - A

the fingers ] R
White finger attack A A- | E 4
Sclerasis of the hands -
Several indurations on m ll

the hands R
Spontaneous pain of A

the fingers (r-o,m) | il
Acro osteolysis of the ? F 7

fingers (r-1, 1, ) P
Shor“nin‘ of the E ! :. ? —m

fingers (r-IL 1, V) 4 . i '

- Pl ? |
Hypertension Lt ;
. ' ape - L4
Married in hospital

Fig. 1. 'I:he course of the complaints and findings of the patient.

-7z, TORLRBEEROBOOEOMBILE 4 LK
L. FRa42G k- HFOEMIEL Y, &
FELEBOWEATE. 1964EIARREDE, B
I, IHEoLRERZMNEbR, e dihZy
FRYD LItz A REFIHITATORES
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T RRETHERZI, SMEORBRAEEOMES EER

7o BREBECIOBERIIED LR £ h » 2. BF
PiBiz, CRP(—) ASLO 50 TOdd, RA(—), BSG 1
BEMME 8, ARMERI 468X 10% HMIERE 8,600, ME
B, 16.2g/dl, m/MEI 29X10% HmBsRE 240 8,
REFFE 5 4S5BT Hofc, AV 7 L4 v kY, =
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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)
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Fig. 3. Epidermis is normal. x120 (May, '64) Fig. 4. Edematous changes of collagen fibres.

%2400 (May, '64)
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corium, X2400 (May, '64)

\.__ Table 1. Findings of the Patient

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

Total bilirubin
Direct bilirubin
GOT
GPT
Alkali phosphatase
o .:'lﬁéid phosphatase
Thymo! turbidity test
~.."Cholesterol
" Cholinesterase
Wa R
* Urine
Blood pressure

EEG

2.3mg/dl (norm. 0.2—1.0)
0.4 mg/dl (norm. 0—0.2)
15 Unit

8 Unit

3.9 Unit
2.7 Unit

(-)
sugar (—), alb. (-), urob. (n)

120—60 mmHg (r)
130—70 mmHg (1)

| April—May, 1964 July, 1972
Body weight 57kg (Height 163 cm) 58 kg
Red blood cell counts 468x 104, 445 %10¢/mm’ 483 % 10*/mm?
Hemoglobin contents 16,2 g/dl, 100% (Sahli) 103%c (Sahli) o v
White blood cell counts 8,600, 9,800/mm? 8,300/mm? "
Platelets counts 20x10*/mm? 31,9 10*/mm? n
Bleeding time 20" 3'30” -
Coagulation time 5'45™ - '5
Sedimentation rate of S8mm (1hr) 3.5mm (med.) -P‘
erythrocytes -3
CRP (=) (=)
ASLO 50 TU, 100 TU 50 TU
RA (=) (= (-
+ + Total protein 6.8g/dl 7.4 g/dl
j%  Alutiumin 4.2g/dl " 4.6 g/dl
"' Globulin 2.6 g/dl 2,8g/dl
A ALG. 1.6 1.6

1.2 mg/d! (norm, 0.17—0.98)
0.8 mg/dl (norm. 0—0.2)

22 Unit

15 Unit

1 Unit

142 mg/dl

0.84 4PH

(=)

sugar(—), alb. (=), urob. (< + +)

182—104 mmHg (r)
164—94 mmHg (1)

abnormal record

(43)
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Fig. 7. Right hand shows shortening of the second to the fourth fingers.
(July, '72)

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

AT « Ehblhh, BEFEEREDD RER
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FTORE, Mhey A AME (196455 8) 24T
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0.98), LY A ¥ 0.8me/dl (ERME 0~0.2) &, 4D
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1) fERAZE, BECHWC BHRERe = -2~ HE
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DOFBIERFEMIZER 1 KR0S 5 3¢ 5L Ch
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> UK EAEAOEIEY = — 4 7 ARE & FRSER
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{fb=—n® /v~ A% 50ppm HTic LTH HIEE
EYTEEOFICARD LI TR RELT, FHHR
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toHBHm Oy = — AN ARTIRE LR
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PEL e BIThE» T BSP, MEHRY, MESEF LT
BoERHBMILTVS,

2) RROBETOVWT 1. BEOIGEMEDTE
DUBBTCHHANMIFEEROERLA T D 5N D
(Fig. 2). VNRECFOXBEATIHGFON O, #
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W, BIVHVEOEROBEIEOLRHM, £EFD
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O 2 e/ ~EH 25y bl DELERL
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DEEENTESH LS. FEMTY, Hamis 5YDEF
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