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OCCUPATIONAL POISONING BY TRICHLORETHYL¥NE*

ichlorethylene is widely used as a solvent in various indu-
stries. Among the chlorinated hydrocarbons- it s one of the least
toxie. :

A worker who is daily exposed to a sufficient quantity of
trichlorethylene fumes may be chronically more: or less strongly
affected, which mamifests itself as a slight intoxication with.
fatigue, sleepiness and so forth. If, however, the exXposure comes
be an end, the symptoms scon disappear, Even if this exposure is
repeated daily for years, with almost constant symptoms, these

1d scarcely be designated as a chronic Poisoning, but instead
as repeated slight acute poisonings or as »chrenic trichlorethy-
lene effectx. ; :

‘In certain cases, however, the symptoms remain for some
time after the exposure has come to an end, Probably only these

over 20 mg/l one sees such effects in an increasing percentage of

cases directly Proportional to the exeretion, Thus, with values of

between 40 and 75 mg per litre, such effects occur in about half

of the ceses, and with an é&xcretion exceeding 160 mg, trichlor-

eliylene effects are wvery cemmen, In cases with more than

200 mg/litre urine the symptors may be of such an intensity that

sickleave may be necessary, Preventive measures ‘are described,

. livered before the Conference of Industrial Hygiene, Zagreb, July
3—8, 1950,
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Trichlorethylene is widely used as & solvent in various indu-
stries. It has definite advantages as solvent as it is not inflammable
and as its fumes mixed with air are not explosive. Trichlorethylene
is a colourless liquid of boiling point 87°C. It is volatile at usual
room temperature and air saturated at 25° C contains 9.2 per cent
trichlorethylene. Among the chlorinated hydrocarbons trichlorethy-
lene is one of the least toxic. j

From the hygienic point of view trichlorethylene has, however,
certa’n disadvantages (for litterature see Borbély 1948, Hamiton
and Hardy 1949, Hunter 1944, Patty 1949). Inha.ation of trichlor-
ethylene vapors may cause both acute and chronic intoxications. 1f
vapors are heated above 150°C the very toxic gas phosgene is
formed. ;

In industry trichlorethylene is used to degrease metals, to
extract_fats, oiis and resins, as solvent for tar, pitch and rubber, in
dry cleaning and as insecticide. The-. technical reasures of pre-
venting inhalation of trichlorethylene vapors are in many industries
dnsatisfactory. A large number of employed persons are therefore
exposed in their daily work to inhalation of trichlorethylene.

o 5 PHARMACOLOGY .

Trichlorethylene exerts its action’ in the same way as other
volatile anaesthetics. It has also been widely used to produce analgesia
for surgical operations and delivery. In some German industries
about 35 years ago exposed workers got trigeminal neuritis and due
to this experjence trichlorethylene was used for some years to treat
trigeminal neuralgia. It has later been shown that trichlorethylene
has no specific effect on the trigeminal nerve and the.effect on the
neuralgic pains was part of the general analgetic effect of trichlor-
ethylene, Only very few cases of neuritis optica have been described

due to trichlorethylene intoxication and. it seems. doubtful, if
trich’orethylene as such can produce this damage. In moderate doses
trichlorethylene does not seem to have any specific action on heart
or circulation. Toxic liver injuries are rare’ and the few cases
described are probably caused by contamination of the trichlorethy-
lene (Hunter et &l 1947). Kidney injuries dor not occur in cases of
trichlorethylene intoxications. s s el

Most of the trichlorethylene absorbed in the lungs is excreted
with the exhaled air- when the patient is removed from exposure.
A smailer part of the absorbed trichlorethylene is excreted as such
in the urine or after conversicn to trichloracetic acid (for literature
see Fabre 1949, Frant and Westendorp 1950). :

ACUTE INTOXICATION-
Acute intoxications in industries occur usually in. connection

with some accidents, when workers. are suddenlyexposed to high
oopoentrat'on of 'qriachlomgfthylene in the afr. The symptoms are slight

“«

258



irritation of the mucous membranes, dizz'ness,, headache gnd fatigue,
later -unconsciousness and in severe cases death due to medullary
pau‘axlysis.- e . . »

" The diagnose is usuailly not difficult due to the heavy exposure.
The principal therapy is removal from exposure. If necessary arti-
fictal respiration and oxygen must be used. The patients will usualy
recover in -a few days completely and after-effects are- usually
extremely rare. ; e

'CHRONIC INTOXICATION

Certain writers consider ‘it doubtful whether any real chronic
poisoning exists. In order to decide this question it is important to
distinguish certain concepts, A worker who is daily exposed to a
sufficient - quantity of trichlorethyiene fumes may be chronically

this exposure is repeated daily for years, with almost constant
symptoms, these should scarcely be designated as a chronic poisoning,
but instead as repeated slight acute poisonings or as »chronic trichlor-
ethylene effect«. i :

" In certain cases, however, the symptoms remain for some t‘me
after the exposure has come te an end. Probably only these cases
are justly to be designated as ‘chronie poisoning.) More severe cases
of this kind are probably, however, relatively rare. - Thus, from
1937 — when trichlorethylene poisoning was recognized as an ‘occu-
pational disease in Sweden — ‘to 1945 only a few cases led to
disability entitling the sufferers to compensation according’ to the
Compensation for Occupational Diseases Act. e g

Thus the symptoms usually found among workers daily exposed

. The chronic symptoms most cmnm_omly found among exposed
workers were a abnormal fat'gue and ‘an increased need of sleep,
A number of cases of diffuse gastric symptoms were reported. Vaso-

motor skin-phenomenona in connec on with the consumption of

alcoho! were found, increased. psychica! irritability, impaired ‘capacity
for concentration, headache, painful sensation in the cardiac region
and dyspnaea also oocurred. | g e
Various writers have mentioned other symptoms in cases. of
chronic intoxications as conjunctivitis, skin-rashes, loss . of appetite,
joint . symptoms, pains in the back, impaired memory, uneasy,
dreamvitiated sleep, emotional- outbursts- and epileptic fits. These
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sympboms were according to our experience very rare or were not
found at all. Trichlorethylene-narcomania was Very seldom found.
The age of the exposed workers does not seem to be very
P t to the symptoms of trichlorethylene  intoxications.
However, it must be mentioned, that in our material none of the
exposed workers was younger than 18 years. It does not seem to
be any definite difference in the frequency of intoxications between
men and women, although it wou'd appear that headache and the
sensation of sickness have been more common signs of trichiorethy-
leneemposswneamomgmnenmamammgmem.
The duration of exposure maybeofimpomhancei:n’thattwaythat
the same symptoms may be produced by exposure o higher concen-
tration during shorter time as by exposure to lower concentration

slow. After a single exposure of a normal man 1o trichlorethylene

vaporg during 10 minutes the urine may contain trichloracetic acid

for one to two weeks. Due to this slow excretion the trichloracetic

acid will cumulate in the omganism after repeated exposures. In the

urine from exposed workers concentrations as high as 500 mg

trichloracetic acid/litre urine are not unusual. If exposed workers .
are removed from exposure the excretion of trichloracetic acid will

often continue for 3—5 weeks. ,

There is probebly a relation between the degree of intoxication
and the concentration of trichloracetic acid in urine in continuously
exposed workers. The urine concentration thus seems to be valuable
indicator on the degree of exposure. Although the individual suscepti-
bility to trichlorethylene is quite different in different individuals
there seems to be a general relation between intoxication and urine
concentration, According to our experience this relation is as follows
(Forssman 1945, Forssman and Ahlmark 1946, 1948 and 1950
in press).

The constant exposure to trichlorethylene, which gives rise to
an excretion of trichlorecetic acid of less than 20 mg per litre of
urine, does mot entail, or entails only in exceptional cases, any de-
finite trichlorethylene effects, whereas with urine-values of over
20 mg/l one sees such effects in an inocreasing percentage of cases
directly proportional to the exocretion. Thus, with values of between
40 and 75 myg per litre, such effects occur in about half of the cases,
and with an -excretion exceeding 100 mg trichlorethylene effects
are very common. In cases with more than 200 mg/litre urine the
symptoms may be of such an intensity that sickleave may be ne-
cessary (see also Frant and Westendorp 1950).

; In order to use the diagnosis »chronic trichlorethylene intoxica-
tion« the worker should have the usual diffuse nervous
symptoms referred above, which however are non-specific. The
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dinical examination will usually show no objective signs of
intoxication, but it is very important through a careful
clinical examination to exclude other causes
to these symptoms. It is also of great value to prove the expo-
sure and also to estimate the degree of exposure
through analysis on trichloracetic acid in urine.

-Removal from exposure will usually be the omnly therapy and
in most cases the symptoms will disappear within a few days to a
few weeks.

PREVENTIVE MEASURES

To ‘prevent the inhalation of trichlorethylene vapors among
workers handling trichlorethylene the enclosure of the
process (s most effective as for instance in dry-cleaning, de-
greasing operations or extractions. If this is not possible, local
exhaust ventilation will have to be provided. If still tri-
chiorethylene will contaminate the air of the working room the
general ventilation will have to be improved or the workers
will have to mse personal protective equipment
masks. The use of masks will have to be limited to short pericds of
the working day as the workers usually find them uncomfortable.
The pressure air-line mask is preferable but if it is not possible to
use this type, a suitable filter mask will have to be provided and
the filters will have to be exchanged before the total filter ab-
sorption capacity has been used (for literature see Brandt 1947,
Patty 1949).

Analysis of the urine from exposed workers
at regular intervals will be of value to control the effecti-
vity of the technical preventive measures mentioned above. Urine
concentration of 20 mg trichloracetic acid/litre is according to our
limited experience what we think to be a maximum allowable
concentration at comstant exposure to trichlorethylene. If higher
urine concentrations, thus indicating higher degree of exposure, are
found, preventive measures against inhalation of trichlorethylene
vapors will have to be improved. If the degree of exposure is very
high and introducing effective preventive measures will take a long
time, it may be of value to have the workers to work with trichlor-
ethylene during only a certain time, for nstance a month, and then
for about the same time remove them from exposure to some other
work.. Circulation of the workers in this way may be
of value during a limited time during which time the preventive
measures will have to be improved.

The Department of Occupational Hygiene,
National Institute of Public Health,
Tomteboda, Sweden.
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SADRZAJ
PROFESIONALNO OTROVANJE TRIKLORETILENOM

Trikloretilen se mnogo upotrebljava kao otapalo u raznim industrijama.
Medu k.oriniranim ugljikovodicima tr.klcretilen je jedan od najmanje otrovnih.

Kod radnika, koji -udiu pare trikloretilena, mogu se . razviti akutna i
kroni¢na otrovanja. Simptomi akutn:h otrovanja su ovi: laka iritacija s.uznica,
vrtoglavica, glavobolja i umor, kasnije nastaje nesvjestica i, u teskim sluta-
jevima, smrt zbog paralize u meduii. - : e

Radnici, koji su svakog dana izvrgnuti ve¢im koli¢inama trikloretilenskih
para, mogu oboljeti od vise ili manje teSkih kroni¢nih oSte¢enja. Takva se
kronitna oste¢enja man:festiraju u obliku laganog otrovanja s umorom, pospa~
noséu i t. d. Ako ekspozicija prestane, simptoma brzo nestaje. I onda, kad se
takva ekspozicija ponavlja god‘nama svakog dana, s gotovo konstantnim
simptomima, ipak ne treba takve siucajeve oznaciti kao kronicna otrovanja,
veé kao ponovljena akutna otrovanja ili kao »kroni¢ni trikloretilenski efekt«.

U pojedinim slucajevima, medutim, simptomi se, kad prestane ekspozicija,
ne gube. Vjerojatno samo te slu¢ajeve mozemo oznatiti kao kroni¢na
otrovanja. B0

Dio apsorbiranog trikloretilena izlutuje se u mokraci kao trikloroctena
kiselina, Vrlo &esto se moze u mokraéi otrovanih radnika naéi koncentracija
trikloroctene kiseline od 500 mg’/l mokraée. Kod radnika, koji su kontinuirano
izvrgnuti parama trikloretilena, vierojatno postoji relacija izmedu stupnja
otrovania i koncentracije trikloroctene kiseline u mokradi. Koncentracije
trikloroctene kiselme u mokraé¢i, &ni se, da su korisne kod ocjenjivanja
stupnja ekspozicije. ¥

Konstantna = ekspozicija trikloretilenu, kod koje otrovani izlutuju u
mokra¢i manje od 20 mg/l trikloroctene kiseline, ne.ée biti Stetna, Koli¢ine
preko 20 mg/l mozemo smatrati kao opasne. Ako kod jedne grupe radnika
nademo vrijednosti od 40 do 75 mg’l trikloroctene kiseline na litru mokrace,
onda mozemo biti sigurni, da ¢emo kod polovice od nj‘h naéi odtecenja uzro-
kovana trikloretilenom. Kod -grupe radnika, kod koj:h ustanovimo koncen-
tracije, koje prelaze 100 mg’l, naéi ¢emo u 100% slutajeva oftetenia
trikloretilenom. Kad je koncentracija trikloroctene kiselne.veta od 200 mg/}
mokraée, bit ée simptomi otrovanija tako teski, da ¢e u svim takvim sluc¢ajevima
radnici biti nesposobni za rad. Opisane su preventivne mjere.

Odjeljenje za higijenu rads, :
Nacionalni Institut za narodno zdravlije,
Tomteboda Svedska
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