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In the 1950s several thousand inhabitants of south-
eastern Turkey were affected by porphyria ("por-
phyria turcica") caused by consuming wheat seeds
treated with hexachlorobenzene (HCB) used as a fun-
gicide.'`3 HCB is a potent animal carcinogen causing
thyroid and liver tumours in rodents.' No report of
cancer in man from exposure to HCB seems to have
been published,7 but in view of the potential relation
between porphyria and liver cancer,'9 malignancy,
particularly of this type, would attract interest in the
context of exposure to HCB.
Commercial production ofHCB is reported to have

ceased in the United States but HCB may still appear,
for example, as a contaminant ofvarious pesticides, as
a byproduct in chlorinated hydrocarbon synthesis,
and in municipal waste incineration.'" A recent con-
ference on HCB also reflects the worldwide interest
and concern regarding this compound in the environ-
ment and its potentially adverse effects on man."
The present report presents a case of hepatocellular

carcinoma believed to be causally related to
occupational exposure to HCB or possibly other
chlorinated aromatic hydrocarbons, or both, created
from hexachlorethane used in secondary aluminium
smelting.

Case report

The patient, a 65 year old man and a moderate pipe
smoker, had had hypertension since his late 40s. His
blood pressure has been well controlled on a thiazid
and a beta-2-receptor blocker. Otherwise his history
was unremarkable.

In the autumn of 1985 he appeared at his local
hospital with the complaint of pain under the right
costal margin and in the right shoulder. It was obvious
that he had an enlarged liver which was further
investigated by an ultrasonic scan that showed a large
tumour in the right liver lobe and a fine needle biopsy
showed malignant cells, probably derived from a
hepatocellular carcinoma.
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The patient was referred to the University Hospital
in Uppsala. A new liver ultrasonogram showed that
the tumour occupied almost the whole right liver lobe,
dislocating the median liver vein and the left lobe
slightly to the left. A CT scan confirmed these findings
(fig 1). A liver angiography showed early arterioven-
ous shunting, typical for hepatocellular carcinoma.
A laparotomy showed no signs of tumour dissemin-

ation outside the right liver lobe. The findings of the
preoperative investigations were confirmed and a right
sided lobectomy was performed. The postoperative
course was uneventful and the patient was discharged
on the 12th postoperative day.
The right liver lobe weighed 2-5 kg and the tumour

was 19 cm at its largest diameter. The tumour showed
typical signs of a highly differentiated hepatocellular
carcinoma (fig 2).
The patient volunteered to take part in a study of

postoperative chemotherapy and he was treated with
intravenous doxorubicin 60 mg/m2 body surface every
third week. He had eight such courses without com-
plications except for loss of scalp hair. Sixteen months
after the liver resection, his clinical condition was
excellent and the laboratory test results were com-
pletely normal. At this time there was no indication of
porphyria, and all screening laboratory test results
(blood, urine, faeces) were negative in this respect.

Exposure

The patient had been employed by the same company
since the age of 14. For the first 20 years he was a
grinder with some exposure to mineral oil mist.
From 1955 until retirement in 1981 he was the

foreman of a foundry department producing small
items of special or plain steel and of aluminium. From
the autumn of 1967 there was an increase in the
production of aluminium parts. For this purpose,
there was one minor open melting pot that usually
contained 10-15 (max 30) kg of metal. For various
reasons, including personal interest in the process, the
patient intermittently devoted about 25% of his time
to the aluminium smelting, where two to three tablets
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Hepatocellular carcinoma and exposure to hexachlorobenzene: a case report

Fig I Abdominal CTscan. Tumour tissue constitutes whole right liver lobe (arrows) at this level. Darker area
laterally represents necrotic tissue.

Fig 2 Microscopic appearance ofhepatocellular carcinoma ( x 160).
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of a degassing agent containing 30% hexachloroeth-
ane (HCE) were added to each charge to reduce the
content of hydrogen. The temperature of the charge
was about 700C, and the HCE additive caused a
boiling reaction forcing the operator to step back
because of the heavy chlorine smelling smoke and gas
emissions. Adequate local exhaust ventilation was not
available and personal protective equipment was not
used. The chlorinated emissions, however, were of
major concern to the patient and he subsequently
developed a vacuum technique for degassing which
made the HCE superfluous in 1973. Eight years later
the foundry finally closed.

Just before the appearance of this case some inter-
esting studies had been performed at another Swedish
company using HCE for degassing in secondary
aluminium smelting. Hence, analyses with GC-MS
technique showed high concentrations of HCB in the
smoke effluents from various parts of the plant along
with a range of other chlorinated benzenes, chloro-
phenols, dioxins, and dibenzofurans.'2 At this other
plant the estimated annual emissions of total
chlorobenzenes at the time of the investigation
reached 25-30 kg, mainly HCB. A parallel moss
sample, 5 km downwind from the plant, showed the
presence ofHCB (in ppb quantity) whereas an upwind
sample was negative,'3 thus indicating a potential
exposure to HCB even to the general population
around this type of secondary aluminium smelters.

Discussion

The complex mixture of organochlorine compounds
resulting from the use ofHCE in aluminium smelting
showed gross dominance of chlorobenzenes, 96%
being HCB.'2 Other chlorinated hydrocarbons not
subject to monitoring were probably present as well,
especially unreacted hexachloroethane, which in itself
is a suspected animal carcinogen." No data, however,
.have been available with regard to such exposures.

Given the carcinogenic potential ofHCB in animal
experiments with the liver as a major target organ we
believe that this patient's exposure to HCB and
possible exposure to other chlorinated hydrocarbons
might have been of aetiological importance for his
hepatocellular carcinoma. Moreover, a latency period
of about 18 years from first exposure to HCB to the
diagnosis of the tumour seems quite reasonable for a
solid, highly differentiated malignant tumour.
Some consideration should be given to alcohol, an

established determinant for hepatocellular carcin-
oma.'5 The patient admitted regular but moderate
drinking at weekends but there was no evidence of
alcohol abuse. Since synergism between alcohol and
acute carbon tetrachloride toxicity has been repor-
ted,'6 there might be a similar mechanism of interac-
tion with regard to .HCB and structurally related
chlorinated hydrocarbons.

Selden, Jacobson, Berg, Axelson
In conclusion, this case ofhepatocellular carcinoma

in a man with exposure to HCB and other chlorinated
compounds in secondary aluminium smelting suggests
a possible aetiology of liver cancer and perhaps other
malignancies. Further research is warranted to clarify
the relation.

We thank Dr Mattias Volmerstedt and his staff for
their support in this investigation and Margaretha
Sandin for preparing the manuscript.
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