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INTRODUCTION
On 26 April 1986 the most serious accident in the history of the nuclear

industry occurred at the Chernobyl nuclear power plant in the former Soviet
Union, near the present borders of Ukraine, Belarus and Russia. As a result of the
accident, the reactor was destroyed and the material released into the atmosphere
dispersed and eventually deposited back on the surface of the earth, where it was
measurable over the whole northern hemisphere. The global impact of this
accident on health can be considered on the hand an acute nonstochastic effect and
on the other hand a belated stochastic one, the latter being estimated only on the
basis of probability (1,2). Leukaemia and thyroid cancer are the earliest malignant
neoplasms to demonstrate an increase in incidence following radiation exposure
since it has been linked extreme low-dose and are characterised by a short latency
period, i.e., less than 10 years (3,4). Many epidemiological studies around nuclear
power stations and testing sites in UK, the US, France and Canada, as well as the
Japanese bomb survivors studies have reported statistically significant increase of
leukaemia cases in general population and especially children and young people
(5-10).

As substantial amounts of radioactive material (principally and l37Cs) were
dispersed on the Romania area we were early preoccupied to qualitatively asses
the consequences of the Chernobyl accident on the future practice of radiation
protection. Thus, we have made an epidemiological study regarding thyroid cancer
and childhood leukaemia incidence for a long period of time (1982-1992),
including more than 4 years before the accident as a reference interval, in order to
establish casual relations between the supplementary exposure and health risks on
children.

MATERIAL AND METHODS
The main objective of this analysis is to examine the dose-response

relationship for thyroid tumours and leukaemia in two subnational areas with
different post-accident exposure. Thus, for the period 1987-1992, in Mures county
the average value of the Effective Dose (E.D.) for population was 35|iSv/year,
compared with Cluj county where the E.D. was higher, that is 84 fiSv/year.
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We have to mention that in both counties during the whole surveyed period
the thyroid cancer was found only in adults.

We have calculated the leukaemia incidence per 100,000 children by sex and
type of leukaemia (acute-chronic), the cumulative rates per million person-years
for two age-groups, nurseling and child, and we also had in view the dynamics of
this disease through the tendency line, a parameter that shows the evolution in
time. The young-population under study represents in Cluj county 8.5 million
person-years which is equivalent to 775, 000 children followed for 11 years
between 1982-1992 and in Mures county 2.3 million person-years, which is
equivalent to 204,000 children followed for 11 years during the same period. Data
on cases of leukaemia occurring in young people (aged less than 19 years) are
supplied from population-based cancer registries and they are submitted each year
in the form of case listing, which for each case: name, sex, date of birth, place and
type of residence, data of incidence and diagnosis.

DISCUSSION
The leukaemia incidence rates were 0.5-2.1 lo/(Hxx) in Mures county and 0.45

o/,;o,«, in Cluj county with an almost equal distribution by sex. Since there appears
to be no difference in leukaemogenity of radiation between the sexes (4), results
arc presented for both sexes combined. (Figure 1)
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Figure 1. Leukaemia incidence in children (aged 2-19) in the Cluj and Mures
counties
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In nurseling there were found only very few cases, totally isolated.
In the 2-19 age group acute lymphocyte leukaemia accounte for 71% (Mures

county) and up to 100% (Cluj county) out of all childhood leukaemia cases. It is
known that the chronic lymphocyte leukaemia is extremely rare in children and
moreover it doesn't appear to be radiation inducible (4).

The expected cases were calculated using the predictive model indicated in
the UNSCEARS'93 REPORT (12). The supplementary dose at which were
subjected the children in two areas following the accident didn't lead to changes in
the excess relative risk (observed cases/ expected cases) that is 4/1 in Cluj county
between 1982 and 1992 and 1/1 in Mures county before accident and 2/1 after it.

The dynamics of leukaemia incidence through the tendency line are shown in
Figure 2.
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Figure 2. Leukaemia incidence tendency in children (aged 2-19) in Cluj and
Mures counties

CONCLUSION
In both counties during the whole surveyed period the thyroid cancer was

found only in adults.
Surveying in time the tendency of the childhood leukaemia incidence it

comes out that Cluj county presents a clear growing tendency, while in Mures
county we have noticed only a very slight growth during investigated period
(1982-1992). The growing tendency of the leukaemia incidence in Cluj county
could also be due to the enhanced surveillance and reporting of cancer after 1986.
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The study will continue data collection for a period of 10 years post accident
in 10 counties with different post-accident exposure.
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ABSTRACT
As a consequence of the Chernobyl accident in April 1986, humans were

exposed to supplementary dose from deposition on the ground. The main objective
of this analysis is to examine the dose-response relationship fot thyroid tumors and
leukaemia in two subnational areas with different exposure. Thus, for the period
1987-1992, in Mures county the average value of the Effective Dose for
population was 35 U^Sv/year, compared with Cluj county where the E.D. was
higher, that is 84 u.Sv/year. In each conty incidence rates (per 100,000 children) by
sex and type of disease, and the cumulative rates per million person-years for two
age-groups (nurseling, child) were calculated. We also had in view the dynamics
of these cancers through the tendency line - a parameter that shows their evolution
in time. We have to mention that in both counties during the whole surveyed
period the thyroid cancer was found only in adults. The acute lymphocyte have
clearly predominated compared with the chronic ones. The incidence rates were
0.50-2.1 l'Voodo in Mures county and 0.45-4.030/(KK|{1 in Cluj county with an almost
equal distribution by sex. To establish the excess incidences rates for the period
1987-1992 were therefore compared with the expected values, using the predictive
model indicated in the UNSCEAR'93 Report.

Surveying in time the tendency of the childhood leukaemia incidence it
comes out that cluj county presents a clear growing tendency, while in Mures
county we have noticed only a very slight growth during investigated period.
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