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Abstract The work presents the results of descriptive analysis of development of
oncoepidemiological situation in six of the most polluted regions owing to the
Chernobyl accident in 1981-1994. The growth of malignancies incidence is marked
in all territories as well as in the Russian Federation as a whole. The most adverse
tendencies have been revealed in the Bryansk, Orel, Ryazan regions. It is marked
that the formation of a structure, levels and trends of the malignancies incidence has
been occurring under influence of a complex of factors usual up to the accident.
The analysis of the data from the specialized cancer-register evidences that the
incidence of thyroid malignancies is actively growing in the population of the
Bryansk region. The probability of connection of growth of the thyroid cancer
incidence in children of the Bryansk region with the Chernobyl accident is
reasonably high, but should be confirmed through the application of methods of
analytical epidemiology.

1. Introduction

The increase in risk of development of malignancies is one of the most probable effects of
ionizing radiation on populations living on radioactively polluted territories. In the Russian
Federation the most polluted by radionuclides owing to the Chernobyl accident are the
territories of the Bryansk, Kaluga, Orel, Tula, Ryazan, Kursk regions. The study of
dynamics of the oncological incidence in the population of these territories in view of the
background tendencies that were determined up to the accident appears to be urgent.

2. Materials and methods

Methods of the descriptive epidemiological analysis to study the development of
oncoepidemiological situation over the period 1981-1994 in the Bryansk (BR), Kaluga (KR),
Orel (OR), Tula (TR), Ryazan (RR), Kursk (KuR) regions and Russia as a whole were used.
Base of research were materials of official oncological statistics and data personal cancer
registers. ;

The following registers have been generated: the population cancer register of BR, the
specialized cancer registers of the children incidence in the BR and TR, the nosological
registers (for thyroid cancer) in the BR and TR.
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3. Results and discussion

3.1. Structure and dynamics of malignancy incidence
There is the steady growth of malignant neoplasm incidence (MNI) in the population of
these regions as well as in whole Russia. However, since 1987, the MNI in the 6 above-
mentioned regions has become higher than in Russia. In 1994 the rates of the general
oncological incidence were: in BR -333.2, KR -294.3, OR -313.3, TR -339.3, RR -357.1,
KuR -300.0, whereas the average rate in Russia was 278.0 per 100,000 of population.
Along with it the rate incidence increments in 1994, as compared to 1981, were: in BR -
38.6 %, KR -29.6 %, OR -40.1 %, TR -21.4 %, whereas an increment of the average rate
in Russia was 19.1 %. The analysis of the sex- and age- standardized rates evidences high
incidence rates in males of the BR and the RR. In 1994 the incidence rates in the male
population of these regions were 304.9 and 305.2, respectively (in Russia -272.4). High
rates of the incidence, which tend to grow, are in the junior group (0-29) of male population
of the BR. Over the scrutinised period the incidence rates in female population of the BR
and RR were higher than in whole Russia and in 1994 they were in BR -178.2, KR -145.5,
OR -171.5, TR -163.4, KuR -148.3, RR -180.2, whole Russia -169.2.

After the accident the structure of the MNI did not significantly change. In order of
prevalence rates everywhere over the territories, excluding the BR, the first place goes to
lung, trachea, and bronchus cancers, the second place - to stomach cancer. In the BR, first
goes to stomach cancer, whereas cancer of the respiratory organs goes behind. The
contribution of the stomach, hemopoietic and lymphatic tissue, thyroid, pharynx malignant
neoplasms to the total incidence of cancer in the BR is more than in Russia. As for the OR
the contribution of thyroid cancer to the total incidence of cancer in this region is
significantly more than Russia. Dynamics of the incidence of lung, trachea, bronchus
cancers in the population of the investigated territories has a positive trend, the highest rates
being for the KR, TR, RR. However, the damages territories were characterized by the
higher incidence rate of stomach cancer than in the whole of Russia as before the accident
as after it along with decreasing indices. In 1994 the BR occupied the second and third
places in the incidence rate of stomach cancer in males and in women, respectively. The
incidence rate of hemopoietic and lymphatic tissue malignant neoplasms in the BR, TR and
RR is higher than in whole Russia. In 1994 the highest incidence rates were registered in
the RR: for males -18.0, for females -13.5.

In 1994 the BR was marked highest in the Russian Federation for a level of malignancy
incidence in children. The standardized rates for boys and girls made up 21.8 and 24.2,
respectively. Appropriate parameters for the Russian Federation were 10.9 and 9.0.

3.2. Thyroid malignancies

Accounting for a probable increase in the thyroid cancer (TC) incidence on the territories
damaged owing to the Chernobyl accident, dynamics of this process has been estimated.

The growth of thyroid malignant neoplasms incident rate appears to be everywhere over
the damaged territories and its increment is significantly higher than in whole Russia
(Table 1.) and the highest ones in Russia were registered in 1994 in the BR, OR, RR and
they were 7.8, 7.7, 7.7 per 100,000 of population, respectively.
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Table 1. Dynamics of thyroid malignancy incidence in the populations of the Bryansk, Kaluga, Orel
regions and of Russia for the period 1981-1994 - Standardized rates per 100 thousand of
population of appropriate sex.

Territory

Bryansk region

Kaluga region

Sex

m

f

m

f

Years

1981

1.2

3.2

0.6

0.9

1982

1.7

2.3

0.2

1.8

1983

0.4

2.2

0.3

1.4

1984

0.5

2.0

0.2

1.0

1985

0.5

1.6

0.0

1.5

1986

1.4

2.9

0.2

0.9

1987

1.3

6.6

0.6

1.4

Territory

Bryansk region

Orel region

Kaluga region

Russia

Sex

m

f

m

f

m

f

m

f

Years

1988

1.4

5.5

*

*

*

*

*

1989

1.0

7.2

1.1

4.1

0.6

2.0

1.0

3.1

1990

0.8

6.7

1.4

4.2

0.6

1.5

1.0

3.0

1991

2.3

5.6

2.5

5.5

0.3

1.8

1.0

3.0

1992

1.8

8.9

1.9

7.2

1.0

1.5

0.9

3.4

1993

2.1

10.0

1.5

11.0

0.6

3.0

1.0

3.6

1994

2.6

11.4

2.1

10.7

1.3

2.4

1.1

4.0

* = no data

In 1994 the age-standardized rates of the TC incidence in males and in females of the
BR and OR were 1.7 and 11.4, 2.1 and 10.7 per 100,000, respectively, whereas the average
rates in Russia were 1.1 and 4.0, respectively. The average annual rates of increment of the
TC incidence for the last five years in the BR (15.8 %) and OR (24.9 %) were much higher
than that in whole Russia (6,4 %). Up to now the contribution of TC to the total incidence
of cancer in both regions is more than twice as much as that for Russia as the whole. The
registered increase in the TC incidence for these regions is more pronounced in young and
middle-aged persons. The average annual rates of increment of the 0-29 age group of the
male and female populations in the BR over the period 1987-1994 were 35.5 % and 22.2
%, respectively, whereas those for the region as the whole were 13.4 and 10.1, respectively.

The main feature of the TC age group is the high contribution of children to the total
number of patients with this disease. So in 1994 7.0 % and 2.9 % of all the patients with
TC in the BR and OR, respectively, were children under 14, whereas in Russia as the whole
they were 1.3 %. The contribution of TC to the total incidence of cancer in children of the
BR (12.4 %) in 1994 was significantly higher than in OR (8.7 %) as well as in Russia
(1.9 %) as the whole. Every fifth solid tumour from those registered in children of the BR
in 1994 was TC. The contribution of the TC to the whole number of solid tumours in
children of the OR was 11.9 % compared with 4.0 % in Russia.
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Along with it in 1994 the TC incidence rates in children were: in BR -2.5, in OR -1.1,
in Russia -0.2 per 100,000 of children population. Before the Chernobyl accident in the
period 1981-1986 the TC incidence rate in children of the BR (0.1 per 100,000 of children
population) was not higher than that Russia average rate. In 1987-1994 there were 14
children with TC in the BR. Of them 9 live in the western most polluted areas, 3 in the
areas with a medium rate of pollution, 2 in pure areas, therewith 11 cases were
morphologically diagnosed papillary cancer.

In analysis of the thyroid cancer incidence in adults of the BR living in areas with
various rates of radioactive pollution there was no decrease in the ratio of the follicular
forms of cancer to the papillary ones as compared with 1981. For this region as the whole
it was 0.7. The incidence rates in adults of the BR do not correlate with the rates of
radioactive pollution. In 1994 the incidence rates in residents of most polluted, pooly
polluted, and pure areas were as follows: 11.7±4.4, 6.6±3.4, 7.1±1.7 per 100,000 of
population.

3. Conclusion

Formation of the current rates of malignant neoplasms incidence, its structure and the trends
of its dynamics can be traced to the complex of factors that had been established before the
accident. Unfavourable trends in development of the oncoepidemiological situation appear
to be for the BR and the RR. To monitor the incidence one must use population cancer
registers. The significant growth of the thyroid cancer incidence in children in the BR in
1994, probably is connected to the accident but requires study through the application of
analytical methods. Further monitoring should be carried out of the TC incidence in the
population on the damaged territories using screening programs based on wide application
of the ultrasound thyroid examination, accounting for the regional structure of thyroid
pathology as well as non-radioactive cancerogenic factors.
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