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A retrospective study is carried out to examine incidence and mortality trends

of some malignant neoplasms in regions at high radioecological risk (Seslavtsi,

Eleshnitsa, Yana) during the period 1995-1999. The analysis is made according to sex

and age groups.

Information sources are official medical statistics data, original records and

database of the Oncological Dispensery in Sofia.

The analysis of incidence and mortality dynamics doesn't show an increase in

the incidence/mortality rate of the selected radiation-related oncological diseases

compared with the same indices for the country within that period.
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The technogenic increase of natural radiation background from uranium

mining and milling gives about 4-5% of exposure in excess of background to the

Bulgarian population. (Vassilev G., 1994). The major radiation problem for the

population living in regions with uranium mines is connected with the availability of

soles with higher content of natural radionuclides (mainly of uranium-radium order).

They are a source of external beta-gamma radiation and a potential contaminator of

air (with radon from emanation), of water and soil. They can also be a source of

contamination during some uncontrolled activities (their use in building and

agricultural products).

These regions, according to expected individual annual effective doses for the

population, are classified into groups. The residential areas with high radiation risk

(average effective dose > 10 mSv/a) are: Seslavtsi, Eleshnitsa, Yana (Vassilev G.,

1996). Such low doses can cause a high risk for solid tumors and leukaemia.

The present analysis aims at studying the levels and characteristics of

incidence/mortality due to malignant diseases/deaths in population from residential

areas with highest radiation risk.

Materials and methods:

A retrospective analysis is carried out regarding the incidence/mortality due

chosen malignant diseases among the population from Seslavtsi, Eleshnitsa, Yana for

the period 1995-1999.

Special attention is paid to radiation-related diseases. (BEIR VI, 1999;

Henshow D. et al, 1990).

The relatively small population density of these villages (Yana and Seslavtsi

about 1000 and Eleshnitsa about 1700 persons) and the similar annual effective doses

15 and 10 mSv/a) give us reason to analyze the indices for the three residential areas



totally. Information sources are Central Statistics Institute, Computer data base of

Sofia Oncology Dispensery, original medical records of health services and death

sertificates taken from the municipalities of the respective villages.

The data for incidence rate for Bulgaria use published data from the National

Cancer Register in "Oncologia" Magazine supplement (National Cancer Register,

1997-2000).

The village of German, which is relatively an ecologically clean one, has been

chosen as a control site. As to structure, number of population and level of medical

services it is close to the analyzed villages.

Calculated is the standardized (world standard) incidence/mortality per 1000

for the period 1995-1999 for the three villages totally, German and Bulgaria. As the

data for number of incidence cases for Bulgaria have been published since 1997, the

incidence rate has been calculated only for 1995, 1996 and 1997.

Traced is the incidence/mortality of all malignant diseases/deaths according to

The International Classification of Diseases, Revision 9 (ICD, 9: code, 140-208) and

of gastro-intestinal tract cancer (GIT) (code, 140-149, 151, 153, 154); of bronchus and

lung cancer (BLC) (code, 162); of breast cancer (BC) (code, 174); of thyroid cancer

(TC) (code, 193), and of myeloid leukaemia (ML) (code, 205).

The data by localizations are compared to the average ones for the country (for

a period of three years), as well as to the ones for the control site (for five years). The

statistical significance of differences is determined by Student-Fisher t-criterion. As

significant are accepted differences at p<0.05.

Results:

Figures 1, 2 and 3 present the incidence rate by localizations, for the three

villages totally, the control site and Bulgaria for the examined period. The

standardized incidence in the group of all neoplasms varies during the years and is

highest in 1999 - 1.2 per 1000 (Figure 1). Figures 2 and 3 present the incidence rate

of lung cancer and breast cancer respectively. One case of GIT cancer has been

registered in 1998, one of TC - in 1996 (not shown on the figure).

The total cancer incidence in the three villages for five years has no

statistically significant differences compared to German. Compared to Bulgaria (for

three years average), it is statistically lower (t=6.57).



BLC incidence in the group compared to that in German has a statistically

significant increase (t=3.04), while compared to Bulgaria it is statistically lower

(t=3.04).

The average BC values are lower than the ones for the country and the control

site, and have no statistically significant difference.

The mortality by localizations for the examined sites, German and Bulgaria

are shown on Figures 4, 5, 6 and 7. Mortality of all localizations is a little bit higher

than the incidence for the same period: varies between 0.9 and 1.9 per 1000 (Figure

4). BC deaths are not registered in 1998 and 1999. One ML death case is registered in

1996. The mortality of all neoplasms (average for five years) is higher for the group

compared to that for Bulgaria, but the differences are not significant (t=0.56). There is

a statistically significant increase of BLC mortality for the group compared to

Bulgaria (t=1.92). Compared to the control site a statistically significant higher

mortality has been detected of: all localizations (t=2.47); GIT (t=1.86) and BLC

(t=3.56).

Discussion:

The residential areas around uranium sites are characterized by different by

origin and level contamination. The risk is differentiated depending on the residential

place of a certain group of people (where they live along the Yana river or on higher

places) as well on whether they consume contaminated food. In one and the same

region can be observed groups with different dose burden and different risk

respectively.

So far no studies directed towards population health status in these regions as

regards the radiation situation have been carried out. In 1965 Prof. Dimitrov

(Dimitrov M., 1965) traces the distribution of malignant neoplasms in Sofia district

for the period 1949-1956. His data show that there is average high cancer incidence in

the village of Yana. In 1964 Dr. Tsochev and his group study the instant morbidity of

a part of children and adult population in Yana and Seslavtsi (Tsochev Ts. et al,

1964). The results have not shown deviations that could be related to the impact of the

radiation factor.

Not until 1990-1991 have new studies been carried out. Detected are injuries

of the respiratory system of children from Yana (Kusheva R. et al., 1993). There is a



statistically significant higher incidence in Yana among adult population for some

diseases, such as mental disorders, diseases of the nervous system and the sensory

organs, diseases of the respiratory system (Yagova A., R. Kusheva, 1993).

Diseases that could be related to radiation as a risk factor (congenital

anomalies, neoplasms, immune system disorders, blood diseases) show values which

are lower than the mean ones for the country and similar to the ones for the control

site.

The present analysis shows that the incidence of chosen oncological

localizations in residential areas with highest radiation risk is lower than the one for

Bulgaria and the control site. The standardized mortality is higher that in German

(excluding BC), but not compared to Bulgaria. Only BLC incidence/mortality is

statistically higher than the one in German and only BLC mortality is higher than the

one for the country. This increase can hardly be due solely to the radiation impact.

This fact rather determines the impact of many factors such as occupational harm

(these are mining regions), dietary habits, heredity. Taking into account the relatively

short period of tracing and the small number of cases (diseases/deaths), no definite

conclusions can be drawn.

The analytical epidemiological studies of a "case-control" type in these

regions are the most appropriate ones in identifying the radiation impact as a risk

factor for malignant neoplasms. The applying of this approach can lead to a more

detailed and precise estimation of radiation impact upon population health status.



References:

1. Dimitrov, M. Oncological Geography of Sofia District. Sofia Oncological

Dispensery, 1965. Monography.

2. Health Effects of exposure to radon, BEIR VI, National Academy Press,

Washington, 1999.

3. Henshow D., J. Eatough, R. Richardson. Radon as a Causative Factor in Induction

of Myeloid Leukaemia and other Cancers. Lancet, 1990, 335, 1008-1012.

4. Kusheva R., A. Yagova, Kr. Kushev. Morbidity Rate of Children Resident in the

Towns of Bukhovo and Yana over a 5 years Period 1985-1989 with a Reference to

Environmental Pollution by Uranium Production Plants. Roentgenology and

Radiology, 1993, 32(3), 42-45.

5. National Cancer Register, Cancer Incidence in Bulgaria, Oncologia, (Suppl),

Sofia, 6-8, 1997-2000.

6. Tsochev Ts., L. Yakimov, Hr. Vassilev. Study on the Sanitary-hygienic and

Health Status of the Population of Yana, Seslavtsi, Dragalevtsi and Kostinbrod.

NCRRP Archive, 1964.

7. Vassilev G. Criteria for Radiation Risk Estimation Protection Measures. Final

Report on contract with the Ministry of Environment, 1996, Sofia.

8. Vassilev G. Exposure of the Bulgarian Population to Ionizing Radiation. Analysis,

Retrospections, Predictions. 1950-2000. 1994, Although, Publishing House, Sofia.

9. Yagova A., R. Kusheva. Morbidity Rate of the Adult Population in the Towns of

Bukhovo and Gara Yana due to Uranium Mining Environmental Pollution,

Covering the Period 1985-1989. Roentgenology and Radiology, 1993, 32(1), 48-

51.



e-J müdem.1*; per
Ml sucs i l f l ) . l>. L4(J-2<IHI IWih

mi:in : i n% I HiLL^iriii* hiir lhL- HLTIIKI l'í'>í-1'*'>•>

ni' 2. smnJiirJi^J ir^iik"i.v per 1 innh
H arid luiiu ML']>. L\ Ui2l Turdit-ii

;in :inH EÍIIIIMTÍJL* loi I hi: T\¿

1
•|.J7 hlv-i l-i-l-i

'I I

• -Ï- ••-

( ¡Liiii.in t • •_= 1111 ; i i i

^it" i. S-l:nnUrLt]/4.LLl invuk'ni 'L |M:r IÍKKI I'rum

3IVLI>[ fLincor ([<-'[!- •'J: 1^4) cor the y i i

.LFÏ Jl l i l UU]L!LI IL; I* iLSr ¡liv.' p<

i ' . • • i f .

LJI "•. • IL | "•

*For Bulgaria the incidence is calculated for the following years: 1995, 1996, 1997.
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