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Expert’s Statement (excerpt) 

Eisuke Matsui, Director, Gifu 

Environmental and Medical Institute 

 

Chapter 2   Prediction of late damage by radiation in Koriyama 

City-Learning from Chernobyl nuclear accident 

 

In this chapter, various kinds of potential health damage (late damage) 

are predicted in Koriyama City based on health damage surveys conducted 

in equally contaminated territories in Belarus and Ukrania after Chernobyl 

accident as in Koriyama City after Fukushima accident. 

 

 

 (2）Environmental Contamination and late damage on human by TEPCO’s 

Fukushima I nuclear power plant disaster 

 

The total amount of radioactive materials which contaminated vast areas 

of Fukushima prefecture by Fukushima nuclear power plant accident is said 

to go beyond the total volume of Chernobyl accident. 

See the report presented to IAEA: Preliminary calculation of radioactive 

emission(Chart 2).  The emission of strontium 90 (physical half life of 

29.9 years) is 1.4×1014 Bq, which is approximately one hundredth compared 

to the emission of cesium 137 (30.0 years of half life)equivalent to 1.5

×1016 Bq.  However, the health risk by strontium 90 cannot be ignored since 

the impact of it is approximately 300 times more compared to that of cesium. 

Also, the emission of plutonium 239 (half life of 24,065 years) is  3.2

×1009 Bq, several orders less than that of cesium 137 and plutonium 90, 

but since its physical half life is 24,000 years, its accumulated dose in 

ecosystem and human bodies will be high. 
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Chart 2: Preliminary calculation of radioactive emission into atmosphere until 

March 16 

（Nuclear and Industrial Safety Agency’s Report to IAEA, announced on June 6, 2011） 
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Moreover, the ionizing effect of alpha ray from plutonium 239 is so that 

it can efficiently cuts water and protein molecules, which would frequently 

result in irreparable damage on DNA. This can be the cause of congenital 

damage, malignant tumors, immune deficiencies, diabetes I, cardiovascular 

diseases, and so on.  It is unforgivable to ignore the effects of the 

strongest toxic materials created by human beings just by stating that the 

total volume of emission is relatively small. 

 

 (3）Prediction of late damage by radiation in Koriyama city 

Through the results of soil contamination survey in Fukushima prefecture 

announced by Ministry of Education, culture, Sports, Science and Technology 

(Evidence No. 50 from the applicant, “Result of Radioanalysis of soil”) , 

reality of the serious contamination is prominent. 

In Koriyama city, measurement was conducted in 118 spots.  The cesium 

137 simple average concentration figures was 99.7kBq/ m2 which is 

equivalent to 2.7Ci / km2. 

Moreover, 19 spots around the seven schools to which the 14 applicants’ 

children commute showed the cesium 137 average figure of 189.768kBq/m2

＝5.13Ci/km2.  (Please refer to Attachment 1 and Attachment 2 for more 

details.) 

As for the definition of contamination in Ukraine, annual dose, and dose 

rate per hour, the following were used for reference. 

 “Radiation Disaster by Chernobyl Accident-International Joint Research 

Report” (edited by Tetsuji Imanaka, Gijyutu to Ningen, 1998) Chapter 1.4 " 

Legislation in Ukraine about the Radiological Consequences of the 

Chernobyl Accident " by Oreg Nasbit and Tetsuji Imanaka, p48, table 1 

 

Annals of the New York Academy of Sciences  Volume1181(Dirctor and 
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Executive Editor Douglas Braaten). Based on these figures, through the survey 

and research results in Belarus and Ukraine where people came to suffer a 

number of late damages, various kinds of late effects by internal exposure in 

Koriyama city are predicted in this paper.  For comparison and examination, 

some citations are extracted from Annals of the New York Academy of Sciences 

Volume 1181 (Director and Executive Editor Douglas Braaten) introduced in the 

25 years After Chernobyl Accident International Conference.   

 

 (4）Prediction based on the research results shown in the 25 Years After 

Chernobyl International Conference 

Making the 25th year after Chernobyl, an international conference was held 

in Berlin Germany from April 6th to 8th, 2011.  The program and resume of 

that conference are in the following website. 

 

http://www.strahlentelex.de/tschernobylkongress-gss2011.htm 

http://www.strahlentelex.de/Abstractband_GSS_2011.pdf 

http://www.strahlentelex.de/Yablokov%20Chernobyl%20book.pdf 

Citing from Annals of the New York Academy of Sciences Volume1181 

(Director and Executive Editor Douglas Braaten), some data of congenital 

damages, cancer, and other diseases are introduced to predict various late 

damages by internal radiation exposure in Koriyama city in the future. 

 

 （a）Increase of congenital damage 

 See the table 5.68 and table 5.69 (table 5.69 is an extraction from table 5.68). 

In heavily contaminated district A (more than 5Ci/km2 cesium concentration),  

ngenital anomaly went up almost double to 7.82 from 1987 to 1988, while the 

figure was 4.08 before the accident.  In less contaminated district B (less than 

1Ci/km2) as well, with some latency, congenital anomaly went up to 8.00 from 

1990 to 2004, while the figure was 4.36 before the accident.  Both figures are 

statistically significant.  As stated before, the average contamination around 

the school districts of applicants’ children in Koriyama city is more than 5 Ci/km2, 

so the data of District A: heavily contaminated area should be regarded as an 

important source to predict the future health damage inflicted upon children in 

the seven schools in Koriyama.  Also, the data of District B: less contaminated 

area (<1Ci/km2) is very important to know that congenital anomaly could be 

increased even in less contaminated area in Koriyama city.   

http://www.strahlentelex.de/tschernobylkongress-gss2011.htm
http://www.strahlentelex.de/Abstractband_GSS_2011.pdf
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In the above table 5.68,  congenital anomaly is listed up by disease 

accompanied by its number per 1000 birth.  The disease column shows the 

total number of patients, followed by the percentages of anencephaly, spine 

hernia, polydactyly, down syndrome, multiple congenital anomaly, new born 

death.  The number and percentage of congenital damage is increased both in 

District A Heavily contaminated districts: >5Ci/km2 and District B Less 

contaminated districts:<1Ci/km2.   

 

 
 

The following chart 5.15 shows children with congenital damage on their legs, 

arms and torso. 
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 The following table 5.72 shows comparison of the number of congenital 

malformations per 1000 live births and cesium 137 contamination levels 

annually.  Even in the so-called clean area with less than 1Ci/km2, increase 

of congenital deformation was observed with 5.85 in 1987-1992 compared with 

4.72 in 1982-1985.  In the areas 1－5Ci/km, equivalent to Koriyama city 

contaminated level, the increase was more prominent.  In all the 

contaminated levels, the difference before and after Chernobyl was 

significant.  Yet, in this table, there is no data for district with more 

than 5Ci/km2, equivalent to school areas of Koriyama children of the 

applicants. 
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（b）Epidemic of malignant tumor 

Next, see the table 6.1 for cancer data.  This data shows the comparison of 

cancer incidence in three different Cs 137 contaminated districts in Gomel and 

Mogiref, Beralus before and after Chernobyl (the figures shows the number 

against the population of 100,000).   In the districts with more than 15 Ci/km 

and 5～15 Ci/km2, the cancer incidence shows significant increase after 1986.  

Moreover, in Mogiref, the cancer incidence increased significantly from 248.8 to 

306.2 even in district less than 5 Ci/km2. 

As stated before, the average contamination surrounding the school of 

applicants’ children in Koriyama city is more than 5 Ci/km2.  Hence, the data 

showing the significant cancer incidence in more than 5 Ci/km2 contaminated 

areas in Gomel and Mogiref would lead us to consider the potential risk of 

cancer epidemic among applicants’ children and should be regarded as a very 
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important source. 

 The chart 6.4 shows that thyroid cancer among Beralussian children and 

adults increased sharply compared with the original expected figures three 

years after Chernobyl. 

 

 

 

 

 

 

Chart 6.6 shows the increase of thyroid cancer children from age 0 to 10 after 

1990 through 2005 in Belaru. 
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The chart 6.20 with tied squares show the transition of breast cancer 

incidence in cesium 137 highly contaminated areas (more than 555kBq/m2).  

Rapid increase since around 1997, 10 years after the accident, is eminent. 

 

（c）Increase of diabetes I 

  

The table 5.21 below looks at the occurrences of type-I diabetes per 

100,000 children and teenagers in heavily and less contaminated territories 

in Belarus.  In the heavily contaminated area (15-40 Ci/km2), the number 
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is increased significantly after Chernobyl.  In less contaminated 

territories as well, the increase was observed though it was not significant.  

This data should be regarded important to expect future occurrences of 

type-I diabetes among Koriyama children. 

 
 

（d） Lenticular opathy and cataract 

Radiation exposure has been getting attention as a cause of cataract. The 

number of children who were diagnosed as lenticular opathy and cataract 

has been increasing in the Chernobyl contaminated areas equivalent to the 

vicinity of Koriyama schools of the applicants.  

 

The table 5.52 shows the degree of contamination and frequency of 

lenticular opathy occurrences.  The frequency in Brest state, a highly 

contaminated territory with cesium 137 (137－377kBq/m2) was higher than 

that of Vitevsk state, less contaminated territory (3.7kBq/m2). 

 As stated before, the average contamination level surrounding the schools of 

applicants’ children in Koriyama city is 189.768 kBq/m2, and thus the data which 

shows the higher occurrences of lenticular opathy in in Brest state (137－

377kBq/m2) than that of Vitevsk state (3.7kBq/m2) needs to be considered as 

of high importance. 
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The chart 5.11 shows that high occurrences of opacities (lateral axis) 

were observed among children whose internal cesium 137 concentration 

(vertical axis: Bq/kg) were high.  In the future, by examining the cesium 

137 concentration in Koriyama children, we can predict the occurrences of 

opacities/cataracts of their eyes. 

 
 

There is a research data on 512 children aged 7 to 18 in four villages 

in Ivankyv, Ukrane in 1991（Fedirko and Kadoshnykova,2007）.  These four 

villages have different cesium 137 contamination levels in soil. 

 (ⅰ) Village 1 

Average 12.4Ci/km2(High 8.0 Ci/km2; 90% of the village  5.4Ci/km2) 

(ⅱ) Village 2 
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Average 3.11Ci/km2(High 13.8Ci/km2; 90% of the village  4.62Ci/km2) 

(ⅲ) Village 3 

Average 1.26Ci/km2(High 4.7Ci/km2; 90% of the village  2.1Ci/km2) 

(ⅳ)  Village 4 

Average 0.89Ci/km2(High 2.7Ci/km2; 90% of the village  1.87Ci/km2) 

 

51% of the children had typical lenticular symptom (opacity).  In the 

villages with high contamination, the rate of lenticular opacity was high.  

Atypical symptoms (opacity at the bottom tissue of rear membrane, 

unclearness and small blebs in mottled and punctuate structure between rear 

membrane and nuclear part) showed a high coefficieny (r=0.992) with the 

average and high figures of soil contamination.  In 1995, in village 1 and 

village 2 (average figure of the soil contamination is 2Ci/k m2), a prominent 

increase of 34.9% was observed.  Two girls who showed early symptom of 

membrane tissue opacity in 1991 were diagnosed with bleary eyes cause by 

the progression of regressed cataract.   

 

The table 5.78 shows the comprehensive incidence rate (per 100,000) for 

various diseases for children under 18 in Gomel Province.  Compared to 

before the accident, in 1997, cardiovasucular (heart) disease went up 13.3 

times, respiratory disease 108.8 times, urinary diseas 48.0 times, 



 13 

gastrointestine disease 213.4 times, congenital disorder 6.7 times, 

neoplastic lesion 95.7 times. 

 

The table 5.79 shows the disease incidence rate per 100,000 population of adults and 

teenagers in Northern Ukrane.  Compared to 1987, the year after the accident, in 

1992, the number of endocrine disease went up 25.8 times, mental disorder 52.8 times, 

nervous system disorders 5.7 times, cardiovascular (heart) disease 44.0 times, 

alimentary disease 60.4 times, skin and hypodermal tissue disease 50.5 times, 

muscular bone disease 96.9 times. 

 

 (e) Annals of the New York Academy of Sciences  Volume1181 

(Director and Executive Editor Douglas Braaten) 

In Chapter 15 “Consequences of the Chernobyl Catastrophe for Public 

Health and the Environment 23 Years Later,” there are some valuable hints to 

know the degree of contamination in Koriyama city and late damage and to 

think about the future countermeasures as in the following. 

In 1986, approximately 400 million people were living in the area more than 

4000 Bq/m2（0.1Ci/ km2）with cesium 137, strontium 90, plutonium and 

americium (See the note).  Moreover, even today (23 years after Chernobyl), 

approximately 5 million people are exposed to more than 4000 Bq/m2 in 

Ukrane, Belarus, Europe and Russia.  In all these contaminated areas, 

increase of diseases, early aging, and genetic anomaly were investigated and 

examined.   

The increase of total death was 3.75% in Europe and Russia and 4.0% in 
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Ukrane in the first 17 years after the accident.  The level of internal exposure 

kept increasing due to absorption into plants and circulation of cesium 137, 

strontium 90, plutonium and americium in the environment. … 

 

（f）Epidemics of heart disease in Belarus 

The following data is regarding heart disease in Beralus extracted from 

Dr. Bandazhevsky’s thesis titled, “Non cancer illnesses and conditions in 

areas of Belarus contaminated by radioactivity from the Chernobyl Accident 

(Nykolas Romeris University, Vilnius, Lithuania)” reported at 2009 ECRR 

Conference held in Lesvos, Greece.  

   

According to the statistics of Belarus, heart cardiovascular is 52.7% of 

all the death cause, more than 50 % of entire population of death. 

 

Chart 2.8: Cause of death in Belarus, 2008 (Note: External cause means 

accident, crime, etc.) 

 

The chart 2.12 shows the concentration of cesium 137 by organ based on 

pathological autopsy on Gomel residents. 1；cardiac muscle，2；brain，3；

liver，4；thyroid，5；kidney，6；spleen，7；skeletal muscles，8；small intestine  

For children, concentration of cesium 137 is highest in thyroid, which 

shows that the cause of thyroid disease is not solely coming from iodine 
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131. Next to thyroid, high concentration was observed in the order of 

musculus skeleti, intestinum tenue, cardiac muscle.  The epidemic of heart 

disease among Beralussian children can be possibly attributed to the high 

concentration of cesium 137 in their cardiac muscle. 

 

 

Fig 2.12 Cs-137 contents in adults’ and children’s viscera according to the 

data of radiometric measurements of the autopsies of inhabitants of Gomel 

region in 1997 and 1998 (Red: children, Blue: adults) 1 – myocardium, 2 

– brain, 3 – liver, 4 – thyroid gland, 5 – kidneys, 6 – spleen, 7 – skeletal 

muscles, 8 – small intestine 

 

 

As for the data of accumulated internal cesium 137 concentration and 

cardiogram anomaly rate, children with 0－5Bq/kg concentration had 17% 

anomaly, while children with 12－26 Bq/kg concentration had anomaly rate 

as high as 62%.  This shows the dependency of high occurrences of cardiogram 

anomaly on internal cesium 137 concentration. (The chart 2.15 

Bandazhevsky&Bandazhevsky) 
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Fig 2.15 Number of children without ECG modifications as a function of 

Cs-137 concentration in the organism (Bandashevsky and Bandashevsky). 

 

(g) Children’s group evacuation is urgently needed 

The volume of radioactive material emitted in the environment by Fukushima 

accident is considered to be more than that of Chernobyl.  The reason is 

that the number of reactor that had the accident was one in Chernobyl while 

there are four reactors in Fukushima.  While the Chernobyl reactor had its 

accident shortly after its operation, there were vast amount of spent fuel 

and nuclear waste in Fukushima reactors, which is also acknowledged by TEPCO.  

Moreover, Fukushima accident caused not only air pollution, but also sea 

pollution, which made this accident even more serious in regard to the late 

damage.  Half a year has passed since the accident, and the accident is 

far from ending, and contrary to it, various radioactive nuclei have been 

emitted into the natural environment and human habitats even at present 

Various health hazards that struck children in Belarus or Ukrane that were 

contaminated with radioactive materials after Chernobyl would imply 

various potential diseases that might be inflicted upon residents, 

especially children in Koriyama city and moreover in Fukushima prefecture 

and its surrounding areas contaminated by TEPCO accident.  Seven months 

have passed since TEPCO Fukushima accident, but it is not too late to 

initiate an action even now.  As a clinical doctor, it is my strongest 
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recommendation that children’s group evacuation be conducted as 

expeditiously as possible. 

 

 


