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The Environment Is Radioactively Contaminated 
The long term study by Kaatsch et al showed a twofold
increased risk (odds ratio 2.19) of leukemia in children
up to 5 years of age living within a 5 km radius from a
nuclear power station. 

However, the researchers subsequently call their own
results into question by doubting an association between
leukemia and ionizing radiation, since the levels of ion-
izing radiation were no higher in the vicinity of nuclear
power stations than the existing natural radioactivity.
The authors ask whether the children younger than 5
years were actually really permanently based within the
5 km radius, at the address where they were registered.

Today's small children are obviously so flexible that
their permanent abode is questionable because of their
nurseries, which in rural areas are open from 8 am to 12
noon only, and because of their long holidays, which
might exclude any effect from the nuclear power station! 

The authors did not investigate the possibility of
radioactive contamination of the environment by the
nuclear power station. Nuclear power stations are large
plants with contact to the soil via water; they have high
chimneys, and many people go in and out all the time.
There are multiple opportunities for radioactive contam-
ination of the ground water, the air, and the people who
work there.

The possible cause of the increased number of cases
of leukemia may not be ionizing radiation only, but also
the environment of the power station. Through water
and precipitation, radioactivity reaches the food chain—
even small traces are sufficient to trigger leukemia in a
toddler. DOI: 10.3238/arztebl.2009.0392a
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Ignorance Is a Curse
The authors noted an increase in the number of cases of
leukemia in children younger than 5 years within a 5 km
radius of nuclear power stations. Notably, they think that
a causal association between raised leukemia incidence

and additional radiation exposure through nuclear
power stations is implausible. If this conclusion has been
clear from the beginning, I don't understand why the stu-
dy was conducted in the first place.

After the leukemia increase that was found, the usual
dose estimate in children now needs to be questioned.
And this is where ignorance is a curse. This is part of the
highly complex area of biodosimetry and dosage equiv-
alents, a highly technical terrain that neither a psychol-
ogist and occupational scientist (Professor Jungermann)
nor an epidemiologist and informatics specialist (Dr
Kaatsch) is qualified to comment on. The normal, ex-
tremely arbitrary dose estimates would need to be sub-
jected to highly complicated tests. Finally, research
would need to be conducted into what radiation load
exactly an individual resident in the vicinity of a nuclear
power plant receives, not only via environmental radia-
tion but also via environmental air and the food chain;
how the biological distribution in the body tissues works
over time; and which bone seeking radionuclides
administer which dosage to a child's bone marrow. These
questions would be worth studying and the computation
models prestented by the German Commission on
Radiological Protection would be worth verifying, and
any insider knows exactly how very arbitrary the
presented dose estimates are. What we do not need is a
philosophical discourse about risk perception, nor repet-
itive emphasis on implausible causal associations com-
pared with environmental radiation. What is required is
careful checking of the dose estimates presented (al-
legedly only 1/1000 of environmental radiation). The
studies required for this would have to conduct labo-
rious nuclide measurements in the biotope and in the
environmental air that the children breathe over the long
term.

The bone marrow of children who died due to leuke-
mia in the vicinity of nuclear power plants would need
to be compared in terms of its radionuclide uptake with
that of children elsewhere. For knowledge to be inter-
preted and integrated, this knowledge has to be gained
first of all! DOI: 10.3238/arztebl.2009.0392b
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Against All Logic
The article is factually inaccurate and misleading. The
summary says: "The question whether leukemia rates
are increased near nuclear power plants is controversial."
This statement is not correct. It is scientifically proven
that the number of cancers and leukemias in children is
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higher the closer they live to a nuclear power plant. The
authors themselves have provided proof with their
extraordinarily laborious study. The statement that the
causes of the cancers are unknown is equally misleading.
In the context of the study, causes other than emissions
from nuclear power plants were excluded. It was inves-
tigated whether the cancers were due to pesticides or
other possible confounders. But no such confounder
was found.

The Epidemiological Study on Childhood Cancer in
the Vicinity of Nuclear Power Plants (KiKK Study)
explicitly investigated a causal association between
radioactivity from nuclear power stations and cancers.
This is the unequivocal message of a 2006 publication
from the Mainz childhood cancer registry. The study
methods state that the individual distance of the residence
of the children with cancer was used as a substitute for
individual radiation exposure.  

In our opinion it contradicts any logic that the authors
retrospectively exclude this part of the study design and
thus do not accept their own findings. We therefore wish
to ask for whose benefit the study was conducted. At
least such a "chiseled" interpretation helps to keep
nuclear power stations running. 
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Children Are Very Sensitive to Radiation
As a pediatrician I wish to point out children's extreme
sensitivity to radiation. The younger a child, the quicker
it will be damaged even by low grade radiation. This is
the key to understanding the results of the Epidemio-
logical Study on Childhood Cancer in the Vicinity of
Nuclear Power Plants (KiKK Study). On this basis, we
urgently demand that permitted emissions should be
adjusted to the risk for an embryo.

The reasons for the extreme radiation sensitivity in
children include:

� Growth means a high rate of cell division in all
organ systems. Cell division is the risky phase for

radiation damage; an embryo grows at an almost
explosive rate. Its cells are constantly dividing,
which is why even tiny amounts of radiation are ex-
tremely hazardous.

� The repair mechanisms that our organism uses to
identify and eliminate mutated cells are not yet
effective in children, especially in unborn children.

� Children have a positive substance balance—in
order to thrive they have to consume more than
they excrete, in contrast to adults who merely have
to maintain their fully grown bodies. The positive
balance in children leads to a prolonged biological
half life in incorporated radioactive isotopes.

� Malignancies have a long latency period; in pathol-
ogies caused by radioactivity, decades may lie be-
tween exposure and detectable onset of illness.
Children have their lives ahead of them; in contrast
to older people, they may have the misfortune of
experiencing the end of the latency period.
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Confusion About Childhood Cancer Study
With their article, the authors are obviously attempting
to play down the startling results of their own study. In
the evaluation of data at the community level, the results
from the Epidemiological Study on Childhood Cancer
in the Vicinity of Nuclear Power Plants (KiKK Study),
which found a notable increase in the leukemia risk in
the vicinity of German nuclear power plants of 119%,
shrunk to an unremarkable, non-significant 41%. The
authors state that the discrepancy between the results is
essentially due to the fact that the KiKK study accurately
determined the distances between the childrens' homes
and the next nuclear power plant while the ecological
study uses community midpoints. . But the authors also
say that both statements actually reflect different per-
spectives, and hence, both statements are correct. In a
sense we should be grateful to the authors for conducting
this additional ecological study. It demonstrates that
ecological studies are much less able to detect regional
clusters than more elaborate case-control studies.  When
the authors refer to the results of a recent study from
England that, in contrast to the KiKK study, has not shown
a leukaemia increase in the vicinity of nuclear power
stations, it has to be borne in mind that this study, again,
is an ecological study.  In England, eighteen cases of
leukemia were counted in a 5 km radius, only about half
as many as in the KiKK study. The leukemia risk there
in the 5 km radius was about 50% higher than in the
adjacent 5–10 km zone, but, due to small case numbers,
the increase was  not significant. Although the English
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results are remarkably consistent with the German
results, the authors conclude that there was no proof that
acute leukemias are more common in the vicinity of
nuclear power plants in England.
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In Reply:
The correspondence reflects a part of the wide range of
comments that were discussed in the context of our study
on nuclear power stations, which was published in inter-
national and national peer reviewed journals (1, 2, 3).
The aspects presented are therefore not offering us new
perspectives. It is important to point out that the state-
ment in the correspondence from the IPPNW—stating
that causes other than emissions from nuclear power
stations could be eliminated in our study—is based on a
misunderstanding. As we  have shown repeatedly, we
were technically not able to analyze potential factors of
influence in our study. There is a fundamental difference
between saying that the influence of certain factors can-
not be evaluated or that certain factors can be elimina-
ted. In the 2006 study cited by IPPNW (4), we already
said that our study cannot be used to investigate general
risk factors. It may be true that children have a different
sensitivity to radiation than adults. It therefore makes
sense to question the existing, approved calculation
models for dose estimates and maybe replace these with
better models. We are therefore grateful that the German
Radiation Protection Commission with its wide expertise
on radiation biology and physiology deals with these
questions (5)—prompted by our study to no small
degree. The suggestion of one correspondent—namely,

to examine the bone marrow of children who died from
leukemia near power stations—seems attractive but
must thankfully fail because of the very low case num-
bers: in the 5 km radius of the 16 nuclear power plants
we studied, 37 leukemias in children younger than 15
occurred over 24 years. Generally, about one fourth of
the children die from their leukemia. To conduct such a
study, no more than 4 children would be available for the
next 10 years—if they all participated. For more detailed
information on our study we refer to the detailed docu-
mentation from the German Commission on Radiologi-
cal Protection, which was published in February 2009.
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