Radiation Hormesis Update: Medical Imaging is still not
dangerous - and the radiation doses are likely healthful!
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Radiation hormesis can be described as
the positive biological effects (i.e. cancer
prevention, longevity) from low levels
of radiation (well above x-ray exposures)
while negative biological effects (i.e. can-
cer and death) are seen at the high levels
of radiation exposures (Atomic bomb
levels). (Figure 1) Recently radiation
hormesis was presented to the chiro-
practic profession.®# There is continued
concern that exposure to radiation from
diagnostic imaging creates irreversible
mutations to DNA, predisposing dam-
aged cells to become cancerous causing
future death for some individuals.

This is referred to as the ‘single hit

theory! That is, the concept that cancer

is initiated by a single genetic mutation,
which can be induced by a single particle
of radiation; therefore, the number of ini-
tiating events is then proportional to the
number of particles of radiation, which

is proportional to the dose.®® This is
referred to as the Linear-No-Threshold or
LNT model (Figure 1 and 2) and infers
that all radiation is harmful, regardless of

the dosage (straight line marked ‘linear’).

Using the LNT model and using data
on atomic bomb survivors from Naga-
saki and Hiroshima, researchers have per-
formed analyses to project hypothetical
future cancers and deaths from possible
cancer resulting from medical imaging.
This has been done recently for ionizing
radiation from x-rays® and CT scan use.
(79) Here, 1 will discuss only the recent

LNT Model was “assumed”.
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Figure 1. The LNT Model and the Hormesis Model are nearly identical EXCEPT at
Low Doses. Until recently (40 years) there was no data in the low dose region, so the

studies on CT scans as these exposures
are much greater than that for x-rays.”

In 2009, Smith-Bindman et al.?”?
investigated the health risks associated
from exposure to CT scans. They col-
lected actual data on radiation dosages
from four California clinics. They found
a 13-fold variation between the highest
and lowest radiation doses for each CT
type, as well as a median effective dose
of 22mSv (2200mrem @ 100 cervical
series ((AP + Lateral)) or @ 17 lumbar
series ((AP + Lateral))) for a CT coro-
nary angiogram and 31mSv (3100mrem
@ 141 cervical series or @ 24 lumbar
series) for a multiphase abdomen-pelvis
CT scan. According to their predictions,
1/270 Forty-year old women or 1/150
Twenty-year old women receiving a CT
coronary angiogram will theoretically de-
velop future cancer from the procedures.
The reader should note the key words
I've emphasized here (predictions and
theoretically).

Also in 2009, Berrington de Gonzalez
et al.® used a large commerdial insur-
ance database to determine CT scan use
frequency. They determined that there
were approximately 72 million CT scans

See Radiation Hormesis on page 25



