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Computed Tomography and Radiation Exposure

TOo THE EDITOR: Computed tomographic (CT)
scans deliver a radiation dose of about 20 mSv.

Brenner and Hall (Nov. 29 issue)® assess the risk
associated with CT radiation exposure by using
the linear no-threshold extrapolation model, which
assumes that cancer induction is proportional to
dose even for the smallest doses. An excess of
cancers has never been detected in laboratory ani-
mals or in humans for doses below 100 mSv. This
model is used for analyzing data from cohorts
including persons who have received doses higher
than 100 mSv. This method is exposed to strong
bias.2 Defense mechanisms against radiocarcino-

genesis are much more effective at low doses,

and the use of the linear no-threshold model in
this dose range is highly debatable®#; it greatly
overestimates the risk. After repeated x-ray exami-
nations, induction of cancer has been observed

only when the cumulative dose was above 500 mSv.

In patients treated with radiotherapy, a threshold
was reported for irradiation doses of 0.6 Sv deliv-
ered in 30 sessions.>° Overestimation of the risk

may deprive patients of beneficial examinations.
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TO THE EDITOR: The report by Brenner and Hall
is based on the effects of low levels of ionizing
radiation from data on atomic-bomb survivors.
A linear no-threshold hypothesis derived from the
database of survivors has been accepted as a pol-
icy for radiation protection. However, the hypoth-
esis is still a subject of controversy2 — that is,
neither proved nor disproved — and the excessive
risk at low doses is a few percent and decreases
with age. Favorable ratios of benefits to risk are
essential in medical radiation.
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TO THE EDITOR: Brenner and Hall state that 1.5 to
2% of all cancers in the United States may be at-
tributable to clinical use of CT. This does not com-
ply with any human epidemiologic data that have
not been modeled.! Doses below about 150 mSv
have never been observed to induce clinical cancer
with statistical significance. There is, however,
clear evidence that in mammalian organisms, in-
cluding humans, low doses and dose rates of
x-radiation and gamma radiation can up-regulate,
with a delay and temporarily largely under genetic
control, various existing physiological mechanisms
of protection against induction, propagation, and
accumulation of cellular damage in tissues to
evolve into clinical disease.?*
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TO THE EDITOR: It is estimated that since 1980,
more than 550 million CT scans have been ob-
tained in the United States, 75 million of them
before 1990, as Brenner and Hall mention. Even
assuming multiple CT examinations per patient,
this cohort yields an extraordinary power for the
detection of significant cancer-related mortality
induced by ionization dose exposure in the 50-mGy
range, as these same authors have claimed in a
previous report.* Where are these excess induced
cancers?
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TO THE EDITOR: We agree with Brenner and Hall’s
emphasis on CT use only when appropriate and
with correct exposure factors. However, the tech-
niques they cite are well beyond cited standards
for children,? and the long-range risk estimates
are debatable.3*

The concerns raised are being actively ad-
dressed by scientific and educational programs,
such as through American College of Radiology
accreditation, ALARA (As Low as Reasonably
Achievable) conferences sponsored by the Society
for Pediatric Radiology, and the Image Gently
campaign (www.imagegently.org), which involves
several national medical societies and regulatory
agencies, with the participation of more than
400,000 health care professionals promoting ap-
propriate, high-quality, and safe pediatric CT.
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TO THE EDITOR: Radiation dose is a critical issue.
An increased radiation dose also may result from
new strategies. For example, CT fluoroscopy used
as imaging guidance generates a radiation dose
of up to 20 times the dose with conventional CT.t
Similarly, routine cardiac CT will presumably re-
sult in a substantial increase in the radiation dose
in the general population.
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In contrast, researchers are working on im-
proving protocols to substantially reduce the ra-
diation dose, by means of automatic exposure
control? and tailoring of the CT data acquisition
to the patient’s body habitus. To decrease the
radiation dose in the general population, magnet-
ic resonance can favorably replace CT for imag-
ing of the liver, small bowel, vascular structures,
urinary tract, and pelvis. Whole-body magnetic
resonance units provide a comprehensive evalua-
tion of patients with cancer. The major risk of an
increased radiation dose mostly involves young
patients scheduled to undergo repeated CT ex-
aminations. However, in some cases, such pa-
tients can be accurately evaluated with magnetic
resonace imaging.?
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TO THE EDITOR: Brenner and Hall voice concern
about radiation exposure and the subsequent risk
of cancer in the population because of increasing
numbers of CT scans, but they focus solely on
postnatal exposure. The risk of childhood cancer
per unit dose of radiation is significantly greater
for intrauterine exposure than for exposure in the
early years of postnatal life.* Case—control stud-
ies have shown a 40 to 50% increase in the risk
of cancer after intrauterine exposure to medical
diagnostic radiation at doses of a single abdomi-
nal CT scan (10 to 20 mGy),2 which is equivalent
to 500 chest x-rays. Of particular concern is the
overall utilization of CT scans in pregnant women,
which has increased by 25% per year during the
past 10 years.3
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THE AUTHORS REPLY: The annual number of CT
scans in the United States is now more than 60
million. The concern is that radiation doses from
CT are typically 100 times those from convention-
al x-ray examinations such as chest x-rays or mam-
mograms and that there is now direct epidemio-
logic evidence of a small but significant increase
in the risk of cancer at CT doses.*® Because CT is
such a superb diagnostic tool and because indi-
vidual CT risks are small, the CT benefit-risk
balance is generally by far in the patient’s favor.

However, there is general acceptance that per-
haps one third of all CT scans could be avoided
altogether or replaced by a different diagnostic
tool. So although CT risks are small, a small risk
multiplied by many millions of scans may trans-
late into a public health concern some years in the
future, particularly in the case of pediatric CT.

Critiques of these notions have fallen into four
main categories. Critique 1: Cancer risks at very low
doses are very uncertain and depend on extrapolating
risks from atomic-bomb survivors who were exposed to
high doses. At very low radiation doses, cancer risks
are indeed very uncertain.> However, at the high-
er doses corresponding to a few CT scans (5 to
100 mSv), there are direct epidemiologic data
from about 30,000 atomic-bomb survivors who
were on the peripheries of Hiroshima and Naga-
saki and who were exposed in this same low-
dose range. This low-dose subpopulation has
been followed for more than 50 years and has a
small but statistically significant increase in the
risk of cancer.? So we do not have to extrapolate
CT-associated risks from those at higher doses,
with all the attendant uncertainties that involves.

Critique 2: No studies of persons having CT scans have
shown an increased cancer risk. There have, in fact,
not been any CT-related epidemiologic studies to
date, though one has recently begun, focusing on
pediatric CT.

Critique 3: Many persons who need CT scans will not
have them because of these cancer-risk estimates. The evi-
dence does not support this: for example, in a
recently published study,* when parents were in-
formed about CT risks, their willingness to have
their child undergo CT did not significantly
change, although they became more willing to
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consider other imaging options, if they were
equally effective. No CT scans were canceled or
deferred after the parents received the risk infor-
mation.

Critique 4: It will be very difficult to reduce CT usage.
We completely agree. Physicians are often subject
to significant pressures, from the medical system,
the medicolegal system, and the public, to order
CT studies, even when they are not really neces-
sary or even when alternatives exist. Our goal was
to promote already ongoing dialogues among
radiologists, emergency department and other
physicians, and indeed the public about practical
ways to reduce CT usage and CT doses, without
compromising patient care.
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Incidental Findings on Brain MRI

TO THE EDITOR: Vernooij et al. (Nov. 1 issue)?
have contributed valuable knowledge about the
prevalence of asymptomatic intracranial lesions.
However, we disagree with their statement that
many incidental lesions do not merit further eval-
uation or treatment.

The authors cite results of the International
Study of Unruptured Intracranial Aneurysms
(ISUIA) to justify not further evaluating small
aneurysms,? but conventional magnetic resonance
sequences used in this study are unreliable in
characterizing aneurysms. Digital subtraction
angiography or computed tomographic or mag-
netic resonance angiography is a superior diag-
nostic technique. Furthermore, a significant pro-
portion of subarachnoid hemorrhages result from
small aneurysms, mandating careful risk assess-
ment based on individual factors.*

Meningiomas and pituitary macroadenomas
were diagnosed only on the basis of non-contrast
magnetic resonance imaging (MRI). Although
these lesions grow slowly, selected patients will
benefit from early treatment: resection of smaller
meningiomas is associated with less morbidity,
and 9.5% of asymptomatic pituitary macroade-
nomas develop apoplexy,® which may be prevent-
ed by early surgery. Malignant neoplasms may
also mimic these lesions on MRI.

We agree that the natural history of these
conditions is incompletely understood; therefore,
we strongly urge that patients with such condi-
tions be evaluated by an appropriate specialist

for careful consideration of the individual history
and risk factors and for the development of an
optimal management plan.
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TO THE EDITOR: Vernoojj et al. point out that inci-
dental brain findings on MRI are common in the
general population. We would like to report sim-
ilar data from a Chinese population in Taiwan.
Between September 2, 2005, and January 2,
2007, a total of 2164 apparently healthy subjects
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