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DITORIAL

INDUCED SECOND CANCERS AFTER PROSTATE-CANCER
RADIOTHERAPY: NO CAUSE FOR CONCERN?

DAVID J. BRENNER, D.SC.
Center for Radiological Research, Columbia University Medical Center, New York, NY
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he absolute risks of a radiation-induced second cancer
mong long-term radiotherapy survivors are not large, typ-
cally a few percent in older patients (1–4). Hence the very
eal concern, expressed by Kendal et al. (5) in this issue,
hat prostate cancer patients may be unduly influenced in
heir treatment decision by unbalanced media reports of
econd-cancer risks. It is certainly the responsibility of the
adiation oncologist to communicate a balanced assessment
f the potential risks, be they short- or long-term, in the
ontext of the potential benefits of the treatment.

Kendal et al. (5) go on to argue that there is in fact no
ood evidence that prostate radiotherapy produces any de-
ectable increase in the risk of rectal cancer, despite the wide
ange of doses, from low to very high, to which the rectum
s typically exposed during external-beam prostate radio-
herapy (6, 7).

The article by Kendal et al. (5) raises two issues: (1) Is it
rue that prostate radiotherapy does not measurably increase
he risk of secondary rectal cancer? (2) Why focus only on
ectal cancers after prostate cancer radiotherapy?

First, is it true that prostate radiotherapy does not mea-
urably increase the risk of secondary rectal cancer? Cer-
ainly there is evidence, from epidemiologic studies of a
ariety of other primary cancer sites, that radiotherapy is
ssociated with increased rectal cancer rates; these include
rimary cervical cancer (8), ovarian cancer (9), testicular
ancer (10), and Hodgkin’s disease (11). Given that the
ange of doses to the rectum after prostate radiotherapy (6,
) encompasses those from these other treatments, it would
e surprising if the risks of rectal cancer after prostate
adiotherapy were significantly lower or less detectable than
or all these other treatments.

Kendal et al. (5) do not offer a mechanistic explanation
or their suggestion that radiotherapy (RT) does not produce

significant increase in rectal cancer risks in long-term
rostate cancer survivors. Their argument is the following:
hey compare rectal cancer rates taken from the SEER
ancer registries (12) for prostate cancer survivors divided
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nto three groups: RT, surgery, and conservative treatment
i.e., neither RT nor surgery). They found that, for long-term
urvivors, whereas the rectal cancer risk after RT was in-
eed significantly higher than after surgery, as other analy-
es had found and attributed to a radiation effect (1, 2, 13),
he highest rectal cancer risks were in the conservative
reatment group. They concluded that the differences in
ectal cancer risks between the different treatment groups,
ncluding the increase for radiotherapy relative to surgery,
ust be due to some unknown cause and not to radiation.
In fact there are many plausible reasons why the conser-

ative treatment group might be expected to have high
econdary rectal cancer rates. For example, the conservative
reatment group (a) smoke more, (b) have a higher rate of
rior heart attack, and (c) have a higher frequency of hor-
one therapy. As discussed below, all three of these factors

re associated with increased rectal cancer rates. An under-
tanding of the increased rectal cancer rates in the conser-
ative treatment group allow us to return our focus back to
he undisputed increase in rectal cancer rates in long-term
urvivors in the RT versus the surgery group, without hav-
ng to speculate that some unknown effect, beyond radia-
ion, is dominating this comparison.

Why might secondary rectal cancer rates be higher in
rostate cancer patients who had conservative treatment?
he first reason is smoking, which is now clearly linked to

ectal cancer (14, 15). Results of a study (16) of Canadian
rostate cancer patients showed that their smoking rates
ere about the same whether they were treated with surgery
r radiotherapy (1), but that patients who had conservative
reatment had significantly higher current smoking rates
conservative treatment: 26%, radiotherapy: 16%, surgery:
5%, p � 0.046). The second reason is prior history of heart
ttack. Not surprisingly, this is associated with a higher
ikelihood of conservative prostate cancer treatment (17),
hile prior coronary artery disease is also associated with

olorectal cancer in men � 60 years of age (18). The third
eason is hormone therapy rates. In the 1980s, about 40% of
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rostate cancer patients who had conservative treatment
eceived hormone therapy (19), whereas at that time the
requency of hormone therapy in the radiotherapy (or sur-
ery) group was much lower (20). Thus the average levels
f androgens such as testosterone would be lower in the
onservative treatment group; testosterone has been shown
o be an inhibitor of chemically induced rectal cancer in
ale rats (21), and although there are no conclusive data for

ectal cancer in human beings, low androgen levels have
een linked with an increased risk of colon cancer (22).
All in all, there are plausible reasons why secondary

ectal cancer rates might be expected to be high in prostate
ancer patients who had conservative treatment—but these
easons do not bear on the issue of the significantly higher
ectal cancer rates, radiotherapy versus surgery, in long-
erm survivors, which is still most probably a radiation
ffect.

The second question is: Why focus only on rectal cancers
fter prostate cancer radiotherapy? As Kendal et al. (5)
ightly point out, the smaller the number of individuals with
second cancer that are analyzed, the harder it is to detect
eaningful associations. In the SEER database, the number

f 10-year prostate cancer survivors analyzed by Kendal et
l. (5), who developed rectal cancer, is about 100. The
orresponding number in SEER with any second cancer is
ore than 1300. Given that potential radiotherapy patients

re presumably concerned about the risks of any radiation-
nduced second cancer, to limit a study of second cancers

fter radiotherapy to one particular second-cancer site (5, h
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