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Stereotactic beam radiotherapy for prostate cancer:

is less, more?

In The Lancet Oncology, Douglas Brand and colleagues’
report an important trial, in which the authors
aimed to investigate the fractionation sensitivity of
radiotherapy in the curative treatment of low-risk
and intermediate-risk prostate cancer. Participants
received either conventionally fractionated
moderately hypofractionated radiotherapy, or ultra-
hypofractionation (stereotactic body radiotherapy)
in five fractions, delivered either daily or every other
day. Acute toxicity might be worse when treatments
are delivered in few large fractions and an overall
treatment time as short as 1-2 weeks, compared with
protracted schedules delivered in 6-8 weeks. In this
trial, however, stereotactic body radiotherapy was
equally well tolerated as conventionally fractionated
or moderately hypofractionated radiotherapy. This
is an important issue, because stereotactic body
radiotherapy is much more patient-friendly in
terms of convenience and less costly than are more
protracted fractionation schedules. Although the
study limits its focus to early tolerance (up to 12 weeks
after radiotherapy), this study is the first that was
designed to use contemporary radiotherapy delivery
techniques—ie, linac-based volumetric modulated arc
radiotherapy or CyberKnife.

Dose constraints to the organs at risk (eg, rectal
wall, bladder wall, and urethra) were well established,
aiming to limit toxicity to acceptable levels. The
proportions of patients in the stereotactic body
radiotherapy group who had physician-reported

or
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moderate (grade 2) gastrointestinal and genitourinary
acute toxicity, according to the National Cancer
Institute Common Terminology Criteria for Adverse
Events (CTCAE), were 62 (15%) of 415 patients and
121 (29%), respectively, compared with the proportions
in the conventionally fractionated or moderately
hypofractionated group (33 [8%] of 432 patients and
96 [22%], respectively).

The proportion of moderate gastrointestinal
toxicity was higher than those reported by some
phase 2 trials using similar stereotactic body radio-
therapy scenarios, with proportions ranging from
2% to 8%.*" To reduce the dose to the rectal wall, the
use of gadgets such as endorectal balloons or spacers
implanted between the rectum and the prostate have
been recommended.>® Because both procedures are
invasive or, at least, uncomfortable, an alternative
could be to reduce the dose constraints applied to
the rectal wall while keeping the dose prescription
to the target unchanged. This method might lead
to an optimisation of the final treatment plan by
substantially reducing the intermediate and low
doses to the rectal wall” Nowadays, dose distribution
optimisation can be substantially and easily improved
with software for multicriteria optimisation planning,
based on Pareto surface.?

Because the prostatic urethra inside the target
volume always gets the full prescribed dose, the
proportion of patients with moderate genitourinary
acute toxic effects was similar to that which has
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been reported elsewhere (26-35%).>> Nevertheless,
in the only trial with a similar treatment schedule,
but a dose reduction to the urethra (from 7-25 Gy
to 65 Gy per fraction), only 14 (17%) of 82 patients
had moderate acute genitourinary toxic effects,
which favourably compares with the 29% reported by
Brand and colleagues.* On the other hand, Zelefsky
and colleagues reported genitourinary toxic effects
in 24 (18%) of 136 patients, without reducing
the dose to the urethra in their dose escalation trial
from 32-5 Gy to 40 Gy in five fractions, thus casting
doubts about the rationale for partially shielding the
urethra, considering, additionally, an increased risk of
local relapse.®

Five fractions delivered every other day (approximately
10 days overall treatment time) has been the most
frequently used schedule in most phase 2 trials of
stereotactic body radiotherapy, regardless of the fact
that the most convenient procedure for patients and
department logistics would be to deliver stereotactic
body radiotherapy 5 days in a row. Although no
difference in severe genitourinary acute toxicity
was observed among the 86 patients treated up to
1 week compared with the 329 treated in more than
1 week, Brand and colleagues' found that genitourinary
grade 2 acute toxicity was less among those patients
treated in the shortest overall treatment time. Was
this observation related to selection biases (patients
with large prostatic volumes or less favourable baseline
genitourinary symptoms being treated over a longer
overall treatment time)? Nonetheless, this observation
is an invitation to shorten the overall treatment time for
stereotactic body radiotherapy in five fractions as much
as possible.

Patients in the stereotactic body radiotherapy group
were treated with either CyberKnife or volumetric
modulated arc radiotherapy. The irradiation time of each
fraction was significantly different, much longer (45 min)
with CyberKnife and much shorter with volumetric
modulated arc radiotherapy (3-5 min). This difference
might have had an effect on the incidence of acute
toxicity, as was observed in this trial. Furthermore,
research has suggested that a long beam-on time
with CyberKnife might favour intrafraction repair
mechanisms, thus reducing the biologically effective
dose for late-responding tissues with high fractionation
sensitivity.® This effect might have consequences

regarding tumour control and late effects in later follow-
up.

Finally, can the number of fractions with stereotactic
body radiotherapy further be reduced from five
to a single high-dose fraction? There are currently
two ongoing monotherapy studies exploring the role
of single-fraction stereotactic body radiotherapy for
patients with localised prostate cancer: the PROSINT-
IGRT phase 2 trial (NCT02570919) investigating
45 Gy in five consecutive fractions versus a single dose
of 24 Gy; and the ONE-SHOT trial (NCT03294889), a
phase 1-2, multicentre study of the safety and efficacy
of a single fraction of 19 Gy with a urethra-sparing
approach. Indeed, a change of paradigm towards
radiosurgery for prostate cancer seems to be on its way.
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