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We as urologists continue to struggle with patient selection
for radiotherapy in men post-radical prostatectomy (RP). We
want to offer those men at higher risk, the best opportunity
to avoid metastases and death from prostate cancer, however,
we want to avoid the morbidity which can be associated
with post-operative radiotherapy. Furthermore, we want to
avoid offering radiotherapy to men who have occult systemic
disease who may not benefit from radiotherapy to the pelvis,
yet may still experience the potentially debilitating side-
effects of radiotherapy post-RP (1) (Figure I). There is,
therefore, an ongoing discourse regarding patient selection
and timing of radiotherapy in the post-RP setting.

Fossati and colleagues have recently published a multi-
institutional retrospective cohort study of men with
clinically localised prostate cancer, who were treated with
salvage radiotherapy (SRT) for persistent or recurrent
prostate-specific antigen (PSA) following RP (2). The
authors have stratified patients according to clinical risk
factors [post-operative PSA level, Gleason score (GS), and
T stage] into different risk categories before evaluating the
effect of PSA level at the time of SRT on metastasis free
survival (MFS). The authors conclude that the PSA level at
the time of SRT has no effect on MFS for men in the very
low-risk (post-operative PSA undetectable, GS <7, T <3a)
or very high-risk (persistent elevated PSA after surgery, GS
>8, and T stage) groups. For patients in other groups there
appears to be an increase in MFS when SRT is delivered at
PSA level <1 ng/mL. Beyond a PSA of 1 ng/mL there is little
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change in MFS as the PSA increases. It should be noted that
the added reduction in the risk of MFS between a PSA of
0 and 1 ng/mL is around 8% for these groups. Therefore,
12.5 men need SRT at PSA =0 ng/mL, compared to PSA =1
ng/mL in order to prevent one case of metastasis occurring.

The occurrence and natural history of biochemical
recurrence (BCR) following RP have been well described
with BCR occurring in approximately 30% of patients, of
whom 23-34% will develop clinical disease and 6% will
die of prostate cancer (3,4). Patients with BCR who were
managed with observation alone had an average time to
development of metastases of eight years, and an average
overall survival of 13 years following BCR. Trock and
colleagues found that at 6 years, compared to patients
receiving SRT, the excess risk of metastases for patients
in the observation group was 18% [number needed to
treat (NNT) =5.5] and of death 12% (NNT =8) (5). In
the present study the average time from RP to BCR was
28 months, and the overall MES at eight years was 86%,
ranging from 62% for men in the highest risk group, to
98% for those at lowest risk (2).

Trock found however, that benefits of SRT were seen
only for patients with a PSA doubling time of less than 6
months, and only if SRT was given within 2 years of BCR
(concordant with ‘early’ SRT) (5). In the present study the
incremental hazard ratio (HR) for PSA at SRT 1.06 per
0.1 ng/mL, which over a PSA rise of 1.0 ng/mL gives a
cumulative HR of 1.79 (2). This finding is consistent with
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Figure 1 Image from urethroscopy depicting bladder neck stenosis
in a patient who had undergone salvage radiotherapy for a rising
PSA following RARP. PSA, prostate-specific antigen; RARP, robot-

assisted radical prostatectomy.

those of King, who described an incremental benefit in
relapse free survival of 2.6% for each 0.1 ng/mL of PSA
prior to SRT (6). It should be noted, however, that in
contrast to stage (> pI3b HR =2.65), GS (=8 HR =8.37)
and PSA persistence (HR =4.64), the incremental HR of
PSA prior to SRT at levels below 1 is of less significance (2).

Moreover, King found that SRT-dose was also correlated
with BCR, showing that the relapse-free survival improved
by 2% per Gy, suggesting that a treatment dose above 70 Gy
should be administered at the lowest possible PSA level (6).
However, with dose escalation up to a median of 76 Gy, the
rate of genitourinary morbidity increases with grade 2-3
toxicity increasing to 22% for genitourinary and 8% for
gastrointestinal symptoms, respectively at 5 years (7).

It is also worth noting that in the present study, the
groups of patients at high risk, i.e., those with a persistent
PSA following surgery received their SRT at an average
interval of 2 months from surgery, compared to the lower
risk groups whose PSA was undetectable following surgery,
who received SRT at an interval of between 25-31 months
from surgery. The former group should probably therefore
be considered separately to the lower risk groups. Earlier is
not always better however: Briganti ez 4/. found that there
was no difference in cancer control between those treated
with ART vs. SRT, and Zafutto et 4/. found that patients
treated with ART suffered from worse continence and
erectile dysfunction (ED) compared to those treated with
SRT or no RT (8,9).

In contrast to previous studies, which have found an
association between pre-operative PSA and the risk of
BCR and distant metastasis after SRT, Fossati et /. did
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Figure 2 Axial section from F-18 prostate-specific membrane
antigen (DCFPyL) PET/CT in a 58-year-old man with rising
PSA (3.31 ng/mL) following radical prostatectomy. Image shows
moderate PSMA uptake in a left sided para-aortic lymph node at
the level of the L3 vertebral body (white arrow). The lower pole
of the right kidney is also visible (black arrow). Scan performed
on GE Discovery 690 with time-of-flight. PSA, prostate-specific

antigen; PSMA, prostate-specific membrane antigen.

not use pre-operative PSA when defining the risk groups
in this study (2). Furthermore, surgical margin status was
not found to be a significant predictor of distant metastasis
(HR:1.02, 95% confidence interval: 0.68-1.52) and was
omitted from the risk stratification tree. Previous research
has generated mixed results: some have found that patients
with a positive margin have greater benefits from salvage
RT than those with a negative margin; where as others have
found that positive margins are key predictor of BCR after
SRT (10-13).

The effect of salvage androgen deprivation therapy
(ADT) remains unclear in the present study despite
evidence that the addition of hormonal therapy to SRT in
men with detectable PSA improves long-term outcomes
(14,15). A combination of hormonal therapy in addition to
radiotherapy might be advisable for men with higher risk
disease, but for men with lower risk disease the addition
of hormonal therapy may be of limited benefit (16). The
efficacy of post-RP radiotherapy (ART and SRT), and
neoadjuvant HT are currently being investigated in a
number of prospective RCTs (RADICALS, RAVES, and
GETUG 17) and the results are eagerly awaited.

An emerging area of interest not addressed in this study,
is the role of advanced imaging in better characterising
men with BCR following RP. While conventional imaging
such as CT scanning, whole body bone scan, and even
MRI scanning have quite poor sensitivity in this setting,
it is already apparent that novel molecular imaging such
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as prostate-specific membrane antigen (PSMA) PET/
CT is capable of identifying sites of disease even at very
low PSA levels (17,18). In a recent study, van Leeuwen
et al. reported their experience of PSMA PET/CT in 70
patients being considered for salvage RT (median PSA
0.2 ng/mL; no patients with PSA >1.0 ng/mL), and observed
positive PSMA PET/CT scans in over 50% of patients (19).
Of particular note, they reported that (Figure 2) 28.6% of
patients had positive scans outside the prostate bed with
significant management impact. However, it should also
be noted that which patients (if any) might benefit from
aggressive approaches to oligometastatic disease identified
with novel imaging (20,21).

In conclusion, the current manuscript provides some
data on which clinicians can select patients who are likely
to benefit from SRT. This selection is important to avoid
overtreatment and the associated toxicity both in men at
low risk who will not progress to clinical disease, and also
in men at very high risk who will have systemic progression
of disease and don’t benefit from local salvage therapy.
The present study suggests that even in the intermediate
groups, the benefits of early SRT are marginal, and the
harms of SRT significant. A period of close observation
for some months until the PSA approaches 0.5 ng/mL
may be reasonable in select patients with intermediate
risk features. Even in observation groups, OS can still be
acceptable, however, it is important to identify groups at
higher risk who will benefit from salvage RT given at an
early timepoint. The PSA level following RP, or the BCR
that may follow is one factor to consider, along with PSA
kinetics, tumour characteristics, patient factors, and novel
tools such as PSMA PET/CT.
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