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Abstract

Introduction: We sought to determine the impact of salvage radio-
therapy (SRT) on oncological and functional outcomes of patients
with prostate cancer after biochemical recurrence (BCR) following
robot-assisted radical prostatectomy (RARP).

Methods: Data of 70 patients with prostate cancer treated with SRT
after developing BCR were retrospectively analyzed from a pro-
spectively collected RARP database of 740 men. Oncological (pros-
tate-specific antigen [PSA]) and functional (pads/day, International
Prostate Symptom Score [IPSS], and Sexual Health Inventory for
Men [SHIM]) outcomes were reported at six, 12, and 24 months
after RT and adjusted for pre-SRT status.

Results: Men who underwent SRT had a mean age, PSA, and time
from radical prostatectomy (RP) to RT of 61.8 years (60.1-63.6), 0.5
ng/ml (0.2-0.8), and 458 days (307-747), respectively. Freedom
from biochemical failure (FFBF) post-SRT, defined as a PSA nadir
<0.2 ng/mL, was observed in 89%, 93%, and 81%, at six, 12, and
24 months, respectively. Undetectable PSA was observed in 14%,
35%, and 40% at the same time points, respectively. There was no
significant difference in urinary continence post-SRT (p=0.56). Rate
of strict continence (0 pads/day) was 71% at 24 months compared
to 78% pre-SRT. Mean IPSS at six, 12, and 24 months was 3.4, 3.6,
and 3.6, respectively compared to pre-RT score of 3.3 (p=0.61).
The mean SHIM score pre-SRT was comparable at all time points
following treatment (p=0.86).

Conclusions: In this unique Canadian experience, it appears that
early SRT is highly effective for the treatment of BCR following RARP
with little impact on urinary continence and potency outcomes.

Introduction

Prostate cancer is considered to be the most common cancer
in men. There are an estimated 151 360 new cases each
year.! Robot-assisted radical prostatectomy (RARP) has been
adapted increasingly in Canada. In the U.S., nearly 80%
of all prostatectomies are performed with this technique.'

Post-prostatectomy radiotherapy (RT) is commonly used
to maximize oncological outcomes in patients. Adjuvant
radiotherapy (ART) is used with certain pathological features,
including the pathological stage and margin status. In the
absence of ART, the five-year risk of biochemical recurrence
(BCR) is 50-75% in high-risk patients;> however, salvage
radiotherapy (SRT) is used in cases with elevated prostate-
specific antigen (PSA) postoperatively or BCR. The European
guidelines state that early SRT provides a possibility of cure
for patients with an increasing or persistent PSA after radi-
cal prostatectomy (RP). Roughly, 60% of patients who are
treated before the PSA level rises to >0.5 ng/mL will achieve
an undetectable PSA level. Therefore, patients will have an
80% chance of being progression-free five years later.? Stish
et al states that the outcomes of SRT are positively affected
when initiated at lower PSA levels.*

It is well-established that radiotherapy has an impact on
the prognostic and functional status of the patient. One study
demonstrated that the delayed administration of RT has a
positive effect on erectile dysfunction and urinary conti-
nence post-RP.

The aim of this study is to question and determine the real
impact of early SRT on the patients’ oncological outcome
in relation to their PSA levels. Moreover, it will discuss the
effect of early SRT on the functional status of the patients.
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Patient characteristics

After institutional review board approval, a prospectively
collected database of patients who underwent RARP for
localized prostate cancer at our institution, which includ-
ed 740 men between 2006 and 2014, was retrospectively
reviewed. All men had RARP using our standardized surgi-
cal approach.®

Salvage radiation therapy

Among these, 70 node-negative patients underwent stan-
dardized SRT at one of two academic centres performed by
dedicated uro-radiation oncologists. The patients undertook
33 sessions of radiotherapy (66 Gy) with an intensity of 2
Gy per day. Patients were followed up for a period of two
years. Patients with ART or usage of any hormonal therapy
were not included for the analysis. Our study retrospectively
analyzes data from these patients.

Definitions and statistical analysis

The oncological outcome was related to the PSA level,
which was measured pre- and post-RT. Biochemical fail-
ure after SRT was defined as serum PSA rising above the
post-treatment nadir to a level of 0.2 ng/mL or more with a
confirmatory value.

With no international consensus for the definition of post-
prostatectomy incontinence,” in our study, continence was
clinically assessed using the number of pads used per day.
Patients who use no pads or one security pad (PRN) were
considered continent; however, patients using one or more
pads were considered incontinent. With respect to the lower
urinary tract symptoms, the validated International Prostate
Symptom Score (IPSS) score was used, including the qual-
ity of life (QOL) score. Moreover, both the validated erec-
tion hardness score (EHS) and the Sexual Health Inventory
for Men (SHIM) scores were used to evaluate potency.?
Outcomes were reported at six, 12, and 24 months after SRT.
Additionally, adjustment of these values was done and com-
pared with pre-RT status. Categories were compared using
Chi-square test and Fisher exact test for categorical variables.
A p value <0.05 was considered clinically significant.

Results

This study included 70 patients who had undergone RARP and
SRT. Table 1T demonstrates the baseline characteristics of the
men participating in our study. Patients are categorized accord-
ing to pre-RT PSA value (< or 20.2 ng/ml). The mean age, PSA
value prior to SRT, and time from RP to RT were 61 years, 0.50

ng/mL (confidence interval [Cl] 0.21-0.79), and 458 days (Cl
307-747), respectively. Nerve-sparing techniques were bilater-
al, unilateral, and non-nerve-sparing in 48.57%, 15.71%, and
35.71%, respectively. The average PSA doubling time among
our population was 15.97 months (Cl 11.97-19.97). Mean
post-surgical Cancer of the Prostate Risk Assessment (CAPRA-S)
score in the cohort was 4.14 (C1 2.18-6.11), with a range from
1-8 (Mode: 4). Before initiation of SRT, 62.9% of men had a
PSA =0.2 ng/ml. Pathological features of all 70 are summarized
in Table 1. The majority of men had pathological Gleason
score of 7 (3+4) (38.57%). Forty-seven (67.14%) of the patients
had positive surgical margins, the majority of which had a
pathological stage of T3 (74%). SRT was initiated at a PSA <0.2
ng/ml in 44.68% of the men with positive surgical margins;
16% of the patients had documented seminal vesicle invasion.

Patients were followed up for a period of 24 months. After
24 months, 42 of 52 (80.77 %) patients had a PSA <0.2 ng/
ml; 21 of these 42 men (50%) had an undetectable PSA of
0 ng/ml at 24 months. Forty-one percent of the patients with
extracapsular extension had a PSA <0.2 ng/ml before RT.
This value increased up to 80% 24 months post-RT. With
respect to surgical margins, the percentage of patients with
positive surgical margins with a PSA value <0.2 ng/ml was
44% and 81% pre- and post-RT, respectively (p =0.80).

The Kaplan-Meier curve for both populations is shown
in Fig. 1. The first curve (smooth line) is for the population
with a pre-RT PSA of <0.2 ng/ml that included 26 patients.
Three out of 26 men had a PSA >0.2 ng/ml two years after
SRT. To add, 27% of the patients who started RT at a PSA
<0.2 ng/ml had an undetectable PSA two years later. The
44 patients with a pre-RT PSA =0.2 ng/ml are demonstrated
in the second curve (jagged line).

Tables 2 and 3 assess the urinary and sexual functional
outcome, respectively, of men undertaking radiotherapy.
Table 2 demonstrates that 78.5% (55) of men were continent
at the time of RT. Throughout the followup of these 55 men,
continence was maintained in 37 men, with a followup to 24
months. Only five of these 55 patients started to use one pad
24 months after RT. With respect to possible detrusor impact
of SRT, the IPSS was also studied. The mean value was 3.6
after RT compared to 3.38 before (all p values NS). Table
2 also demonstrates that there is no significant relationship
between RT and the quality of life of the patients (p=0.98).

The relation between SRT and erection is reported in
Table 3. Analysis demonstrates that there appears to be no
significant relation between SRT and EHS (p=0.98). Among
the 25 men who had an EHS =3 (potent) pre-RT, 21 remained
in the study beyond 12 months, 19 of which continued to
report an EHS =3. At 24 months, the 16 patients (originally
25 pre-RT) who remained in the study had an EHS =3.

The overall mean SHIM score of the men was 8.82 before
RT compared to 8.18 24 months after RT (p=0.66). Two
years after initiation of radiotherapy, 86% of men had a
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Table 1. Baseline characteristics of the 70 patients

Overall (n=70)

Age (years) 61.86 (60.15-63.57)
BMI (kg/m?) 27.84 (26.74-28.94)
CAPRA-S score 4.14 (2.18-6.11)
PSADT (months) 15.97 (11.97-19.97)
Pre-RARP PSA (ng/dl) 8.53 (7.36-9.71)
Pre-RT PSA (ng/ml) 0.50 (0.21-0.79)
Mean time between RARP and RT (days) 458 (307-747)
Surgical pathology details
pT - stage (%)

pT2 26 (37.14)

pT3a 32 (45.71)

pT3b 12 (15.71)
Pathological Gleason score (%)

6 4 (5.71)

7 (3+4) 27 (38.57)

7 (4+3) 17 (24.29)

8-10 22 (31.43)
Positive surgical margins (%)

Overall 47 (67.14)

pT2 15

pT3 32
Nerve-sparing (NS) technique (%)

Bilateral NS 34 (48.57)

Unilateral NS 11 (15.71)

Non-NS 25 (35.71)

PSA <0.2 at SRT (n=26) PSA =0.2 at SRT (n=44) p
61.58 (58.99-64.16) 62.02 (59.69-64.35) 0.43
27.60 (25.33-29.86) 27.99 (26.81-29.18) 0.28

4.04 (3.25-4.83) 4.20 (3.73-4.68) 0.61

22.16 (13.16-31.16) 12.31 (8.89-15.72) 0.09
8.01 (5.99-10.01) 8.84 (7.35-10.33) 0.02
0.14 (0.13-0.16) 0.75 (0.29-1.22) 0.01

518 (402-635) 398 (277-519) 0.28
11 15 0.49
12 20 0.16
3 9 0.13
1 3 0.27
10 17 0.18
8 9 0.81
7 15 0.09
21 26
8 7 0.98
10 22 0.82
13 21 0.62
2 9 0.43
11 14 0.67

BMI: body mass index; CAPRA-S: Cancer of the Prostate Risk Assessment score; PSA: prostate-specific antigen; PSADT: PSA doubling time; RARP: robot-assisted radical prostatectomy; RT:

radiotherapy.

SHIM score less than 21 compared to 82 % before RT (Table
3). When subanalysis of the pre-SRT men with EHS =3 was
conducted, the mean SHIM for these 25 men was 18.32,
15.8, 16.62, and 16.76 at pre-SRT, six months, 12 months,
and 24 months, respectively (p =0.6).

Discussion

RARP has gained rapid adoption in the U.S. and globally
since its description in early 2002. Over the past decade,
RARP has been demonstrated as a safe procedure with
acceptable oncological and functional outcomes, and with
the benefit of shorter hospital stay, convalescence, and
blood loss as the forefront of reduced morbidity.’

The current guidelines define BCR as a rising PSA after sur-
gery with two documented consecutive rises over the value of
0.2 ng/ml."° RT represents a curative therapeutic option that
can be offered to men with postoperative detectable PSA."
The purpose behind the modality of SRT is to reduce the
PSA values and to maintain PSA recurrence-free status.'? The
three-year BCR rate after RARP and SRT was 36% comparable
to the rates post-open or laparoscopic prostatectomies.'?

Kwon et al indicated that there are significant outcomes
for patients who receive SRT for BCR after primary RP. They

highlight the significance of certain predictors that might
lead to a favourable outcome. Some of the recognized pre-
dictors of success were: low pre-RT PSA values, longer PSA
doubling time before SRT, concomitant androgen-depriva-
tion therapy administration, and positive surgical margins.™

The early administration of salvage RT to patients with BCR
after RP has a good long-term outcome.™ A pooled analysis has
showed that the five-year BCR-free survival in patients receiv-

0.8 Pre-RT PSA <0.2 ng/ml
— Pre-RT PSA >0.2 ng/ml
0.4
0.0
| | | | | I
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Fig. 1. Kaplan-Meier curve for patients with a pre-radiotherapy (RT) prostate-
specific antigen (PSA) of <0.2 ng/ml and =0.2 ng/ml.
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Table 2. Functional urinary outcome (continence rate
[p= 0.56], IPSS, QOL)

Time Continent: 0 pads or  Incontinent:  Total number
(months) 1 security pad, n (%) =1 pad, n (%) of patients
Pre-RT 55 (78.57) 15 (21.43) 70
6 54 (81.82) 12 (18.18) 66
12 46 (75.41) 15 (24.59) 61
24 37 (71.15) 15 (28.85) 52
IPSS cl p
Pre-RT 3.39 (2.79-3.97)
6 3.44 (2.67-4.21) 0.9121
12 3.62 (2.72-4.51) 0.6666
24 3.66 (2.75-4.57) 0.6123
QOL score Cl p
Pre-RT 1.62 (1.05-2.19)
6 1.70 (1.22-2.18) 0.8214
12 1.61 (0.97-2.25) 0.9846
24 1.61 (0.86-2.36) 0.9859

Cl: confidence interval; IPSS: International Prostate Symptom Score; QOL: quality of life; RT:
radiotherapy.

ing early salvage RT was 71%."* Gandaglia et al described
certain clinical features that may benefit from early SRT. They
talked about patients with Gleason score =8, pT3b/4, and
lymph node invasion.'® On the other hand, another study that
included 2460 patients with a median followup of five years
stated that early SRT at low PSA levels after RP has a better
outcome in patients. They reported improvement in freedom
from biochemical failure and distant metastasis rates.'”

In our study, RT was initiated at an average PSA level of
0.5 ng/ml (Cl 0.2-0.79). The figures have shown that the
PSA value is <0.2 ng/ml in 93% of the patients 12 months
after RT (p<0.001). This value reaches 81% after 24 months,
knowing that the total number of patients at the end of the
study is 52 due to loss of followup. Such values prove the
oncological success of early SRT, which is defined as a
PSA nadir of <0.2 ng/ml. In cases of pT3, capsule rupture,
or seminal vesicle invasion with a PSA <0.1 ng/ml post-RP,
the European guidelines offer two options. Those options are
initiation of ART after urinary function recovery, or monitor-
ing the patient and offering SRT before the PSA exceeds 0.5

ng/ml.3 In our study, the percentage of patients with a PSA
<0.2 ng/ml 24 months after RT is 80%, 81%, and 55% for
patients with extracapsular extension, positive surgical mar-
gins, and seminal vesicle invasion, respectively compared
to 41%, 45%, and 36% pre-RT.

There is also better cancer control with administration of
SRT at the first sign of PSA rise.’® Moreover, such method of
treatment improves the long-term outcome on patients with
prostate cancer.' In the era of ultrasensitive PSA detection,
our data suggests that early administration of SRT can lead
to a better oncological outcome (Fig. 1). The long-term effect
was not discussed in our study because the median followup
was 24 months. Further studies are needed to determine the
optimal cutoff of PSA at which salvage RT should be given
to patients with BCR.

Moreover, the dosage of RT has always been a contro-
versial topic. It differs among patients undergoing primary
RT, ART, or SRT. With respect to our study, the dosage was
66 Gy for all 70 patients. Most studies considering early
SRT have used, on average, a dosage of 66.2 Gy.?° Current
guidelines report that the minimum dosage that should be
used in SRT is 64 Gy.?" In contrast, trials evaluating ART use
dosages between 60 and 64 Gy.?? In patients who undergo
primary RT, a minimum dose of >74 Gy is recommended
for RT + HT. The European guidelines recommend a total
dose of 76-78 Gy in intermediate- and high-risk patients.?

Some of the patients will experience urinary incontinence
with or without impotency after RP. In the era of RARP, the
weighted mean potency rate and the mean rate of urinary
continence (no pad) at 24 months were 64.9% and 91.4%,
respectively.® In spite of the above-mentioned data, the pos-
sibility of post-treatment deterioration should be addressed
to the patients before initiation of RT. One of the important
points highlighted in our study is that the functional outcome
of the patients is not significantly affected with early SRT. This
study has revealed that RT doesn’t aggravate lower urinary
tract symptoms. Strict continence, defined as the usage of 0
pads, was seen in 71% of the patients after SRT vs. 78% before
SRT. Hegarty et al report there is no significant relationship
between early RT and higher rates of gastrointestinal, geni-

Table 3. Functional sexual outcome (EHS [p= 0.982], SHIM score)

Time (months) EHS <2, n (%)

EHS >2, n (%) Total number of patients

Pre-RT 45 (64.29) 25 (35.71) 70

6 41 (65.08) 22 (34.92) 63

12 36 (63.07) 22 (37.93) 58

24 31 (64.58) 17 (35.42) 48
Time (months) SHIM score <21, SHIM score Total number Mean Mean CI p

n (%) =21, n (%) of patients

Pre-RT 58 (82.86) 12 (17.14) 70 8.823 (6.89-10.76)

6 57 (81.43) 13 (18.57) 70 11.07 (9.25-12.89) 0.09335
12 51 (86.44) 8 (13.56) 59 8.32 (6.22-10.42) 0.7247
24 43 (86) 7 (14) 50 8.18 (5.88-10.48) 0.6669

Cl: confidence interval; EHS: erection hardness score; SHIM: Sexual Health Inventory for Men; RT: radiotherapy.
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tourinary, or sexual events.?> With respect to the IPSS score,
the mean value after 24 months post-SRT was 3.6 compared
to 3.3 pre-SRT. This endorses the idea that early SRT doesn’t
affect the patients’” QOL using the IPSS score as part of the
evaluation criteria. Another study manifested that the IPSS and
QOL had returned to baseline 12 months after SRT.?*

With respect to the sexual health, our study has shown
that the average SHIM score was 8 24 months post-SRT
compared to 8.8 pre-SRT. It was stated that preoperative
erectile function has an impact on recovery after RT regard-
less of the timing and dosage.® Fourteen percent had a SHIM
score greater than 21 post-RT compared to 17 % pre-RT.
In our study, we considered a subcategory of men with an
EHS =3 pre-RT because the average SHIM score pre-RT was
low (8.83). Out of the 25 patients who had an EHS of 3 or 4
before RT, 16 patients were followed up for two years. Their
EHS after two years was 3 or 4. The average SHIM score for
this same subcategory was 18.32 pre-RT compared to 16.76
24 months post-RT. Our figures eliminate the misconception
that SRT causes sexual health deterioration.

Despite all this, our study has certain limitations. The num-
ber of patients undergoing SRT post-RARP in the study was
around 70. This number will surely increase in the coming
years because of the growing number of patients undergoing
RARP. The data was collected in a retrospective manner, so
some of the confounders cannot be controlled. Long-term
effect (>5 years) was not assessed in this article, but will
be addressed in future articles. Despite these limitations, we
believe our results indicate that SRT post-RARP is a safe pro-
cedure with valuable oncological outcomes for patients.

Conclusion

SRT is an effective treatment for patients who experience
BCR following RARP. It was shown that it improves the prog-
nosis of the patients. This study has revealed that early SRT
has a very little midterm impact on urinary continence and
potency. To note, further studies will be needed to evaluate
the long-term side effects of this treatment modality.
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