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Abstract

Introduction: Prostate cancer recurrence following primary radia-
tion is common. If the recurrence remains localized to the prostate 
gland, surgical removal may result in long-term local control or 
cure. Despite the well-established oncological outcomes, salvage 
prostatectomy is infrequently performed or reported. We present 
our experience with salvage prostatectomy at a Canadian centre.
Methods: We identified all patients undergoing salvage prosta-
tectomy at the Vancouver General Hospital between 1995 and 
2010 from a prospectively recorded and maintained prostate can-
cer database. Details regarding initial presentation, delivery of 
radiotherapy, clinical features at the time of recurrence, as well as 
oncological and functional outcomes, were collected. Information 
regarding postoperative morbidity was collected prospectively and 
confirmed by retrospective chart review.
Results: Over a 15-year period, salvage prostatectomy was success-
fully completed in 21 patients. With a median follow-up period of 
68 months (range: 2-122), 9 (43%) patients experienced a biochem-
ical recurrence, with most failing within the first 2 years of surgery. 
There were 3 deaths in the cohort, all from prostate cancer, giving 
a prostate cancer specific and overall survival of 86%. The main 
postoperative morbidity was bladder neck contracture, occurring 
in 40%. One patient each developed a recto-urethral fistula and 
osteitis pubis. Physician-recorded data regarding continence was 
available in 13 (62%). Of these 13 patients, 10 (85%) men were 
recorded as dry or using 1 pad per day.
Conclusions: This is the first Canadian centre to report that salvage 
prostatectomy can be performed with favourable oncological and 
functional outcomes.

Introduction 

Radiation therapy (RT), either in the form of external beam 
radiotherapy (EBRT) or brachytherapy, is commonly used 
to treat localized prostate cancer. Recent analysis of the 
CaPSURE database indicates that up to 25% of men present-
ing in North America choose some form of radiotherapy as 
their primary treatment.1 Similar to other treatment modali-
ties, the risk of disease recurrence is directly related to the 
extent and grade of disease at presentation, with up to 10% 
of low-risk patients and up to 60% of high-risk patients expe-
riencing disease recurrence in the medium- to long-term.2

Several therapeutic options exist to manage locally recur-
rent prostate cancer post-irradiation, including active surveil-
lance, androgen deprivation therapy (ADT), thermotherapy 
or cryotherapy, salvage brachytherapy and radical prosta-
tectomy. The last three modalities have been reported to be 
curative in selected patients, although a number of series 
report that successful salvage rates are higher with surgery 
than either cryotherapy or brachytherapy.3-5 Although tumour 
recurrence post-radiotherapy is common, and in more than 
70% is localized to the prostate gland, salvage prostatectomy 
in infrequently performed. In a survey of clinicians’ treat-
ment recommendations for biochemical recurrence post-
radiotherapy, only 25% considered salvage prostatectomy 
the preferred option in patients younger than 65, which fell to 
4% in patients over this age.6 Lack of enthusiasm for prosta-
tectomy as a salvage option probably reflects concerns about 
the technical difficulties associated with the procedure, as 
well as higher postoperative morbidity.

In the last decade, there have been a number of con-
temporary series describing the oncological and functional 
outcomes of salvage prostatectomy, with very reasonable 
results reported.5,7,8 However, most these reports represent 
the experience of the three high-volume cancer centres in 
the United States, and therefore the results may not accurate-
ly reflect those of smaller or non-American centres. In par-
ticular, the local results of Canadian centres are unknown. 
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We report our 15-year experience with salvage radical pros-
tatectomy at the Vancouver General Hospital (Vancouver, 
BC, Canada).

Methods 

Patient selection 

Patients undergoing salvage prostatectomy following pri-
mary RT at the Vancouver General Hospital from 1995 to 
present were identified from a prospectively recorded and 
maintained prostate cancer database. Patients undergoing 
salvage procedures for failure of other treatment modali-
ties (high-intensity focused ultrasound [HIFU], cryotherapy) 
were excluded. Salvage prostatectomy post-HIFU was per-
formed in only one instance, and no patients were treated 
post-cyrotherapy. This patient was excluded as we were 
specifically interested in the outcomes of prostatectomy 
post-radiation. We also excluded a patient treated post-
brachytherapy, in whom a safe plane could not be devel-
oped between the prostate gland and the pelvic sidewall at 
the apex, and the procedure was abandoned.

Recurrence post-radiation was defined according to the 
American Society for Therapeutic Radiology and Oncology 
(ASTRO) definition (3 successive rises in serum prostate-
specific antigen [PSA] above nadir, with the date of recur-
rence backdated to the midpoint between the nadir and first 
measurements). All patients had biopsy-proven recurrence 
within the prostate gland, with no clinical or radiological 
(bone scan ± computed tomography [CT]) evidence of meta-
static disease at the time of presentation. Patients considered 
for prostatectomy were otherwise well, with an estimated 
life expectancy exceeding 10 years. Surgery consisted of a 
standard radical retropubic prostatectomy with no attempt 
made to spare the neurovascular bundles. Unilateral or bilat-
eral lymph node dissection was performed in selected cases. 
Neoadjuvant ADT was used at the discretion of the treating 
physician. In patients who received neo-adjuvant hormonal 
therapy, prostate biopsy confirming the presence of malig-
nancy was obtained prior to commencement.

Data collection 

All clinical and pathological information was recorded 
prospectively, but analyzed retrospectively. Clinical details 
regarding the initial presentation, as well as the technical 
details of radiation delivery, were provided by the British 
Columbia Cancer Agency (BCCA). Details of the most recent 
PSA follow-up, as well as vital status, were obtained from 
chart review, contact with the pathology and primary care 
providers, as well as interrogation of the BCCA’s follow-
up database. For this analysis, biochemical recurrence 

was defined as a postoperative PSA >0.2 ng/mL and rising. 
Information regarding morbidity was collected from the data-
base and confirmed by chart review. Collection and use of 
this data had institutional review board approval.

Data analysis 

Data on continuous and categorical variables are presented 
as medians or means, with their respective ranges. Data on 
categorical variables are presented as proportions. Kaplan-
Meier curves were generated to visually illustrate cohort 
biochemical recurrence and overall survival with time. 
Given the small number of cases, all statistics are purely 
descriptive.

Results 

From a total of 2024 radical prostatectomy cases performed 
over the study period, 21 (1%) cases were performed for 
cancer recurrence following radiotherapy; their clinical char-

Table 1. Characteristics of study cohort

N=21

Radiotherapy
Age Median 60 (range: 47-70)

PSA (n=17) Median 9.2 (range: 0.9-40)

CT (n=20)
T1 3 

(15%)
T2 12 (60%)

T3 5 
(25%)

Biopsy GS (n=18) ≤6 7 (39%)

7 10 (56%)

8-10 1 (5%)

EBRT dose Median 66 Gy (range: 52.5-74)

EBRT fields (n=19) Rotating 2 (11%)

4 16 (84%)

5 1 (5%)

EBRT phases (n=19) 1 9 (47%)

2 8 (42%)

3 2 (11%)

ADT No 14 (67%)

Yes 7 (33%)

PSA nadir (n=14)             Median 1.1 (range: 0-3.5)

Prostatectomy
Interval Median 4.4 (range: 1.4-11.7)

Preoperative PSA Mean 3.5 (range: 0.3-10.1)

CT 
T1 8 

(38%)
T2 9 (43%)

T3 4 
(19%)

Biopsy GS (n=20) ≤6 8 (38%)

7 9 (43)

8-10 3 (19%)

Neo-adjuvant ADT No 9 (43%)

Yes 12 (57%)
PSA: prostate-specific antigen; CT: computed tomography; GS: Gleason score; EBRT: external 
beam radiotherapy; ADT: androgen deprivation therapy.
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acteristics are listed (Table 1). According to the D’Amico 
classification, low-, intermediate- and high-risk disease was 
present in 5 (24%), 9 (43%) and 7 (33%) patients, respec-
tively.9 All patients received RT in the form of EBRT, and 
the median interval from treatment to recurrence was over 
5 years. The median total dose to the isocentre of the pros-
tate was 66 Gy (range: 52.5-70), usually delivered in 2 Gy 
fractions. In most patients, a 4-field technique was used, 
however, a dual partial rotating arc technique was used 2 
cases and a 5-field technique in 1 patient. Radiation was 
initially delivered to the pelvis in 8 patients, the remaining 
received RT to the prostate ± seminal vesicles alone in 1 to 
2 phases. The median dose to the pelvis, when given, was 
45 Gy (range: 44-46) at 2 Gy per fraction. All treatments 
were CT planned, with customized conformal blocking in 
most cases. Twelve (57%) patients received neo-adjuvant 
ADT for a median of 8 months (range: 4-8) preoperatively.

The pathological characteristics of the cohort were noted 
(Table 2). Fifteen (71%) patients had organ-confined disease, 
and the positive surgical margin rate was 19%. Eight patients 
underwent a lymph node dissection, which confirmed the 
presence of metastatic disease in 1 patient. This patient 
experienced a rapid biochemical recurrence and died from 
his disease within 4 years of the procedure.

With a median follow-up period of 68 months (range: 
2-122), 9 (43%) patients experienced a biochemical recur-
rence. Most patients who failed did so in the first 2 years 
after surgery, consistent with the development of metastatic 
disease (Fig. 1). After this initial period, the rates of bio-
chemical recurrence were low. With a median follow-up 
of 81 months (range: 1.2-177), 3 patients died, giving an 
overall survival rate of 86% (Fig. 2). All patients who died 
did so from progressive prostate cancer.

Morbidity experienced by the study group was tallied 
(Table 3). Data concerning urinary continence were avail-

able for 13 patients, with 10 (77%) being dry or requiring 
1 or fewer pads per day. Data concerning bladder neck 
contractures were available for 15 patients, with 6 (40%) 
developing significant stenosis requiring intervention (com-
plications were classified according to the Clavien system10). 
In addition, there was 1 case of occult rectal injury at the 
time of surgery that presented in the early postoperative 
period with a recto-urethral fistula, as well 1 case of bac-
terial osteitis pubis that required treatment with a prolonged 
course of antibiotics.

Discussion 

The management of patients with recurrent prostate cancer 
after definitive primary radiotherapy is extremely challeng-

Table 2. Pathological characteristics post-
prostatectomy

N=21
pT T2 15 (71%) T3 6 (29%)

GS 6 4 (19%)

7 10 (48%)

8-10 4 (19%)

Treatment effect 3 (14%)

EPE No 15 (71%)

Yes 6 (29%)

SVI No 18 (86%)

Yes 3 (14%)

Positive margin No 17 (81%)

Yes 4 (19%)

PLND No 13 (62%)

Yes 8 (38%)

Positive LN No 7 (88%)

Yes 1 (12%)
GS: Gleason score; EPE: extraprostatic extension SVI: seminal vesicle 
involvement; PLND: pelvic lymph node dissection; LN: lymph node.
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Fig. 1. Biochemical recurrence post salvage prostatectomy.

0 50 100 150 200
0

20

40

60

80

100

O
ve

ra
ll 

S
u

rv
iv

al

Follow-up (months)

Fig. 2. Overall survival post-prostatectomy.
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ing. Although reports of salvage prostatectomy outside of 
large American institutions are infrequent, with a median 
follow-up of over 5 years, we have shown that locally we 
can achieve oncological outcomes that compare favourably 
with acceptable morbidity. Even though salvage prostatec-
tomies are rarely performed at our institution, the surgeons 
involved perform a high volume of standard prostatectomies 
each year (150-200 cases per year), with a particular interest 
in the management of high-risk and/or locally advanced can-
cers, which probably contributes significantly to observed 
outcomes. 

The key to successful salvage treatment is early identifi-
cation of treatment failure when the disease is more likely 
to be confined to the prostate gland. Given that in post-RT, 
failure is primarily based on follow-up serum PSA levels, 
this can be extremely difficult to do. In primary surgery, 
where serum PSA should become undetectable with com-
plete removal of the gland, the appearance of a detectable 
PSA significantly predicts the development of metastases and 
death. In contrast with primary radiotherapy, the prostate 
gland remains in situ. There, PSA continues to be produced 
by benign elements and so remains in the detectable range 
in most patients.11 Not only are these levels subject to normal 
fluctuations, they are susceptible to the same disorders that 
affect the normal aging prostate and cause PSA elevations 
in the absence of recurrence. Interpretation of follow-up 
PSA is further complicated by the well-recognized “PSA-
bounce” phenomenon that occurs in up to 20% of patients.12

This intrinsic variability in PSA has complicated an early 
definition of biochemical failure post-radiotherapy when the 
institution of salvage therapy may be at its most effective. 
For most of the study period, the older ASTRO definition of 
3 successive rises in serum PSA above nadir defined bio-
chemical recurrence, with the date of recurrence backdated 
to the midpoint between the nadir and first measurements. In 
most cases, this definition has been abandoned due to its lack 
of sensitivity and specificity, and replaced by the Phoenix 
definition of “nadir + 2,” which has been shown to predict 

the development of metastases and death.12 One criticism of 
the Phoenix definition is that given it is a strong predictor of 
cancer-specific mortality, its use clinically to define the need 
for salvage therapy would mean that by the time treatment 
failure is declared, the patient is already at significant risk 
of occult spread and ultimate failure of salvage treatment. 
In this regard, of the 12 patients in our cohort with paired 
preoperative and nadir PSA data, 10 (83%) met the Phoenix 
definition, with a median PSA rise of 3.1 ng/L (range: 2.4-5). 
Certainly, most patients who experienced biochemical failure 
post-salvage prostatectomy did so within the first 18 to 24 
months of surgery, a pattern consistent with the presence of 
occult metastatic disease at the time of operation.

Even if a PSA-based definition of failure was abandoned, 
it is difficult to envisage a reliable and acceptable alterna-
tive. The very nature by which radiation treatment exerts its 
anti-cancer effect on cancer cells, through the progressive 
accumulation of DNA damage until eventual cellular col-
lapse, means that there will invariably be a window of time 
whereby the detection of viable cancer post-treatment does 
not necessarily predict treatment failure. This is highlighted 
by the observation up to 30% of positive biopsies at 12 
months post-treatment will convert to negative status by 24 
to 30 months.13 One alternative would be the routine biopsy 
of all patients at 2 years post-radiation, as the presence of 
viable tumour in the absence of treatment effect has been 
shown to be a strong predictor of subsequent biochemical 
recurrence in a number of studies.14,15 However, the histo-
logical changes of radiation treatment effect can be difficult 
to differentiate from residual viable tumour, and transrectal 
biopsy carries its own risk of significant morbidity, so routine 
re-biopsy in all patients is hard to justify.16,17 An alternative is 
to use some form of PSA metric, such as absolute PSA level at 
nadir, time to PSA recurrence or PSA doubling time, to risk-
stratify those most likely to fail; the utility of this approach 
has yet to be determined. Perhaps a more elegant solution 
will emerge from the ongoing investigations of functional 
imaging to allow a non-invasive method to identify and 
localize residual viable cancer.18 

Even when the PSA begins to rise 12 to 18 months 
after radiotherapy and recurrent disease is suspected, it is 
extremely difficult to differentiate local from systemic recur-
rence, and most patients who recur following salvage pros-
tatectomy do so from occult metastatic disease rather than 
local treatment failure.

Given that serum PSA levels are usually <10 ng/mL at the 
time of consideration for salvage treatment, the sensitivity 
of bone scan and CT to detect metastatic disease is low.19

Perhaps the best predictor of systemic failure is the pre-
treatment risk stratification, with D’Amico high-risk patients 
less likely to experience local recurrence only.13 Although 
our cohort was too small to perform a meaningful analysis of 
predictors of recurrence post-salvage prostatectomy, larger 

Table 3. Postoperative morbidity 

n 13

Incontinence No 7 (54%)

Yes 6 (46%)

1 pad 3

2-3 pads 2

>3 pads 1

Severity
n 15 IIIa IIIb

Bladder neck contracture No 9 (60%)

Yes 6 (40%) 2 (13%) 4 (27%)

Recto-urethral fistula 1 1

Osteitis pubis 1 1
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studies have identified preoperative PSA levels and biopsy 
Gleason score as significant predictors of salvage failure.8

It is interesting to note that despite the frequency with 
which radiation treatment is used and treatment failures 
occur, very few salvage prostatectomies are actually per-
formed. Extrapolating from the published data of the nearby 
BCCA, during the course of this study, about 4500 men 
would have been treated primarily with some form of radio-
therapy, and up to 1500 recurrences documented. Of this 
number, only 22 (0.01%) were selected for salvage pros-
tatectomy, despite well-established significant long-term 
oncological outcomes in both our own and other published 
series.3-5 As the number of patients referred for considera-
tion of salvage prostatectomy is unknown, it is difficult to 
determine if this represents failure of referral or unsuitability 
for salvage. Certainly, many of the men undergoing primary 
radiotherapy may have been unsuitable for radical surgery 
from the start, either due to patient age, comorbidity or a 
desire to avoid an operation, and so salvage surgery may not 
have been considered. Similarly, a significant number may 
have been deemed at high risk of systemic failure, either 
due to their pre-treatment tumour characteristics, rapid time 
to biochemical recurrence and/or rapid rise in PSA, or the 
absence of viable tumour on their prostate biopsy. However, 
the cohort of men who may have benefited from salvage 
prostatectomy is undoubtedly much larger than that which 
actually underwent the procedure, which points to a certain 
perceived bias against the procedure. Much of this has to do 
with the associated procedural morbidity, which as in our 
series is significantly higher than that reported for standard 
prostatectomy. That said, in our hands, over half of men were 
completely dry with a good urinary flow postoperatively, 
with most men with ongoing urinary dysfunction having mild 
symptoms only.

There are a number of significant limitations to this study. 
Firstly the numbers in the study are low, reflecting the rarity 
with which the procedure is performed, and this precludes 
the drawing of definitive conclusions. Although all the data 
were collected prospectively, they were analyzed retrospect-
ively, with all the limitations this engenders. In particular, 
functional outcomes are those reported by the patient to the 
treating physician at the time of clinical review. Although 
in recent years we have moved to formal patient-reported 
outcome questionnaires for follow-up, this was not the case 
earlier in the series, and so functional status as recorded 
by the physician at the time of clinical review was used. 
We accept that this may overestimate the true outcomes 
achieved, particularly with respect to continence. Even for 
the continence data, we were only able to report on data 
from 13/21 (62%) of this study cohort. Given the long period 
of time over which the study is based, the fact that many of 
the medical records are now expunged, and that a number 
of patients have died, moved interstate or overseas, we are 

reliant on the prospectively recorded data in our database 
to give us insights into functional recovery; although we 
recognize that this is limited. In addition, there were too 
few data recorded in the database and on chart review to 
report meaningfully on erectile function, although for the 
small number of patients for which data is available the 
outcomes are usually poor. We presume that because the 
neurovascular bundles were widely excised in every case, 
all patients had prior radical RT and most were treated with 
ADT, erectile dysfunction was assumed and not a focus of 
the clinical review. We also recognize that the use of neo-
adjuvant hormonal therapy (NHT) prior to prostatectomy 
is not standard therapy. However, at the time that most 
patients were treated, our unit was specifically interested 
in the hypothesis that NHT could reduce positive surgical 
margin rate and the risk of biochemical recurrence post-
prostatectomy, particularly in high-risk patients. In 2001, 
we published the initial report of a randomized phase III 
trial comparing 3 to 8 months of NHT demonstrating that 
8 months of NHT resulted in a significantly lower positive 
surgical margin rate and, therefore, NHT was frequently used 
“off-label” in high-risk patients.20 Prostate cancer specific 
mortality is defined by the listed causes of death on the death 
certificate. We recognize that this may under or overestimate 
prostate cancer specific mortality due to assignment bias. 
While we can confirm that those who died progressed on 
ADT, we are unable to do so for chemotherapy. Two of 
the 3 men who died did so very early in the series, when 
chemotherapy was palliative in nature, and many patients 
died from the disease without receiving it. However, despite 
these limitations we feel this study offers data supporting the 
concept that radical prostatectomy can be safely performed 
at a Canadian centre with acceptable oncological and func-
tional outcomes.

Conclusion 

Salvage prostatectomy can be performed outside large qua-
ternary referral centres with acceptable oncological and 
functional outcomes. Given its well-established rates of can-
cer control, salvage prostatectomy should be considered 
the preferred option in managing local recurrence following 
radiation therapy in carefully selected men.
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