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Outcomes of salvage radical prostatectomy
following more than one failed local therapy

Arjun Sivaraman, Peter Scardino, James Eastham
Urology Service, Department of Surgery, Memorial Sloan Kettering Cancer Center, New York, NY, USA

Purpose: To describe the salvage radical prostatectomy (sRP) experience in patients presenting with recurrent, clinically localized
prostate cancer after multiple failed local treatments.

Materials and Methods: Among the 251 sRP performed during 2000-2016, 11 patients had failed multiple local therapies. We
describe baseline clinical characteristics at primary cancer diagnosis and prior to sRP, surgical information, complications and onco-
logical outcomes.

Results: The meanzstandard deviation age at sRP was 65+5 years and the median (interquartile range) serum prostate-specific
antigen (PSA) level was 2 (1.3) ng/mL. The most common first and subsequent treatments were radiotherapy and cryotherapy, re-
spectively, with median time of 24 months from the last local treatment. The median operative time was 180 minutes and median
estimated blood loss was 750 mL. Five (45.5%) patients underwent additional procedures during sRP for pre-operative morbidity
from prior treatments (rectourethral fistula, urethral stricture, incontinence). Post-operative complications requiring invasive in-
tervention occurred in 7 (63.6%) patients. Over a median follow-up of 29 (12-96) months, 10 of the 11 men (90.9%) achieved an
undetectable PSA in after sRP. Three of these men with an initially undetectable PSA level experienced biochemical recurrence; the
remaining 7 are without evidence of disease. Overall, no local recurrence or systemic metastasis was identified at last follow-up.
Conclusions: sRP is technically feasible and offers durable cancer control in patients with recurrent prostate cancer despite having
undergone multiple prior attempts at cure. These patients experience higher rates of post-operative complications and such pa-
tients must be appropriately counseled regarding the potential risks and benefits.
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as high as 60% [2,3]. Approximately 20% to 30% of men
with biochemical recurrence (BCR) after RT are likely

INTRODUCTION

About one third of men with newly diagnosed prostate  to harbor residual cancer within their prostate and may

cancer (PCa) chose radiation therapy (RT) as a primary  potentially benefit from salvage treatments with curative

treatment option [1]. Failure after RT is not uncommon
and based on the type and dose of RT, duration of follow-
up and the definition used, reported failure rates can reach

intent [4,5] However, the Cancer of the Prostate Strategic
Urological Research Endeavor (CaPSURE) database found
94% of men with BCR after RT were treated with androgen

Received: 13 October, 2017 - Accepted: 27 December, 2017
Corresponding Author: Arjun Sivaraman

Urology Service, Department of Surgery, Memorial Sloan Kettering Cancer Center, 1275 York Avenue, New York, NY 10065, USA

TEL: +1-2126392000, FAX: +1-6469122801, E-mail: sivarama@mskcc.org
ORCID: http://orcid.org/0000-0001-8331-3755

(©) The Korean Urological Association

152

www.icurology.org


http://kju.co.kr
http://crossmark.crossref.org/dialog/?doi=10.4111/icu.2018.59.3.152&domain=pdf&date_stamp=2018-04-30

ICUROLOGY

deprivation therapy (ADT) alone which is not curative and
associated with significant systemic morbidities [6]. Less
than 7% patients received salvage curative treatments
such as RT, radical prostatectomy or ablative therapies
[7]. Salvage radical prostatectomy (sRP) appears to offer
durable oncological outcomes but the complication rates and
the associated morbidity remains high [8] Because of the
technical demands of sRP, as well as the morbidity associated
with this procedure, alternative salvage treatments have
been developed. These primarily include salvage whole gland
or partial gland ablation with the most and commonly used
energies for ablation being thermal based—cryotherapy and
high intensity focused ultrasound [9,10]

Failure rate after salvage ablation treatment for radi-
ation-recurrent PCa is as high as 74% depending on both
pre-radiation and pre-salvage ablation clinical features [6]
A small proportion of patients with post salvage therapy
failure have local recurrence only which may be amenable
to second salvage treatment. Higher utilization of non-
surgical (radiation/ablation) initial salvage treatments
for recurrent PCa after primary RT has resulted in
patients presenting with local recurrence after more than
one primary local treatment. SRP can be considered as a
treatment option in this subset of patients after careful
evaluation of local extent of disease and to confirm no
evidence of metastasis. These patients present with a high
level of surgical complexity due to obliterated surgical
planes and complications (recto urethral fistula, urethral
stricture disease, incontinence) resulting from the multiple
prior local treatments. We report our surgical experience of
sRP in patients with recurrent PCa following multiple prior
local treatments.

MATERIALS AND METHODS

Between 2000 and 2016, we performed sRP for 251
patients with biopsy proven clinically localized recurrent
PCa. Following an exempt from approval of Institutional
IRB (approval number: 16-1159), we queried the institutional
prospectively maintained PCa database to identify 11
patients who received more than one local therapy
prior to sRP (Table 1). Ten patients received 2 prior local
treatments and 1 patient had 3 treatments prior to sRP.
The meantstandard deviation (SD) age at primary cancer
diagnosis was 57+6 years and the median (interquartile
range, IQR) prostate specific antigen was 5.3 (1.6) ng/mL. The
initial Gleason score was 6 (3+3; Gleason grade group 1) in
6 patients and 7 (3+4; Gleason grade group 2) in 5 patients.
The primary diagnosis and treatment was offered between
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1992 and 2006 and all the first treatments were radiation-
based including external beam radiotherapy, brachytherapy
or a combination of both. The second treatment was offered
within a median time period of 48 (12-180) months from the
first treatment. The most common salvage local treatment
offered after failed radiation was whole gland cryoablation
noted in 9 patients.

Prior to sRP, all the patients underwent transrectal
ultrasound guided prostate biopsies confirming persistent
prostate cancer; all biopsies were reviewed by our pathologist.
Magnetic resonance imaging (MRI) of the prostate was
performed 1in all patients to evaluate the loco-regional extent
of disease. None of the patients had radiographic evidence
of metastasis prior to sRP. All patents underwent sRP with
extended bilateral pelvic lymph node dissection. Carefully
selected patients also underwent additional surgical
procedures during sRP to treat complications from previous
salvage treatments including urinary incontinence, urethral
stricture, and rectourethral fistula. Operative details (type,
duration, intraoperative complications and blood loss), post-
operative complications and their management were noted.

Following sRP patients underwent periodic evaluations
including prostate-specific antigen (PSA) measurements.
BCR was defined as a PSA >0.1 ng/mL. Radiographic
evaluation (computed tomography, MRI, and positron
emission tomography scans) were performed in patients
with BCR to evaluate for local and/or systemic disease. Last
follow-up information was obtained from the electronic

Table 1. Clinical characteristics prior to salvage radical prostatectomy
(n=11)

Data
57+6
5.3(1.6)

Variable

Age (y)
Prostate-specific antigen (ng/mL)
Gleason score at first cancer diagnosis
343 6 (54.5)
3+4 5 (45.5)
First treatment
EBRT+brachytherapy
Brachytherapy
EBRT alone
Second treatment
Cryoablation
High intensity focused ultrasound 2
Irreversible electroporation 1
Third treatment
Cryoablation 1

Values are presented as meanzstandard deviation, median (interquar-
tile range), number (%), or number only.
EBRT, external beam radiotherapy.
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medical record and telephonic enquiry was made to patients
whose last follow-up was more than 12 months. Details of
local recurrence, systemic metastasis and progression to
castration resistant state were noted. In case of death, the
cause of death was determined by chart review or death
certificate. We reported means, medians, and interquartile
ranges for continuous variables. Frequencies and proportions
were reported for categorical variables.

RESULTS

1. Pre-sRP characteristics

The mean+SD age at sRP was 65+5 years and the
median (IQR) PSA was 2 (1.3) ng/mL (Table 2). The median
time of the sRP from the last local treatment was 24
(12-72) months. Prior to sRP, Gleason score >7 was noted
in 10 (909%) patients and presRP imaging identified extra-
prostatic extension (EPE) and seminal vesicle invasion (SVI)
in 455% and 27.3%, respectively. Six (545%) patients received
hormonal treatment prior to sRP.

Other clinical problems noted prior to sSRP were—one
patient had rectourethral fistula and 2 patients had urethral

Table 2. Clinical characteristics at salvage radical prostatectomy (n=11)

Variable Data

Age (y) 655
Prostate-specific antigen (ng/mL) 2(1.3)
Biopsy findings

Median number of total biopsy cores 15

Median number of positive cores 6

Mean % positive cores 44.7
Gleason score

Not gradable 1

3+4 3

443 1

444 2

445 4
MRI findings

Patients with EPE 5(45.5)

Patients with SVI 3(27.3)

Patients with prior hormonal treatment 6 (54.5)
Clinical problems prior to RP

Stress urinary incontinence 5(45.5)

Erectile dysfunction 11 (100.0)

Urethral stricture 2(18.2)

Rectourethral fistula 1(9.7)

Values are presented as meanzstandard deviation, median (interquar-
tile range), number only, or number (%).

MRI, magnetic resonance imaging; EPE, extra-prostatic extension; SVI,
seminal vesicle invasion; RP, radical prostatectomy.
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stricture as complication of the prior salvage cryoablation.
Five patients reported stress urinary incontinence with 2 of
these men having severe incontinence. All the patients had
erectile dysfunction prior to sRP.

2. Operative details

sRP with extended bilateral pelvic lymphadenectomy
was performed as an open procedure in 9 patients and robot
assisted procedure in 2 patients. The median operative time
was 180 minutes and the estimated blood loss (EBL) was
750 mL. Blood transfusion was required in one patient.
In addition to sRP, surgical correction of the pre-existing
clinical problems was performed in five men. Two patients
with severe urinary incontinence were treated with
artificial urinary sphincter and sling procedure, respectively.
Two patients with urethral stricture underwent dilatation
of the narrowed segment. Bilateral ureteric stenting and
repair of the fistulous tract was done in one patient with
rectourethral fistula from previous salvage cryoablation.
The median (range) hospital stay following sRP was 2 (1-30)
days.

The final histopathology of the sRP specimen revealed
Gleason >7 cancer in 7 (63.6%) patients, cancer was not
gradable due to therapy related changes in the remaining 4
(36.4%) patients. The pathological stage was >pT2 in 8 (72.7%)
patients. The rates of positive surgical margin, EPE and SVI
were 55%, 556%, and 36% respectively. Lymph nodes were
positive for cancer in 3 (27.3%) patients.

3. Complications and management

One patient had rectal injury during sRP that was
managed with primary closure of the rectum and a
diverting colostomy. However, he developed a rectourethral
fistula in the post-operative period that was successfully
managed with fistulectomy, closure of the rectal defect,
perineal urethroplasty, and an interposition muscular graft.
Anastomotic urine leak was noted in 4 patients—two of
these patients were managed with prolonged catheterization
and the remaining two required prolonged catheterization
plus bilateral percutaneous nephrostomies for temporary
urinary diversion; in all 4 the anastomotic leak healed at a
median of 6 (4-12) weeks after sRP. Anastomotic stricture
(bladder neck contracture) was noted in 4 patients out of
whom one was following a prior anastomotic leak. These
men required multiple endoscopic incisions of the bladder
neck. None of these 4 men recovered continence. Two of
these men had mild-moderate incontinence managed with
pads. One patient with intractable anastomotic stricture
and urinary incontinence underwent continent cutaneous
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urinary diversion and augmentation cystoplasty and
the other failed management with an artificial urinary
sphincter and later required cystectomy and ileal conduit
diversion for pubovesical fistula and intractable incontinence
[9] In the remaining 7 men without anastomotic stricture,
2 patients achieved complete continence and were pad free.
Three had stress urinary incontinence managed with pads,
and two were completely incontinent.

4. Oncological outcomes

The median follow-up after sRP was 29 (12-96) months.
Post operative undetectable PSA (<005 ng/mL) was achieved
in 10 (909%) patients and subsequently BCR (PSA >01 ng/
mL) was noted in 3 (27.3%) patients. One patient with BCR
died from non-prostate cancer causes. No local recurrence
or metastases were noted in the remaining 10 surviving
patients at last follow-up.

Table 3 briefly summarizes each case detail.

DISCUSSION

Radiotherapy is one of the standard primary treatments
for prostate cancer. In spite of advances in imaging guidance
and conformal techniques, up to 60% of these patients
can have BCR in the 10 year follow-up. While many of
these men will fail systemically, a portion of these men
have local recurrence only and are therefore potentially
eligible for additional local therapy with curative intent.
Without treatment, these patients are likely to develop
symptomatic local progression and systemic metastasis [10]
ADT is the most commonly employed salvage treatment
in radiation recurrent prostate cancer but is not curative.
sRP offers excellent cancer control in men with clinically
localized, radiation recurrent prostate cancer, but surgery
is often not chosen as a salvage treatment considering the
technical challenges of sRP and the morbidity associated
with this operation [11]. As such, when an initial curative
salvage option is considered, repeat radiation and ablation
techniques-including, cryotherapy and high-intensity focused
ultrasound-are being employed more frequently [12,13]

Patients presenting with locally recurrent cancer after
multiple local treatments can be a technical challenge
for performing sRP. The surgical experience presented in
this small cohort of patients reinforces the feasibility of
performing the sRP even following multiple local treatments
but the potential for morbidity is high. Prior to sRP, some
patients have already experienced significant treatment-
related complication including urethral stricture, urinary
incontinence, and rectourethral fistula. Additional surgical

156  www.icurology.org
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procedures can be performed during sRP to address these
pre-existing problems. As mentioned earlier, the surgery
is technically challenging and potential intra- and post-
operative complications must be discussed with the patient
prior to sRP. Although the majority of our experience in
this group of patients were performed as an open procedure
and we were able adapt minimally invasive approach in the
latter part of this series.

A significant complication after sRP is an anastomotic
stricture which typically requires multiple surgical
procedures to manage and invariably results in complete
incontinence. Indeed, of the 4 men with an anastomotic
stricture in our series two ultimately required urinary
diversion to manage this complication. Previous reports have
noted that the risk of anastomotic stricture in significantly
lower after robotic assisted than open radical prostatectomy
in both the primary and salvage setting [14]. The two
patients treated with robotic surgery in our series did not
develop an anastomotic stricture. While this by no means
proves the point the expectation is that robotic-assistance in
this setting will markedly reduce this complication.

Post operative complications were common and additional
procedures and longer hospital stay is the result. The
common complications noted in our series were anastomotic
leak, anastomotic stricture and stress urinary incontinence.
Artificial urinary sphincter, cystectomy with urinary
diversion and perineal urethroplasty were the major surgical
procedures performed after sRP. Nevertheless, all the
patients were off ADT post-operatively, 91% of the patients
achieved undetectable PSA in the post-operative period and
70% continue disease-free at last follow-up. Among the 3
patients having BCR, 2 were started on ADT and 1 patient
is being actively monitored.

Chade et al. [15] performed systematic review outcomes of
sRP and demonstrated 5 years BCR free probability varied
between 47% and 82% and cancer specific survival at 10
years was 83%. Vast majority of patients in this review are
most likely received sRP after initial recurrence after RT
without any additional local therapies. Major complications
(Clavien 3-5) were noted in up to 25% and EBL was 119—
1,000 mL. Continence after sSRP ranged between 21% to 90%
and erectile dysfunction was as high as 90%. At this stage,
it is difficult to accurately define if the surgical complexity
increases proportionally with the number of local treatments
or if sRP following any particularly type of ablation is
better than the other therapy. It is highly plausible that
more local treatment is likely to induce severe peri-prostatic
tissue destruction which will contribute to the surgical
complexity, complications and morbidity.

https://doi.org/10.4111/icu.2018.59.3.152
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The limitations of this study are the small cohort size
and retrospective series without a comparison arm. The
follow-up in the current series is relatively short after
sRP, however considering these patients are very-high risk
populations, failures are more likely to occur soon after local
therapy. The advantage of using robotic platform in this
cohort of complex operations needs to be further explored
[1617] Overall, it is important to reemphasize the complexity
of sRP following multiple local treatments; while cancer
control appears excellent this must be balanced by concerns
of surgical morbidity.

CONCLUSIONS

sRP for recurrent prostate cancer following multiple
local treatments is challenging but provides excellent control
of cancer. Patients often presented with complications from
previous local treatments and additional surgical procedures
can be electively planned along with sRP to correct such
complications. Higher rates of post-operative complications
were observed and may require additional surgical proce-
dures to address the complications.
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