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ABSTRACT

Purpose: To critically evaluate salvage radical prostatectomy (SRP) in the treatment of patients with recurrent prostate
cancer (PCa).

Materials and Methods: From January 2005 to June 2007, we assessed patients with recurrent localized PCa. Recurrence
was suspected when there were three or more successive increases in prostate specific antigen (PSA) after nadir. After the
routine imagery examinations, and once localized PCa was confirmed, patients were offered SRP. Following surgery, we
evaluated bleeding, rectal injury, urinary incontinence or obstruction and impotence. PSA values were measured at 1, 3,
6, months and thereafter twice a year.

Results: Forty-two patients underwent SRP. The average age was 61 years. Following radiotherapy , the mean PSA nadir
was 1.5 ng/mL (0.57-5.5). The mean prostate specific antigen doubling time (PSA-DT) was 14 months (6-20). Prior to
SRP, the mean PSA was 5.7 ng/mL (2.9-18). The pathologic staging was pT2a: 13%; pT2b: 34%; pT2c: 27%; pT3a: 13%;
and pT3b: 13%. Bleeding > 600 mL occurred in 14% of the cases; urethral stenosis in 50%; and urinary incontinence (two
or more pads/day) in 72%. The mean follow-up post-SRP ranged from 6 to 30 months. The PSA level rose in 9, of which
6 had PSA-DT < 10 months.

Conclusions: SRP is a feasible method in the management of localized radioresistant PCa. PSA-DT has shown to be im-
portant for the selection and SRP should not be performed if PSA-DT > 10 months. Due to its increased morbidity, SRP
should be only offered to the patients who are more concerned about survival rather than quality of life.
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INTRODUCTION via androgen ablation or salvage radical prostatectomy
(SRP). The first treatment method is considered pal-
According to estimates for 2008 from the liative and the second is definitive with the intention
Brazilian National Cancer Institute (INCA) 49,530 to cure. Furthermore, when begun early in the course
new cases of prostate cancer (PCa) are expected in of recurrent disease, SRP allows excellent disease
Brazil (1). Of these, more than 1,200 will be seen at control without the need of concomitant hormonal
our hospital. In the last decade, we have employed treatment (2,3).
doses higher than 7,000 Gy in external beam radiation Despite being employed for more than three
therapy (RT) to manage localized neoplasia. When decades, currently SRP is only offered to 25% of
localized recurrence is confirmed during follow-up eligible patients who potentially are most likely to
of these patients, we recommend hormone blockade benefit from such therapy (4-6). The main reasons for
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this low rate of use are the technical challenges during
the procedure and the increased risk of complications,
such as urinary incontinence or obstruction, erectile
dysfunction, and rectal lesions (2,5). The aim of our
study was to critically evaluate the role of radical
prostatectomy in saving patients suffering from con-
firmed recurrence of prostate cancer restricted to the
gland after treatment with conventional RT.

MATERIALS AND METHODS

In our medical service, between January 2005
and June 2007, we carried out a prospective study in
which we evaluated patients in whom recurrent PCa
was proven following external RT with more than
7,000 cGy as early management with intention to cure
for a localized cancer in clinical Stages I and I1. Recur-
rence was suspected when there were three or more
successive marker rises after PSA nadir, a criterion of
the American Society for Therapeutic Radiology and
Oncology (ASTRO). In these men, recurrence was
ruled out by employing digital rectal exam to verify
prostate status; pelvic magnetic resonance to study
prostate and regional nodes; abdominal ultrasound
to assess abdominal metastases; bone scintigraphy to
rule out bone involvement; and thoracic radiography
to rule out mediastinal or pulmonary disease. In the
absence of dissemination, we performed a transrectal
ultrasound-guided prostate rebiopsy (TRUS) to con-
firm prostate cancer. In this study, we only included
patients with localized cancer, independently of PSA
value. We excluded all men with negative rebiopsy
and locally advanced or metastatic disease. Once
recurrent localized tumor had been confirmed, all
patients were proposed SRP. The procedure was
fully explained and those who accepted the surgery
were asked to sign the written informed consent for
radical prostatectomy, which was adapted to be suit-
able for SRP. Following prostatectomy, the patients
were evaluated for major complications inherent to
the method: transoperative bleeding measured by
aspirated blood; rectal lesions; urinary incontinence
measured by numbers of pads used per day, consider-
ing incontinent patient that required 2 or more pads
daily; urinary flow obstruction and erectile dysfunc-
tion. In the subsequent follow-up in order to control
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for neoplasia, we measured PSA after 1,3, and 6
months, and thereafter twice a year. Additionally, we
calculated the PSA doubling time (PSA-DT) before
SRP and correlated it with postoperative outcomes.
We preferred do not perform survival studies since
the median follow-up time is very short.

RESULTS

A total of 42 patients underwent SRP. The RT
dose in 38 of these patients was 7,020 cGy, and 7,200
cQGy in the remaining 4. The mean age was 61 years
old (5§9-69). The mean PSA was 9.2 ng/mL (4.5-39.0).
Mean post-RT PSA nadir was 1.5 (0.57-5.5). Mean
time to achieve nadir was 12 months (5-24). Mean
PSA-DT time was 14 months (6-20). Mean pre-SRP
PSA was 5.7 ng/mL (2.9-18) (Table-1). Pre-RT clini-
cal staging (TNM) was as follows: Tlc: 27%; T2a:
27%; T2b: 37%; and T2c: 9%. Post-surgery patho-
logical staging (pTNM) was as follows: pT2a: 13%;
pT2b: 34%; pT2c: 27%; pT3a: 13%; and pT3b: 13%
(Table-2). Pre-RT biopsy Gleason histological grading
was 5 (3+2): 40%; 6 (3+3): 33%; 7 (4+3): 20%; and
8 (4+4): 7%. Post-SRP Gleason score was 5 (3+2):
20%; 6 (3+3): 20%; 7 (4+3): 46%; and 8 (4+4): 14%.
SRP mean time was 80 minutes (50-160). Dissection
of the seminal vesicles was our most difficult step.
Table-3 lists the main complications. Median blood
loss was 300 mL and bleeding greater than 600 mL
occurred in 14% of the cases. Urinary flow obstruction
by urethral stenosis or bladder neck sclerosis occurred
in 21 patients (50%). These patients were submitted
to internal urethrotomy and 5 (12%) of them had pro-

Table 1 — PSA characteristics in 42 patients submitted to
salvage radical prostatectomy (SRP).

PSA Characteristics Values (range)
Pre-RT PSA (ng/mL) 9.2 (4.5-39.0)
PSA nadir (ng/mL) 1.5(0.57-5.5)
Time to PSA nadir (months) 12 (5-24)
PSA - DT (months) 14 (6 - 20)
Pre SRP PSA (ng/mL) 5.7(2.9-18)
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Table 2 — Pre-RT and post SRP staging (TNM - 2002) in
42 patients who underwent salvage radical prostatectomy
(SRP).

Stage %
Pre-RT (clinical)
Tle 27
T2a 27
T2b 37
T2c 9
Post SRP (pathological)
T2a 13
T2b 34
T2c 27
T3a 13
T3b 13

longed obstruction signs requiring further endoscopic
surgery. A third additional urethrotomy was performed
in 2 patients. At the end of the study, all 21 patients
were stenosis free. In 72% of the cases, incontinent
patients required two or more pads daily. Erectile
dysfunction occurred in 74% of the cases. Two rec-
tovesical fistulas developed. One was a high fistula
in the supratrigonal area, which occurred 32 days
after surgery. The cause was probably inflammatory
through adherence of the sigmoid colon to the bladder
apex. This patient was subsequently treated using seg-
mental colectomy, colostomy, repair of vesical lesion
and late reconstruction of intestinal transit. The other

Table 3 — Main complications in 42 patients submitted to
salvage radical prostatectomy (SRP).

Complications Values

Blood loss (mL aspirated) 300 (50 - 1200)

Urinary flow obstruction

1 urethrotomy 50%

2 urethrotomies 12%

3 urethrotomies 7%
Incontinence (> 2 pads/day) 72%
Erectile dysfunction 74%
Rectovesical fistulas 4.8%

patient had a low fistula in the vesicourethral anasto-
mosis region and the cause was probably ischemic. A
successful late approach with simple suture through
the anus was performed. Median postoperative fol-
low-up time was 18 months (range 1 to 36 months).
In the subsequent assessments, 9 patients (24%) had
rising PSA. Of these, six had PSA-DT < 10 months.
In the remaining patients, the levels remained under
0.2 ng/mL.

COMMENTS

In 2006, nearly half of the new patients with
localized PCa in the United States elected RT as
primary treatment (6). This choice hinges mainly on
the concern of these men with quality of life, which
in principle should be better than that of those who
undergo radical surgery (7).

Factors influencing the success of RT can be
patient treatment specific (8). Patient-specific factors
can be stratified into 3 risk groups for relapse: the low
risk group (<T2a, Gleason score < 6 and PSA < 10);
the intermediary group (T2b, Gleason score of 7 and
PSA < 20); and the high risk group (T3-4, Gleason
score > 8 and PSA > 20). The parameters related to
treatment included the modality of RT used (namely
conventional, three-dimensional or intensity modu-
lated conformal), the escalation and the maximum
permissible dose. These are independent predictive
factor of success with a failure rate varying between
25% and 32% (9). Another important point in the RT
outcomes is the fact that 93% of the failures occur at
the apex, an area that can pose a greater management
failure risk and is difficult to treat due to its location
(6). Following therapy, patients are periodically
monitored for at least 15 years, an interval considered
today as a curative criterion. In this period, due to
the apoptosis of prostatic cells induced by treatment,
reduced PSA levels are observed until the nadir, or
minimum, level is reached. Thereafter, if there are
successive increases in the marker level, recurrent
neoplasia is suspected, which can be local or distant.
If recurrence is confirmed by post-RT follow-up, it
can have a profound impact on the patient’s quality
of life and the news can even be worse than the initial
information that the patient has cancer (2,8).
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Currently there is no definitive predictor crite-
rion of local recurrence after RT. There are more than
100 different types described, with prostate cancer
biopsy standing out, which is mandatory after 18 to 24
months after the treatment. Other criteria are nadir; the
time to achieve nadir; PSA doubling time (PSA-DT);
the ASTRO criterion (three or more successive rises
in PSA) and PSA nadir + 2 (“Houston” +2) (8).

The value of a positive biopsy after RT is con-
troversial, with a false positive rate of 60% and a false
negative rate of 20% (10). The “traditional” ideal PSA
nadir value is < 0.5 ng/mL. In clinical practice, when
there is a local recurrence, the average PSA nadir is
1.1 ng/mL, and if there is a systemic recurrence, the
PSA nadir is 2.2 ng/mL. On the other hand, 80% of
the patients who have survived 10 years after radia-
tion therapy have PSA values up to 1.0 ng/mL (10,11).
Thus, this would discredit the nadir of 0.5 ng/mL as
a cutoff point. The average PSA nadir of our patients
after radiation therapy was 1.5 ng/mL.

The time to reach the nadir is important
to understand the course of PCa after RT. Patients
who achieve long-term disease control take longer
to reach PSA nadir, an average of 24 months, while
those who experience local recurrence had an average
time to PSA nadir of 17 months and those with distant
metastases attain PSA nadir in roughly 12 months
(10,11).

In patients with local recurrence, PSA-DT
is greater than 6 months and in those with systemic
recurrence PSA-DT is less than 3 months (12). More-
over, if PSA-DT < 10 months, the 7-year survival
after radiation therapy is only 52% (13,14). The mean
PSA-DT of our patients was 14 months.

According to ASTRO criterion, biochemical
recurrence alone does not justify the beginning ad-
ditional therapy, because it is not considered a clinical
recurrence (15). It is suspected if there are three or
more successive rises in PSA after the nadir. Despite
its high specificity, there is a lack of sensitivity be-
cause patients with distant recurrence are also being
included. In addition, by using the current ASTRO
criterion, the relapse can be diagnosed late, up to five
years after radiation therapy, which can minimize the
chances of a definitive cure (16).

Patients with confirmed tumor recurrence,
had individualized management consisting of obser-
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vation without early treatment, brachytherapy, SRP,
hormonal blockade, or even therapies considered to
be experimental, such as cryosurgery and radiofre-
quency therapy (6,8). The goal of these experimental
therapies is to cause maximum destruction of prostate
tissue with minimal damage to critical surrounding
structures such as the urethra, urinary sphincter and
rectum. On the other hand, the preservation of these
structures may result in incomplete management,
since some regions of the prostate are closely adjacent
or adherent to these structures (6).

The justification for employing some kind of
treatment is that the time interval from PSA failure
until the discovery of the metastases varies from 3 to 8
years, after which death from cancer generally occurs
within the next 5 years (17). Thus, certain groups of
patients, especially younger ones, would benefit from
early institution of definitive treatment (16). For this
purpose, SRP provides survival rates similar to those
of primary radical prostatectomy (16). Open retropu-
bic SRP has been employed for more that 30 years
with intent to cure after RT failure (3). Because it is
considered more difficult and contains a higher risk
of complications than primary radical prostatectomy,
it is only currently offered to 25% of eligible patients
who potentially are most likely to benefit from such
therapy (6). In contrast, it is a procedure that is being
constantly improved and presently its complication
rate is not as high as it was in the past (18). The “ideal”
candidates for such a procedure are the same as those
for primary radical surgery: those with life expec-
tancy of 10 years or more, no co-morbidities, highly
motivated, i.e., those who accept increased surgical
morbidity, with pre-radiation PSA values 10 ng/mL,
preoperative PSA less than 10 ng/mL, pre-radiation
PSA-DT > 10 months and with both pre-radiation and
preoperative localized clinical stage (2).

The surgery is tactically and technically
similar to primary radical retropubic prostatectomy
(5,16). Also, laparoscopic salvage radical prostatec-
tomy has been reported as a surgical approach (19).
Pelvic lymphadenectomy should be extended because
an extensive lymphatic involvement has been found
in 7% to 11% of the cases (6,8). This surgical step
is considered critical whereas there are adhesions
between the bladder and iliac vessels reported in 27%
of patients. Furthermore, it is difficult to dissect the
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apex of the prostate and the seminal vesicles as a result
of vasculitis, fibrosis and obliterations resulting from
radiation therapy (8).

Contrary to what has been reported in the
literature, where the mean blood loss reported was
900 mL, in our study blood loss superior to 600 mL
occurred in only 14% of the patients. None of them
required blood transfusion. There was a high rate of
stenosis/sclerosis of the vesicourethral anastomosis:
50% in our series versus an average of 18% reported
in the literature. The high obstruction rate can be ex-
plained by the decreased tissue vascularization that
occurs after RT, with consequent healing difficulty
(6). The urinary incontinence rate in our study, de-
fined as two or mores pads required daily was 72%,
which is far above the 45% reported in the literature.
Furthermore, we have not yet evaluate the response
of the incontinent patients to urinary physiotherapy,
to which all patients have been submitted, through
Kegel exercises, biofeedback or electrostimulation.
Nearly, 74% of the patients reported worse erectile
function, but we did not evaluate how many patients
already had erectile dysfunction prior to surgery, or
their rate of improvement after the treatment was
instituted. The intraoperative rectal injury rates were
considered insignificant, since it occurred in only one
case. The rate of rectal injury reported in the literature
was between 0% and 19% (3-5,8).

PSA-DT calculation seemed important to
us, since 6 out of 9 patients with persistent PSA rise
following SRP had PSA-DT < 10 months.

This series could be considered limited in
time, but not as regards the number of cases: in less
than three years we were able to treat 42 patients. This
can be a reflection of our concern to offer optimal
care as well as the certainty that SRP remains one of
the treatment modalities most capable of providing a
definitive cure in these cases (6).

Nevertheless, given the shorter follow-up, we
cannot yet show the relapse-free survival rates. An-
other important point to be taken into consideration is
that we still need to study the prostate cancer patient’s
real concern regarding the quality versus quantity of
life dichotomy.

It was interesting to observe that in the eli-
gible candidates to SRP, after minute considerations
regarding the outcome, both related to the discovery
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of recurrence itself and to the possible consequences
of surgical-associated morbidity, the greatest concern
for each patient was survival, even if they would
experience a worse quality of life.

CONCLUSIONS

We consider that salvage radical prostatec-
tomy should be offered with intention to cure fol-
lowing failure of external beam radiation therapy as
a treatment method of localized prostate neoplasia.
SPR, despite being more technically challenging than
the primary radical surgery, is feasible. PSA-DT cal-
culation has proven to be important in these patients’
selection. As a result of postoperative complications,
surgery should only be offered to those considered to
be “ideal” candidates who are self motivated
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