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Abstract

Background and Purpose: For patients who experience a localized recurrence after definitive radiation therapy
for prostate cancer, salvage prostatectomy provides a chance for cure. We sought to assess whether robot
assistance would decrease the technical challenges and mitigate the considerable morbidity associated with the
procedure.
Patients and Methods: Using institutional data, we identified six patients who underwent robot-assisted
prostatectomy after definitive radiation therapy. For all patients, preoperative and postoperative quality of life
were measured using the Sexual Health Inventory for Men and the Expanded Prostate Cancer Index Composite
(EPIC). Further, intraoperative and postoperative complications were assessed.
Results: Functional status of patients before robot-assisted salvage prostatectomy is compromised. Three of the
six patients had extremely poor sexual function before surgery (EPIC sexual domain <50), and three-quarters
had significant irritative symptoms (mean EPIC urinary irritation score 60.5). Surgery was performed safely with
no intraoperative complications. Postoperative complications developed in three patients, all of whom were
managed conservatively. Of the six patients, four (75%) remain free of disease; however, incontinence and
erectile dysfunction were evident in all, to some degree.
Conclusions: Salvage robot-assisted radical prostatectomy is a safe and effective modality for salvaging patients
with localized prostate cancer after radiation. Morbidity remains high, however, likely secondary to the con-
sequences of radiation.

Introduction

Although radiation can achieve prostate cancer control
in some patients, 10% to 30% of patients have biochem-

ical recurrence and may need further therapy.1,2 Current
systemic therapy, hormonal or chemotherapeutic, provides
palliation but not cure. Thus, for patients with localized dis-
ease recurrence and a relatively long life expectancy, surgical
removal of the prostate offers time-tested curative therapy in
selected patients.3

Despite the success of salvage prostatectomy in cancer
control, few patients opt for this therapy. Complications after
surgery may dissuade some patients from embracing treat-
ment. In early series, salvage surgery frequently resulted in
incontinence and erectile dysfunction.4 Intraoperative com-
plications were also frequent, with 33% of patients experi-
encing a major complication, and up to 10% having a rectal
injury.5 While these operative complications have decreased
in more recent reports, erectile dysfunction and incontinence
continue to be major concerns.6

Recently, robot-assisted prostatectomy has emerged as an
alternative to open radical prostatectomy for these patients.
Case reports and small series have addressed the feasibility
of the robot-assisted approach in patients in whom radiation
therapy had failed.7,8 With greater visualization afforded
through the robotic approach, intraoperative and postop-
erative complications may be minimized. To better under-
stand the safety and effectiveness of robot-assisted salvage
prostatectomy, we reviewed our results with our first six
patients who were treated with this approach using validated
measures of quality of life.

Patients and Methods

We queried our institutional prostate cancer database for
patients who underwent a radical prostatectomy after radia-
tion therapy. Operative, pathologic, and quality-of-life data
are collected in a prospective and updated manner in this
database. Quality-of-life assessments were performed by
the patient using the validated Expanded Prostate Index
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Composite (EPIC)9 and Sexual Health Inventory for Men
(SHIM) instruments.10 Patients completed the self-adminis-
tered questionnaires preoperatively, and at 3 and 9 months
postoperatively.

Patients were considered for salvage prostatectomy if they
had biopsy documented locally recurrent or radiation resis-
tant prostate cancer. Only patients with no evidence of met-
astatic disease on bone scan and CT scan were candidates for
salvage prostatectomy. Five patients underwent standard
extraperitoneal robot-assisted radical prostatectomy as de-
scribed previously,11 and a single patient had an intraperito-
neal approach. This study was completed as part of an
Institutional Review Board-approved study on prostate can-
cer quality of care at the University of Michigan.

Results

The mean preoperative prostate-specific antigen (PSA)
level was 9.3 ng=mL (range 2.9–30 mL). Two patients had
been treated with brachytherapy, and four had received ex-
ternal beam therapy. The original biopsy grade was 6 in three
patients, and 7 in three patients. Three of the six patients had a
postradiation biopsy where there was no significant radiation
artifact. In these patients, the postradiation clinical grades
were 7, 8, and 9.

Surgical technique and outcomes were consistent across the
series. The mean operative time was 356 minutes (range 304–
430 min). No rectal injuries or other intraoperative complica-
tions were experienced. Mean estimated blood loss was
280 mL (range 50–800 mL). No patients received blood
transfusions. Patients stayed a mean of 2 days in the hospital
(range 1–2 d). One patient had a partial nerve-sparing pro-
cedure, and the rest were non–nerve-sparing. Two patients
experienced transient urine leaks after the surgery that re-
solved by postoperative day 2 with conservative manage-
ment. Late complications were experienced by two of the six
patients, with the patients experiencing a bladder neck con-
tracture and posterior urethral distraction, respectively.

Preoperative urinary and sexual function were compro-
mised in all patients. Most patients had some degree of erec-
tile dysfunction, with a mean SHIM of 17.8 (range 11–25). The
EPIC sexual function domain echoed these findings with a
mean score of 70 (range 0–88). Urinary function as measured
by EPIC also revealed significant dysfunction. This dysfunc-
tion mainly related to increased urgency and frequency of
urination (mean irritation score 60.5; range 0–100).

Postoperative urinary and sexual function continued to be
compromised (Fig. 1). At the 3-month follow-up visit, all pa-
tients were incontinent. All patients were using three pads per
day. By 1 year, this had improved to 2.3 pads per day in the
four patients available for evaluation. Two patients under-
went male sling procedures after 1 year of follow-up for their
incontinence with resolution of symptoms. In three patients
with completed SHIM questionnaires at 1 year, all reported
erectile dysfunction (SHIM range 1–20).

The final pathology report revealed organ-confined disease
in five patients and seminal vesicle invasion in one patient.
Margins were negative in all but one patient, who had a focal
positive margin. No patient had lymph node involvement.
Biochemical disease recurrence occurred in two patients in
whom a detectable PSA level was found at the initial 6-week

postoperative check. All other patients remain without evi-
dence of disease recurrence at a mean follow-up of 15 months.

Discussion

Salvage robot-assisted radical prostatectomy appears to be
associated with high rates of urinary and sexual dysfunction,
which suggests that its advantages of visualization may not
translate into better functional outcomes in this population.
The advantages of robotics, however, may minimize the risk
of rectal injury, perhaps the most catastrophic complication of
the surgery. Of note, many of these patients had significant
preexisting urinary and sexual dysfunction, likely related to
previous therapy. In this select population, however, good
cancer control can be achieved with the technique, and func-
tional outcomes improve with time. Further, these patients do
respond well to secondary interventions for urinary inconti-
nence and sexual dysfunction.

Functional outcomes after salvage radical prostatectomy
have been much worse than for primary therapy.4–6 Even the
most contemporary series show incontinence in 61% and
erectile dysfunction in 72% of patients.6 Such poor results
have prompted investigation into use of robot assistance to
improve outcomes.7 Yet, the lack of tactile feedback and the
fibrosis resulting from radiation therapy may make the pro-
cedure as technically demanding as the open procedure. To
date, only one series has been published for salvage prosta-
tectomy with robot assistance.8 Similar to our results, patients
experienced problems with early incontinence and sexual
dysfunction. Through our use of validated patient-reported
outcome instruments, we establish that many of these urinary
and sexual difficulties are direct results of already impaired
preoperative function. Regardless of technique, preexisting
functional deficits will diminish the efficacy of salvage sur-
gical therapy.

With many patients experiencing poor outcomes after sal-
vage prostatectomy, salvage cryotherapy has drawn in-
creased attention. Using cryotherapy, fewer than 5% of
patients experience urinary incontinence12–14; however, rectal

FIG. 1. Preoperative and 3-month postoperative urinary
and sexual function. Most patients had compromised urinary
and sexual function before their robot-assisted salvage pros-
tatectomy. The preoperative urinary symptoms were irrita-
tive. Patients also had compromised sexual function, with
only three patients having sexual domain scores greater than
50. Patient 6 had very poor preoperative and postoperative
functioning, and full domain scores could not be calculated.
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fistulas (in approximately 1%) and sexual dysfunction con-
tinued to occur.12–14 A larger concern with cryotherapy is that
between 14% and 33% of patients will have a positive biopsy
from the prostate after salvage therapy.12,15 One proposed
reason for the low efficacy of the therapy is that prostate
cancer is often found close to the urethra.16 Thus, efforts to
spare the urethra through urethral warmers in cryotherapy
may impair cancer control. Salvage radical prostatectomy
avoids these potential limitations but increases the risk of
urinary incontinence compared with salvage cryotherapy.

Current treatment of patients with local therapy after de-
finitive prostate radiation therapy is suboptimal. Trade-offs
between quality of life and effectiveness of therapy must be
made. Further, even when carefully selected, many men who
undergo salvage therapy ultimately manifest persistent dis-
ease. We found that there was biochemical recurrence after
surgery in one-third of our patients. These results mirror those
of both robot-assisted (30%)8 and open series (46%).17 Current
staging modalities do not allow good stratification of patients
into those who would respond to salvage therapy and those
who would not. To improve the outcomes of salvage therapy,
more rapid assessment of radiation failure and continued
refinement in surgical technique are needed.

Conclusions

Salvage robot-assisted radical prostatectomy represents an
effective modality for the treatment of patients with localized
prostate cancer after definitive radiation therapy. Complica-
tion rates with the procedure are low; however, both urinary
and sexual dysfunction occur commonly. Many patients have
preexisting urinary and sexual dysfunction as a result of ra-
diation therapy, and this dysfunction adversely affects the
postsalvage therapy quality of life. Continued refinement of
both patient selection and surgical technique is necessary to
improve the functional and oncologic outcomes of salvage
therapy.
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Abbreviations Used

CT¼ computed tomography
EPIC¼Expanded Prostate Index Composite
PSA¼prostate-specific antigen

SHIM¼ Sexual Health Inventory for Men
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