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Abstract

Introduction and objectives: Our goal was to evaluate the perioperative, functional and intermediate term oncological outcomes of robot
assisted radical prostatectomy (RARP) in patients �70 years.
Materials and methods: The study population (N ¼ 3241) consisted of consecutive patients who underwent RARP for localized prostate
cancer by a single surgeon (VP) from January 2008 through February 2012. A query of our Institutional Review Board approved registry
identified 400 men �70 years of age, with good functional status (Charlson co-morbidity index <3). These patients were propensity score
matched to younger patients. Perioperative and postoperative functional and oncologic outcomes for the two groups were compared.
Results: Full nerve sparing as well as the ease of nerve sparing were similar in 2 groups. Intra-operative complications were comparable.
Postoperative complication occurrence rates were similar. At mean follow up of 34.1 months and 37.2 months respectively in younger and
older patients, the continence rate was comparable in 2 groups (91.3% and 87.3%).Average time to continence and potency were similar in
2 groups. A greater proportion of younger patients became potent than elderly (52.3% vs 33.5%,p < 0.001).The biochemical recurrence
(BCR) rate was comparable in 2 groups (7.8% vs 8.3%; p ¼ 0.79). The mean time to BCR was also comparable in 2 groups (16 months vs
22.6 months; p ¼ 0.07).
Conclusions: In appropriately selected patients (minimal comorbidities with CCI �2, life expectancy >10 years, localized prostate cancer)
RARP is a reasonable option in patients �70 years and provides comparable perioperative, functional and intermediate term oncologic
outcomes as compared to younger patients.
� 2015 Elsevier Ltd. All rights reserved.
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Introduction

In the United States of America (USA) prostate cancer is
the most common non-cutaneous malignancy affecting men
and the second most common cause of death in men.1

Cancer of the prostate is a disease which mostly affects
men over 65 years old, with over 50% cases in this group,
and 25% in men over 75 years.1,2 The life expectancy of
males in the USA has risen due to advances in medical
care, public health policies and lifestyle modifications.3

Men �70 years can now expect to live for over 13 years
and the population �70 years is projected to increase be-
tween 2010 and 2030. By the year 2030, 19.6% of the total
population will be >70 years.1,3,4 Due to the incidence of
prostate cancer within this demographic, a greater disease
burden is expected in the future.1
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To the present there are no guidelines regarding the man-
agement of cancer prostate in men above 70 years of age,
despite their propensity to carry disease which is compara-
tively higher risk, being more aggressive in nature with a
higher mortality compared to younger patients.4,5 However,
this elderly population also has potential issues of poor
functional status, co-morbidities which lead to poor func-
tional outcomes and also affecting recovery from definitive
extirpative treatment for prostate cancer. Moreover, possi-
bility of life expectancy <10 years in this population can
minimise the survival benefits of radical prostatectomy
(RP), due to death from other causes.6 The debate continues
with respect to men �70 years with good functional status,
low co morbidities and localised disease whether to proceed
to potentially curative RP as primary treatment.

Conventionally men aged over 70 with localised prostate
cancer are not offered curative therapy like radical prosta-
tectomy (RP) without considering issues. The current op-
tions available for men over 70 years include radical
prostatectomy, radiotherapy, androgen deprivation therapy
(ADT), watchful waiting and active surveillance.4 Studies
have demonstrated that in elderly cohorts of patients, defin-
itive treatment in the form of radical prostatectomy offers
superior disease specific survival than watchful waiting.7e9

Only taking chronological age into account can result in po-
tential under-treatment in elderly cohort of patients who
could have benefitted from definitive treatment like RP4,10.

Robot-assisted radical prostatectomy (RARP) has become
popular for the treatment of localized prostate cancer due to
enhanced recovery, reduced blood loss, improved favourable
functional and oncological outcomes.11,12With advances in
robotic techniques and the increasing experience using the ro-
botic platform, RARP has shown good functional and onco-
logical outcomes in the elderly population in very few
recently published series.13e15We present the first propensity
score matched study evaluating the perioperative, functional
and intermediate term oncological outcomes of RARP in pa-
tients �70 years. To our knowledge this study brings the
largest cohort group and longest follow up of RARP in this
subset of patients to the literature so far, and seeks to provide
evidence as towhether men�70 years can expect similar out-
comes following RARP compared to men <70 years.

Materials and methods

Study population

From January 2008 through February 2012, there were
3241 consecutive patients who underwent RARP for local-
ized prostate cancer by a single surgeon (VP) at our institu-
tion, a tertiary referral center. All procedures were
performed using the transperitoneal, six-port technique pre-
viously described.12 Patients who received prior radiation,
focal therapy for prostate cancer, androgen deprivation
therapy or classified as salvage were excluded from the
study. A query of our Institutional Review Board approved

registry identified 400 men 70 years of age and over, with
good functional status (Charlson co-morbidity index < 3).
These patients were computer-matched in a 1:1 ratio to
younger patients (<70 years of age) using an optimal
matching algorithm in a multivariate design. The final
two study cohorts were young men; Group A (n ¼ 400)
and elderly men; Group B (n ¼ 400), constituting the pa-
tients for this comparative study.

Data collection and management

Perioperative data were collected retrospectively and
entered into our institutions IRB-approved Integrated Ro-
botic Assisted Urological Surgery Outcomes Database.
Follow-up information was obtained through comprehen-
sive self administered validated questionnaires (EPIC-
Expanded Prostate Cancer Index Composite questionnaire
for continence and SHIM questionnaire for potency) filled
out by patients during the visit and by telephone interviews
and entered into the follow-up component of the database.
Follow-up data were collected at 6 weeks, 3 months, 6
months, 9 months, 12 months, 18 months and 1 year inter-
vals to assess functional and oncologic outcomes. Postoper-
ative complications were classified using the Dindo
modification of the Clavien Grading System Biochemical
recurrence was defined as a prostate specific antigen
(PSA) level � 0.2 ng/ml postoperatively with a confirma-
tory value.

Continence was defined as the use of no pads and no
urine leakage based on responses to these 2 EPIC questions
(In the last 4 weeks, how many have you leaked urine? How
many pads or adult diapers per day did you usually use to
control leakage during the last 4 weeks?).

Potency was defined as ability to achieve and maintain
satisfactory erections firm enough for sexual intercourse
for >50% of times, with or without the use of oral phospho-
diesterase 5 (PDE5) inhibitors (SHIM score �4 on ques-
tions 2,3 and 5 of SHIM questionnaire).Patients having
intercourse dependent on penile injection, vaccum erection
device (VED)or transurethral alprostadil were not consid-
ered potent.All patients were advised penile
rehabilitation-regular PDE5 inhibitors after RARP, at least
3 times a week, until recovery of sexual function. The
VED was advised once a day starting 6 weeks after RARP.

Statistical analysis

Demographic and clinical data are presented as fre-
quency distribution and simple percentages. Values of
continuous variables are expressed as mean � the standard
deviation and median. Univariate analysis of selected peri-
operative discrete variables was accomplished by the chi-
square test with the appropriate degrees of freedom or the
Fisher’s Exact test to assess the equality of proportions.
Two-sample t-tests were used to test for the equality of
means in continuous variables.
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