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ABSTRACT
Introduction: Many healthy elderly Indian men seek surgical treatment for localized prostate cancer. Quite often, radical 
surgery is not offered to the patients over 70 years of age due to the perception of increased side-effects and complications. 
We have previously reported our results of robotic radical prostatectomy in a study comprising 150 Indian patients, where 
almost a quarter of patients were elderly. This subgroup analysis was therefore focused on evaluating perioperative and 
continence outcomes in elderly men (≥70 years) with localized prostate cancer.
Materials and Methods: Between April 2010 and August 2013, 153 men had robot-assisted radical prostatectomy performed 
by two surgeons. Of the 150 men analyzed, 39 (26%) were aged ≥70 years. All patients underwent robotic prostatectomy 
using a 4 arm da Vinci surgical system. Pre-operative, intraoperative and post-operative parameters were studied. Check 
cystogram was performed in all patients prior to catheter removal. Complications were categorized using the Clavien-Dindo 
classification system. Continence was defined as use of “no pad” or security liner only. All data were recorded prospectively 
and analyzed using SPSS version 20.
Results: There were no significant intraoperative or perioperative complications in this group. Median blood loss during 
surgery was 150 mL. None of the patient required blood transfusion. There were two minor complications (5.1%) within 
the first 30 days of surgery: Minimal anastomotic site leak (one patient) requiring replacement and prolongation of 
Foley’s drainage by 1 week and ileus (one patient). No patient had any cardiopulmonary or vascular complications in the 
post-operative period. The median duration of hospital stay was 3 days. The median duration of catheterization was 7 days. 
No patient had problem of bladder neck stenosis in the follow-up period. At 1 month, 3 months, 6 months and 1 year of 
follow-up, 66.7% (n = 26), 74.3% (n = 29), 87.9% (n = 34) and 94.8% (n = 37), respectively, were continent. 
Conclusions: Robotic surgery is safe and feasible in a select group of elderly patients. It has acceptable and minimal 
perioperative complications along with good continence outcome.
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INTRODUCTION

Robot-assisted radical prostatectomy (RARP) as a 
means of treating clinically localized prostate cancer has 

been widely accepted.[1,2] RARP is recommended and usually 
offered to patients with more than 10 years of life-expectancy. 
The upper age limit for radical prostatectomy (RP) is not 
clearly defined; however, many surgeons shy away from 
offering radical surgery to patients older than 70 years.[3] 
As the population continues to age, limits that hitherto 
have guided decision making for managing prostate cancer 
are continuously being questioned.[4] It is expected that the 
elderly population will continue to increase considering 
changes in lifestyle and advancement in medicine. Thus, 
more elderly patients with longer life-expectancy and 
otherwise enjoying good health will be presenting with 
localized prostate cancer.[5,6] The situation in India is no 
different. More and more healthy Indian elderly men are 
seeking surgical treatment over hormonal or radiation 
therapy for prostate cancer disease. It seems many surgeons 
do not offer RP to patients over 70 years of age due to the 
perception of increased side-effects and complications in the 
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elderly. We have previously reported our results of robotic 
radical prostatectomy in a study comprising 150 Indian 
patients, where almost a quarter of patients were elderly.[7] 
This subgroup analysis of the study was therefore focused 
on evaluating the perioperative and continence outcomes in 
elderly men (≥70 years) with localized prostate cancer who 
were found suitable for RARP and who chose to undergo 
surgery over radiotherapy or hormonal therapy.

MATERIALS AND METHODS

From April 2010 to August 2013, 153 patients underwent 
RARP by two surgeons at our institution. Three patients were 
excluded from the analysis due to poor follow-up information. 
Study details and continence outcomes of the complete cohort 
has been published earlier.[7] This study is the subgroup 
analysis of thirty-nine elderly patients (26%) (defined as 
being ≥70 years of age). Clinical staging included serum 
prostate-specific antigen (PSA), digital rectal examination, 
bone scan and magnetic resonance imaging of the abdomen 
and pelvis in most cases. Comorbidity was assessed using the 
age-adjusted Charlson Comorbidity Index scoring system. 
Risk categorization was performed using the D’ Amico 
Risk Criterion. All the patients underwent transperitoneal 
prostatectomy using a four-arm daVinci Si system (Intuitive 
Surgical, Sunnyvale, CA, USA). Extended template lymph 
node dissection was performed in high-risk cases while 
“Standard template” node dissection was performed in the 
remainder of the patients. Perioperative factors analyzed 
included total operating room time, estimated blood loss, 
blood transfusion rate and length of hospital stay and duration 
of catheterization. Complications were categorized using the 
Clavien-Dindo classification system.

Histopathologic evaluation
All surgical specimens were weighed and external surfaces 
were inked before processing. The apex and bladder neck 
cones were amputated and sectioned in the saggital plane. 
The remaining specimen was sectioned transversely at 4-mm 
intervals. Pathologic factors analyzed included prostate weight, 
histology, pathologic stage, Gleason grade and margin status. 
Positive surgical margins (PSMs) were defined as the presence 
of tumor on the inked surface of the specimen. Histopathologic 
staging was performed according to the 2002 TNM system.

Perioperative care
All patients were evaluated by the physician and cardiologists 
for assessment and pre-operative optimization. All patients 
were started on incentive spirometry at least 1 day prior to 
surgery. Two 5 mg tablets of Bisacodyl were given on the 
evening before surgery and phosphate enema was given 
on the morning of surgery. Venous compression pumps 
were used during the surgery. No deep vein thrombosis 
prophylaxis was given as a routine. Patients were mobilized 
on the evening of surgery and started on oral liquids. Drain 
removal was performed after the patient was mobilized well 

and the output was serous and <100 mL/24 h. Patients were 
discharged on catheter once they had a bowel movement 
and started taking a soft diet.

Catheter removal and follow‑up
Catheter removal is performed on an outpatient basis after 
a check cystogram (to look for anastomotic leak). This is 
done on post-operative Day 7 in most of the patients. In 
case of any significant anastomotic leak on check cystogram, 
catheter replacement is performed for another week.

Post-operative follow-up comprised a clinical examination 
and PSA levels at 6 weeks, at 3, 6, 9 and 12 months and then 
every 6 months thereafter. Continence status was defined 
as use of either “no pad” or just a security liner. Continence 
rate was assessed with the self-administered questionnaire 
during visits in the outpatient department or by e-mail/
postal mail at 6 weeks and at 3, 6, 9, 12, 18 and 24 months.

All patients’ data were prospectively recorded in the 
hospital database. Statistical analysis was performed using 
SPSS (version 20, SPSS Inc., Chicago, IL, USA). Continuous 
parameteric variables were reported as the mean plus or 
minus standard deviations (SD) or as the median values and 
interquartile range (IQR). Mann–Whitney and Chi-square 
tests were used to compare continuous and categorical 
variables as appropriate.

RESULTS

Of the 150 men who were evaluated during the study 
period, 39 (26%) were elderly. In the study group, a minimal 
follow-up of 10 months was available in all patients, while 
37/39 patients had more than 1 year of follow-up. Baseline 
clinical and pre-operative pathologic characteristics of 
the elderly patients are summarized in Table 1. Only four 
patients (10.5%) had clinical features of low risk according 
to the D’Amico’s Risk Classification. Perioperative and 
pathologic characteristics as well as treatment outcomes 
are detailed in Table 2. The median operative time was 
170 min (IQR 130–210). The median blood loss during 
surgery was 150 mL. None of the patients required blood 
transfusion. All the patients were mobilized and started on 
oral liquids on the evening of surgery. No patient had any 
cardiopulmonary or vascular complications (i.e. deep venous 
thrombosis or pulmonary embolism) in the post-operative 
period. There were two minor complications (5.1%) within 
the first 30 days of surgery: Minimal anastomotic site 
leak (one patient) requiring replacement and prolongation 
of Foley’s drainage by 1 week and ileus (one patient). The 
median duration of hospital stay was 3 days. The median 
duration of catheterization was 7 days. No patient had a 
problem of bladder neck stenosis in the follow-up.

On final pathology, 20 men (51.28%) had organ-confined 
disease with negative surgical margin, three men had 
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organ-confined disease with positive surgical margins (12.5%) 
while one patient had pathological pT2N1 disease. A total 
of 12 patients (30.76%) had extraprostatic disease with 
negative surgical margins. Five patients (12.8%) had positive 
lymph nodes on microscopic examination. One of the 
patients with positive node had pathologically T2 disease 
with Gleason (4 + 3) while the rest of the four patients with 
positive node had pT3 with Gleason ≥8. Four of five patients 
with positive nodal status had negative surgical margins.

Recovery of continence
7.9% (n = 3) of the patients were continent within 1 week 
after catheter removal [Figure 1]. 66.7% (n = 26) of the 

patients regained their continence after 4 weeks of surgery. At 
3 months, 6 months and 1 year of follow-up, 74.3% (n = 29), 
87.9% (n = 34) and 94.8% (n = 37), respectively, of the 
patients were continent. Comparative figures of continent 
status in the rest of the group (patients <70 years of age) 
were 17.6% at 1 week, 53.3% at 4 weeks, 79.4% at 3 months, 
91.4% at 6 months and 93.6% at 1 year of follow-up.

DISCUSSION

Prostate cancer is a disease of the elderly. With improving 
average life expectancy in India, more and more elderly 
Indian men are expected to seek treatment in the near future. 
According to a recent cancer registry, prostate cancer is the 
second most common cancer diagnosed in men in India, 
with a rising mean annual percentage change of 0.14–8.6.[8] 
Many such elderly men will be found suitable for RP based 
upon their disease profile, fitness status and life expectancy. 
Although RARP is increasingly being used in the surgical 
management of clinically localized prostate cancer in Indian 
patients, the use of RARP in the elderly population in 
India has not been described. In our series, approximately 
26% (39/150) of the patients was ≥70 years. We found 
that with appropriate case selection and pre-operative 
preparation, there is minimal perioperative morbidity of the 
procedure even in men ≥70 years of age. None of our patients 
required blood transfusion, and majority of the patients were 
sent home on post-operative Day 3 (after bowel movement 
and starting them on a soft diet). Other than the minimally 
invasive surgical approach, the preventive steps in the form 
of incentive spirometery and early mobilization also probably 
helped us in avoiding many dreaded cardiorespiratory 
and vascular complications in the elderly. The recovery 
pattern in all the elderly patients was similar to that seen in 
younger individuals. Only two patients (5.1%) had minor 
complications in the perioperative period. None of the 
patients developed bladder neck stenosis.

Table 1: Clinical and pre-operative pathologic characteristics of 
elderly patients (≥70 years) undergoing RARP

Characteristics Number %

Age, years, median (IQR) 72 (71-75)

BMI, kg/m2, median (IQR) 25.8 (23.0–28.8)

PSA, ng/mL, median (IQR) 16 (10.4–23.1)

Biopsy gleason score

6 19 48.7

7 16 41.0

8-10 4 10.2

Clinical stage, n (%)

T1c 14 35.9

T1b 2 5.1

≥T2 23 59

Charleson comorbidity index
(age adjusted)

4 (4–6)

Prior abdominal surgery 8 20.5

IQR=Interquartile range, RARP=Robot-assisted radical prostatectomy

Table 2: Perioperative parameters, pathologic characteristic 
and treatment outcomes of elderly (≥70 years) patients

Characteristic Number %

Pathologic gleason score

6 7 17.9

7 22 56.4

8-10 10 25.7

Pathologic stage

pT2 24 61.5%

pT3(pT3a+pT3b) 15 (6+9) 38.5% (15.4% + 23.1%)

Prostate weight, g, median (IQR) 43.1 (34–55.3)

Percentage of prostate tissue 
involved by cancer, median (IQR)

18.5% (8–30.75)

Nodal involvement 5 12.9%

Positive margins (overall) 7 17.9%

T2 positive margins 3 12.5%

Duration of catheterization, 
median (IQR)

7 (7–9)

IQR=Interquartile range

Figure 1: Graph showing percentage of patients in the group ≥70 years of age 
who achieved continence during follow-up 
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Several previous reports have shown feasibility of RP in 
elderly patients and a comparable oncologic outcome of RP 
in elderly and younger men.[9-11] Other than perioperative 
morbidity of undergoing a major surgical procedure, one 
of the important considerations specific to this surgery that 
affects the quality of life is “urinary control.” In concordance 
to others, we have found a slight delay in recovery of urinary 
control in elderly compared with younger men.[12] In our 
patients, continence rates were lower in older men (7.9% 
in elderly vs. 17.6% in younger men) in the first week, but 
returned to levels equivalent to those of younger men at 
4 weeks (59.5% vs. 53.3%), 3 months (74.3% vs. 79.4%), 
6 months (87.9% vs. 91.4%) and 1 year of follow-up (94.8% 
vs. 93.6%). Difference in tissue resiliency of elderly men 
compared with younger men has been postulated as a 
possible reason for delayed recovery. Similar findings have 
also been reported from open RP data, showing that age is 
a risk factor for incontinence in men after RP.[13] Patients 
aged ≥70 years should therefore be counseled that there 
might be a delay in return to full incontinence compared 
with younger men.

Although we have not performed Quality of life (QoL) 
score assessment, other authors have found that a delay in 
achieving urine control affects the recovery of general QoL 
parameters dramatically and independent of the pathologic 
stage.[12,14]

In the present study, clinical and pathologic parameters 
suggest that men aged ≥70 years had more aggressive tumors 
at the time of surgery compared with younger men. Only four 
patients (10.5%) had clinical features of low risk according 
to the D’Amico’s Risk Classification. The remaining patients 
were either intermediate or high risk (compared with 28.2% 
of low risk in the group <70 years; P value = 0.08). More 
than 80% of our elderly group patients had a Gleason score 
of 7 or more (with approximately 25% with Gleason 8–10). 
A higher pathological stage and higher Gleason scores among 
elderly men, suggesting a biologically more aggressive form 
of cancer, has been reported previously as well.[11,12,15-17] 
Poulakis et al. in their series reported that patients aged 
71 years and older had prostate cancer with significantly 
higher clinical and pathologic stage, higher PSA and Gleason 
scores.[12] Thus, logically, elderly men with clinically 
localized disease and without significant comorbidities are 
likely to have morbidity and mortality from their prostate 
cancer if they are not treated aggressively. Therefore, 
surgical treatment of prostate cancer with curative intent 
should not be denied on the basis of age alone.

Our study has several limitations. First, this is a single-center, 
non-randomized study with a relatively small sample size. 
Second, there is an obvious selection bias because all the 
elderly patients who were offered the surgical treatment had 
acceptable comorbidity and enjoyed good health. Thus, the 
elderly patients in the study might not reflect the average 

patient of their same age. Third, the QoL assessment has not 
been performed in this study thus missing the opportunity 
to describe what percentage of patients achieves the baseline 
QoL score and how long after surgery. Also, it would 
have been ideal if the assessment of continence status was 
performed in a more objective manner like “pad weight.”

CONCLUSIONS

The perioperative and continence outcomes of RARP in 
elderly men are largely comparable to those in younger men, 
with the exception of transient delay in return of continence. 
Thus, chronological age should not be a contraindication for 
RARP in clinically localized prostate cancer.
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