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Summary.- OBJECTIVES: To present a contemporary 
review of the functional outcomes following robotic-assis-
ted radical prostatectomy based on published postope-
rative erectile function and urinary continence data.

METHODS: A review of the available literature on Me-
dline and PubMed databases was performed.

RESULTS: Factors affecting erectile function include age, 
preoperative SHIM scores, co-morbidities and nerve 
sparing techniques. Large robotic-assisted laparosco-
pic radical prostatectomy (RALP) series like the Vattikuti 
Institute’s and Ohio State University’s demonstrate early 
potency outcomes: 70% and 80% of patients, respecti-
vely, who underwent bilateral nerve sparing and had a 
pre-operative SHIM score >17, regained potency after 

Keywords: Robotic prostatectomy. Laparoscopy. 
Prostate cancer. Post-prostatectomy potency. Post-prosta-
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a follow-up of 12 months. This has also been repro-
duced by smaller series, where 43% of patients achie-
ved potency within 3 months postop and 68%, 79% 
of patients who underwent unilateral or bilateral nerve 
sparing, respectively, were able to have intercourse with 
or without PDE5 inhibitors after 12 months follow-up. 
Postoperative continence rates after RALP for larger se-
ries are 76%-92% and 95.2%-98% while that for smaller 
series range from 76% and 89% at 3 and 12 months, 
respectively.

CONCLUSIONS: RALP is a safe, minimally invasive pro-
cedure that produces functional outcomes comparable 
to contemporary results of both open and laparoscopic 
prostatectomy. 

OBJETIVES

 The aim of this chapter is to present a contem-
porary review of the functional outcomes following 
RALP based on published postoperative erectile func-
tion and urinary continence data.

INTRODUCTION

 The diagnosis of prostate cancer has seen 
a significant stage migration with the introduction of 
PSA testing (1). Men diagnosed today typically are of 
younger age and present at an earlier disease stage 
than was seen in the pre-PSA era (1).  Although, there 
are currently numerous treatment options for this ma-
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three dimensional magnified vision and wristed ins-
trumentation. These technical enhancements provide 
the surgeon with improved surgical tools that have the 
potential to facilitate a more precise surgical appro-
ach. One of the potential advantages during robotic 
prostatectomy is improving visualization, control and 
dissection of the NVB.

PELVIC NEUROANATOMY

 Traditional open anatomical retropubic radi-
cal prostatectomy has set a high standard following 
the pioneering work done by Walsh (8). It is propo-
sed that RALP may improve postoperative erectile 
function due to improved vision and less traction du-
ring neurovascular bundle dissection. Improved vision 
is achieved with magnification and less blood in the 
operative field, while less traction may be provided 
by a retrograde dissection of the bundles.

Neurovascular Bundles: These have been classica-
lly described as tubular structures running along the 
dorsolateral aspect of the prostate gland, enclosed 
in fascial sheaths and intimately associated with cap-
sular vessels. The surgical procedure is based on an 
understanding of the anatomical relationships bet-
ween the branches of the pelvic plexus that innervate 
the corpora cavernosa, the capsular branches of the 
prostatic vessels that provide the scaffolding for these 
nerves and the lateral pelvic fascia. The modifications 
of the open technique involve two steps in the proce-
dure:

1) the incision in the lateral pelvic fascia is placed 
anterior to the neurovascular bundle, which is located 
dorsolateral to the prostate along the pelvic sidewall; 
and

2) the lateral pedicle is divided close to the prostate to 
avoid injury to the branches of the pelvic plexus that 
accompany the capsular vessels of the prostate. Patho-
logic evaluation of 16 prostatic specimens removed by 
this modified procedure demonstrated no compromise 
in the adequacy of the surgical margins. The patients’ 
sexual function was evaluated 10 months postoperati-
vely; 12 out of 16 having experienced erections and 
six with successful vaginal penetration and orgasm. Of 
the six patients with sexual partners who have been fo-
llowed 6 months or longer, five (83%) are fully potent. 
These data indicate that it is possible to cure localized 
prostatic cancer with surgery and maintain postopera-
tive sexual function  (8).

 Tewari et al have shown that the NVB whi-
ch they have termed the predominant neurovascular 
bundle (PNB) varies in shape, size and course from 
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lignancy, open radical retropubic prostatectomy (RRP) 
remains the gold standard. Functional outcomes from 
these treatments in terms of continence and potency 
are important aspects in prostate cancer management 
both to the patient and urologist.

 Crawford et al conducted a telephone survey 
of 1000 men in the prostate cancer support group US 
TOO.  They found that for 45% of men, preservation 
of quality of life was the most important goal for pros-
tate cancer treatment, compared to 29% who chose 
extension of life (2). 

 Singer et al interviewing 50 men without 
prostate cancer demonstrated that 68% would trade 
at least a 10% survival advantage to maintain poten-
cy (3). Helgason et al used a self-administered patient 
questionnaire and found that sexual dysfunction was 
the most distressing symptom among prostate cancer 
patients (4). They also reported a significant propor-
tion of men willing to consider a trade-off between 
life expectancy and intact sexual function (5). While 
the results of prostate cancer treatment studies and 
their effects on quality of life are conflicting, there is 
a recent trend suggesting that functional outcomes do 
indeed influence patient quality of life scores.

 Equally important to acknowledge is that pa-
tients who choose watchful waiting may also have 
reduced health related quality of life (HRQoL) issues. 
Within the CaPSURE registry, 310 men who chose 
watchful waiting showed a small decrease in general 
HRQoL including sexual scores. This decrease was 
greater than that expected from ageing alone (6). 

 The Scandinavian Prostate Cancer Group 
reported a 45% incidence of erectile dysfunction in 
the watchful waiting arm compared to an incidence 
of 80% in patients who underwent radical prostatec-
tomy.  In addition 18% of men assigned to watchful 
waiting were moderately or greatly distressed by uri-
nary symptoms (obstruction or leakage) compared to 
27% of men following radical prostatectomy (7). 

 There is a greater focus being placed on 
improving functional outcomes and quality of life as 
well as expectancy of life in men with prostate cancer. 
While traditional surgery has provided continually im-
proved outcomes over the last two decades there still 
appears significant room for improvement. Technolo-
gy such as robotic assistance during surgery is one 
tool that surgeons are using in their armamentarium 
to improve upon the current outcomes.

 The introduction of robotic assistance into 
modern day laparoscopic surgery has provided 
many advantages; the two greatest being improved 
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the proximal to distal end (9). It is thickest at the base 
and most variable in course and architecture near the 
apex. They report that in 65% of cases there was a 
medial extension of this bundle behind the prostate, 
which in 30% of cases converged medially near the 
midline at the apex of the prostate.  On branching 
from the pelvic plexus, these nerves in the NVB are 
spread significantly with up to 3 cms separating the 
anterior and posterior nerves (10). The anterior ner-
ves course along the posterolateral surface of the se-
minal vesicle and the posterior nerves run dorsal to 
the posterolateral verge of the seminal vesicles. The 
nerves of the NVB converge at the mid-prostatic level 
and diverge again when approaching the apex. Sin-
ce the bulk of the pelvic plexus is lateral and posterior 
to the seminal vesicles, they are an important anato-
mic landmark during surgery to avoid injury to the 
plexus.

Splanchnic nerves:  The pelvic splanchnic nerves pro-
vide the autonomic innervation responsible for erecti-
le function. Their origin is in the anterior sacral roots, 
with most branches originating from S4 and smaller 
contributions from S2 and S3. These parasympathetic 
fibers converge with sympathetic fibers from the hypo-
gastric nerve to form the pelvic plexus. The pelvic 
plexus is rectangular, approximately 4 to 5 cm long, 
being its midpoint located at the tips of the seminal 
vesicles. It is retroperitoneal, fenestrated and located 
on the anterolateral wall of the rectum (11). 

 Cross-connections between the nerve bran-
ches of the two sides are formed on the surface of the 
rectum. The pelvic plexus provides visceral branches 
that innervate the bladder, ureter, seminal vesicles, 
prostate, rectum, membranous urethra, and corpora 
cavernosa. The branches of the inferior vesical artery 
and vein that supply the bladder and prostate perfo-
rate the pelvic plexus. For this reason, ligation of the 
so-called lateral pedicle in its midportion not only inte-
rrupts the vessels but also transects the nerve supply to 
the prostate, urethra, and corpora cavernosa (12).   

ERECTILE DYSFUNCTION AFTER RADICAL 
PROSTATECTOMY

 Erectile dysfunction after prostatectomy oc-
curs due to injury of the NVB as a result of direct 
trauma during dissection, thermal injury due to elec-
trocautery and neuropraxia due to traction on the ner-
ves. Factors like age, preoperative potency and uni-
lateral or bilateral nerve preservation seems to affect 
postoperative return of erectile function (13). 

 Whether there is a difference between return 
of erectile function after RRP, laparoscopic radical 

prostatectomy (LRP) or RALP is still not clear, but it has 
been proposed that robotic prostatectomy may pre-
vent damage to the NVB because dissection occurs in 
an antegrade fashion reducing traction on the nerve; 
better vision allows more precise dissection preven-
ting inadvertent incision or incorporation into suture 
or clip. Although this data is still preliminary, the re-
sults suggest that LRP and RALP have similar rates of 
postoperative potency compared to the best-reported 
rates after RRP.

We present a review of the published continence and 
potency data following RALP.

METHODS

 A review of the available literature on Me-
dline and PubMed databases was performed. Series 
included in this review were selected based upon the 
most commonly used validated questionnaires such 
as SHIM (Sexual Health Inventory for Men) and EPIC 
(Expanded Prostate Cancer Index Composite) for fo-
llow-up, patient number and length of follow-up.

RESULTS

Erectile Function
 
 Menon et al at the Vattikuti Institute in Detroit, 
recently described and reported potency results for 
their technique of lateral prostatic fascia-sparing (Veil 
of Aphrodite) RALP (14). These men were evaluated 
with a self-administered SHIM questionnaire preope-
ratively and at 12 months postoperatively. Recovery 
of normal erections was defined as a SHIM score 
>21. Intercourse was defined by an answer of >2 
(sometimes or more often) on question 2 (when you 
had erections from sexual stimulation, how often were 
your erections hard enough for penetration?). Using 
these criteria, 70% and 100% of men with a preope-
rative SHIM score >21 reported normal erections and 
intercourse at 12 and 48 months, respectively. Fifty 
percent of them attained normal SHIM score without 
medication (15). 

 Chien et al reported early sexual outco-
mes using a clipless nerve sparing RALP technique.  
Sexual outcomes were evaluated with the use of a 
self-reported validated questionnaire pre-operative-
ly and at 1, 3, 6, and 12 months postoperatively.  
While 80 patients underwent RALP during this study 
period, 35 patients were excluded from final analysis 
due to either follow-up <3 months, open conversion 
or incomplete questionnaires. It was found at 1 month 
postoperatively that patient’s sexual function scores 
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had returned to 47% of their preoperative scores.  
This increased to 54%, 66%, and 69% at 3, 6, and 
12 months postoperatively.  Also reported was a sub-
jective sexual potency, defined as ‘the ability to pene-
trate and complete intercourse with or without the use 
of oral PDE-5 inhibitors’. Using this definition, 50% 
(10 men) of patients undergoing bilateral nerve spa-
ring RALP were potent and 44% (8 men) of patients 
undergoing unilateral bilateral nerve sparing RALP 
were potent (at 6 months follow-up) (16). 

 After a 9-month follow-up of their first 45 
RALPs, Ahlering et al reported that 1 out of 3 pa-
tients who were preoperatively potent had satisfac-
tory postoperative sexual function with sildenafil (17). 
Using a cautery-free neurovascular bundle dissection, 
they also reported early potency outcomes. A compa-
rison was made between patients undergoing unila-
teral or bilateral nerve preservation (23/45) and 36 
‘controls’ (standard bipolar cautery dissection). Erec-
tile function was assessed through self-administered 
questionnaires and defined as erections sufficient for 
vaginal penetration with or without PDE-5 inhibitors. 
After 3 months of follow-up, 43% of men in the cau-
tery free group were potent compared with 8.3% of 
the control group. While longer follow-up for the cau-
tery free group is awaited, the authors commented 
that at 16 months follow-up 60% of the control group 
were potent (18). 

 At the Ohio State University, our approach 
to the prostatectomy is antegrade in the standard 
manner. However, we have modified our nerve spa-
ring technique in order to provide the least trauma 
to the neurovascular bundle. Our approach to the 
nerve sparing is athermal with early retrograde re-
lease of the NVB, inter-fascial or intra-fascial depen-
ding upon tumor burden and location (Figures 1-5). 
Between March 2006 and December 2006, 332 
patients with localized prostate cancer underwent 
nerve sparing RALP by the modified technique 
(unpublished). Bilateral nerve sparing procedure 
was performed in 201 (60.5%) patients, unilateral 
nerve sparing in 60 (18.2%) and non-nerve spa-
ring technique was used in 71 (21.3%) patients. 
Out of these patients, 167 patients with pre-opera-
tive SHIM score >17, who underwent unilateral or 
bilateral nerve sparing procedure and had at least 
3 months of postoperative follow-up, were included 
in the review. Out of 167 patients, 134 (80%) pa-
tients were potent with or without use of PDE 5 inhi-
bitors. Fifteen (9%) patients were potent immediate-
ly after catheter removal, 46 (27.5%) were potent 
at 1-month follow-up, 115 (68.8%) were potent at 
3 months follow-up, 133 (79.6%) were potent at 6 
months follow-up and 134 (80%) were potent after 
12 months of follow-up.

 In their first 100 RALP, Mikhail et al report 
obtaining 68% and 79% of potency in patients who 
underwent unilateral or bilateral nerve preservation, 
respectively, after a 12-month follow-up, excluding 
those with preoperative impotence, sural nerve graf-
ting or those with non-sparing procedures (19). 

 Table I lists results of erectile function from 
large academic robotic, laparoscopic and open pros-
tatectomy series. Comparing results from different 
series is fraught with difficulties. Multiple definitions 
of erectile function and intercourse, variable methods 
of data collection and the inconsistent use of erectile 
function aids highlight a few.  While the data of many 
RALP series is still maturing the postoperative potency 
rates compete with the best reported RRP and LRP se-
ries. 

 Some authors have conducted single institu-
te comparisons between RALP and either RRP or LRP.  
Tewari et al reported a prospective comparison bet-
ween 100 RRPs and 200 RALPs. They demonstrated 
a more rapid return of erections with RALP (50% at 
a mean follow-up of 180 days vs 50% at a mean of 
440 days after RRP) as well as a quicker return to in-
tercourse with RALP (50% at 340 days vs 50% at 700 
days for RRP) (20). While this study has many strong 
points, the authors do acknowledge that one team 
performed the RALPs while eight different surgeons 
performed the RRPs.

 Joseph et al retrospectively compared 50 LRPs 
and 50 RALPs (21). While their data was immature 
22% of the LRP patients reported erections compared 
to 40% in the RALP group.

CONTINENCE

 Our initial series of 200 patients was evalua-
ted 2 years ago and we reported continence rates of 
47%, 82%, 89%, 92% and 98% at 1, 3, 6, 9 and 12 
months, respectively.  It was demonstrated that 27% 
of patients were continent immediately after catheter 
removal. Continence was defined as ‘no pads’ and 
the data was collected by an independent third party 
(22). 

 Menon et al reported a 95.2% continence 
rate at 12 months following lateral prostatic fascia-
sparing RALP in 2652 patients. They also noted that 
thirty-three percent of patients had a >3-point impro-
vement in the IPSS.  Continence was defined as ‘no 
pads or a single pad for security purposes only and 
failure to leak urine on provocative manoeuvres’. At 
the time of catheter removal 25% of patients were 
pad free (15).
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FIGURE 1.  Peeling the prostate off the NVB. Scissor 
tips are spread in the plane between the prostate 

capsule and the neurovascular bundle; the Maryland 
dissector is used to stabilize the NVB while the scissors 
are used to push the prostate away from the NVB; a 

separation is created between the lateral prostatic cap-
sule and the NVB; Minor non-arterial bleeding should 

be tolerated as it will stop.

FIGURE 2. Identification of planes. Precise plane bet-
ween the NVB and the lateral prostate is identified and 

great care is taken to visualize this junction to avoid 
capsular incision.

FIGURE 3. Retrograde dissection to identify the prostate 
pedicle. NVB is then released in a retrograde manner 
from apex to base to identify the path of the bundle; 

Caution - NVB kinks up and travels millimeters from the 
base of the prostate and therefore is at risk of  being 

clipped if not identified and released. 

FIGURE 4. Clipping of the pedicle. Complete path of 
NVB is delineated from apex to base at the level of 
the prostate pedicle; prostate is then rotated laterally 

and pedicle is clipped under direct vision while clearly 
visualizing the path of the NVB at the base of the 

prostate; 10mm hem-o-lock clips are used to ligate the 
pedicle and then divided with cold scissors.
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 Ahlering et al reported on their first 45 RALP 
cases and subsequently on case numbers 46 – 105.  
Sixty-three percent and eighty-one percent of patients 
in their first 45 cases were pad free at 1 and 3 mon-
ths, respectively.  An additional 25% and 14% used 
a security pad at 1 and 3 months and in the following 
60 cases, 76% were pad free at 3 months (17,30).  
Questionnaires were either patient reported or admi-
nistered by a non-clinical research associate.

 In their first 72 RALP cases, Carlsson et al re-
port that 90% of patients were pad free at 3-6 months 
postoperatively. Information was gathered by self-ad-
ministered patient questionnaires (31). 

 Analysis of our current series after 1500 ca-
ses at the Ohio State University shows a continence 
rate of 27%, 92%, 97% and 97.8% immediately af-
ter catheter removal, 3, 6 and 12 months, respecti-
vely (unpublished).  We have recently modified our 
technique, incorporating a suspension stitch from the 
dorsal vein complex to the pubic symphisis, gaining 
an earlier return to continence in these patients.

 Table II summarises continence results for 
RALP, LRP and RRP series. As for erectile function di-
rect comparisons between series are difficult.  Again, 
this is due to variations in definitions, data collection 
methods and length of follow-up. The data regarding 
continence is however more consistent than that for 
erectile function.  When comparing RRP and LRP re-
sults to RALP series, there is a tendency of earlier reco-
very of continence and improved overall continence 
rates with the latter.
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DISCUSSION

 Since Binder and Kramer first reported RALP 
in 2000, the technique has evolved considerably 
(32). Centers of excellence continue to refine their 
technique demonstrating improved outcomes (14). 
Factors associated with better return of postoperative 
erectile function include: younger age, better preope-
rative potency, ability to perform unilateral or bila-
teral nerve sparing procedures and implementation 
of postoperative penile rehabilitation programs. (33-
38).

 Many difficulties arise when comparing re-
sults of the available literature on functional outcomes 
of radical prostatectomy.  Widely varying results are 
reported depending on surgical expertise, data co-
llection methods, definitions used for continence and 
erectile function, length of follow-up and use of erectile 
dysfunction medications. This is highlighted by Litwin 
et al in a study on patients from the CaPSURE databa-
se showing surprisingly substantial underreporting of 
health related quality of life impairment by physicians 
compared to patients (39). 

 Available literature describes how nerve spa-
ring techniques have undergone modifications in ac-
cordance to functional outcomes published worldwide 
(40). This is also true for RALP, where we have noticed 
that with the aid of improved and magnified vision 
and precision we are able to perform a bloodless 
and atraumatic nerve sparing procedure. With this in 
mind, we have continuously modified our retrograde 
(apex to base) athermal nerve sparing technique ob-
taining excellent results.

 Many RALP series are still maturing and fur-
ther information on erectile function is pending. Cu-
rrent literature supports that return of potency follo-
wing RALP is as good as that in any reported series 
for RRP or LRP.

 Our specialty warrants us to work on stan-
dardising both our definitions for erectile function and 
our methods of data collection. The use of anonymous 
self-administered validated questionnaires is essen-
tial.  The International Index of Erectile Function or its 
abridged version described by Rosen et al, the IIEF-5 
(SHIM) are good examples of highly sensitive questio-
nnaires (41). We also need to consider that adequate 
sexual function entails more than achieving adequate 
erections.

 When considering radical treatment for pros-
tate cancer, continence outcome plays a key role in 
the decision-making process. Optimal preparation of 
the urethral stump followed by a watertight mucosa 

FIGURE 5. Preservation of NVBs.
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to mucosa anastomosis is fundamental for both con-
tinence and prevention of anastomotic strictures (45).   
Postoperative continence rates have also shown to be 
improved by preservation of functional urethral length 
(46), younger age, preservation of the neurovascular 
bundles and absence of an anastomotic stricture (34). 

 Improved visualisation with precise apical 
dissection helping to preserve the urethral sphincter 
and functional urethral length are suggested methods 
by which RALP can improve on the already impressi-
ve continence rates shown for RRP and LRP. 

 Despite the difficulties in comparing different 
series, current literature suggests both a quicker return 

to urinary continence as well as slightly improved ove-
rall continence rates with RALP when compared with 
both RRP and LRP.

 While we often measure ‘pad free status’ to 
define postoperative continence this doesn’t always 
equate to perfect urinary continence and doesn’t 
measure other aspects of voiding function.  Rodri-
guez et al demonstrated that only 31% of their RALP 
patients who achieved pad free status had perfect 
control (47). This study strengthens the argument to 
standardise both the definition of post-prostatectomy 
incontinence as well as our overall assessment of voi-
ding function. 

TABLE I. ERECTILE FUNCTION POST PROSTATECTOMY.
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TABLE II. POST PROSTATECTOMY CONTINENCE.
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 Our series of 1500 cases demonstrates a po-
tency rate of 80% at 12 months follow-up in patients 
with a preoperative SHIM score >17. We believe 
this is due to our current approach to nerve sparing: 
athermal, antegrade with early retrograde release of 
the NVBs, minimizing traction and thermal injury and 
precise application of clips onto the pedicles after 
delineating the path of NVBs. We demonstrated a 
continence rate of 97.8% after 12 months follow-up. 
Some of the key technical steps helping in achieving 
excellent continence include: suspension of the ure-
thra to the pubic bone by placing a suspension stitch, 
apical dissection to achieve maximum urethral leng-
th and performing a continuous mucosa to mucosa 
watertight anastomosis by the technique described by 
van Velthoven.

 Our review represents a comprehensive 
analysis of our data and of that of other series availa-
ble in the surgical literature. The functional outcomes 
provided by larger series for robotic radical prosta-
tectomy are encouraging. Both potency and continen-
ce rates appear acceptable when compared to con-
temporary open or laparoscopic series. In addition, 
there appears to be a trend toward earlier return of 
function in those undergoing robotic surgery. While 
this data is encouraging we have to acknowledge 
that the data is quite short term and longer follow-up 
is needed in these patients. As techniques continue 
to evolve and an increasing number of larger series 
are published, we anticipate that the results of robotic 
radical prostatectomy will continue to improve.

CONCLUSION

 The addition of robotic technology to the la-
paroscopic approach to prostatectomy has provided 
the advantages of improved vision and miniature wris-
ted instrumentation. Although robotics is in its infancy, 
in this short period, many international series have 
demonstrated acceptable oncological and functional 
outcomes in terms of early return of continence and 
recovery of potency. More information will be availa-
ble as series continue to mature. With continued refi-
nement of the operative technique we will see further 
improvement in outcomes.
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