
241Archivio Italiano di Urologia e Andrologia 2014; 86, 4

ORIGINAL PAPER

Robotic simple prostatectomy: 
A consideration for large prostate adenomas
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Background: The management of benign
prostatic hyperplasia (BPH) has

changed considerably over the last several decades. First
line treatment of BPH and lower urinary tract symptoms
(LUTS) with medical therapy has created a population of
men with much larger prostate glands, many of whom
require surgical intervention. Patients with prostate
glands greater than 80 to 100 grams may be better man-
aged surgically with a retropubic prostatectomy. We
explore our experience with robotic assisted simple
prostatectomy and review the relevant literature. 
Database: The database reviewed includes our experience
with seven patients undergoing robotic simple prostatec-
tomy, and a comprehensive review of the previously pub-
lished series of this procedure. In addition, the literature
pertaining to a pure laparoscopic approach to simple
prostatectomy is reviewed. 
Conclusion: Robotic experience and training has become
a standard in resident training programs; while classic
transurethral resection is being performed less for large
prostate glands. The robotic approach to simple prostate-
ctomy provides an excellent option for surgical treatment
of very large prostate glands, providing patients accept-
able results in terms of operative time, estimated blood
loss, hospital stay and duration of Foley catheter. 
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have gradually decreased from 229.2 to 268.3 per
100,000 men in 1980 through 1991 to 131.3 per
100,000 in 1994. In 2005 TURP represented 39% of
BPH procedures compared with 81% in 1999 (4). As a
result, graduating Urologists leaving residency training
have performed fewer electrosurgical TURPs and the
complication rate requiring a second procedure has
increased (5). This lack of experience is exaggerated in
very large glands as the potential for complications is
expected to be higher. While Urologists who trained in
the “golden age” of TURP are often confident approaching
the largest adenomas transurethrally, less experience has
led to reluctance to do so by younger Urologists. With
the rapid increase in popularity of robotic surgical tech-
niques, recent graduates are often more familiar with this
minimally invasive technique to surgery. We present
seven patients who underwent robotic assisted laparo-
scopic simple prostatectomy and a review of the con-
temporary literature on this subject. 

PATIENTS AND METHODS
Our experience consists of seven patients, all of which
had failed multimodal medical treatment, with persistent
bothersome LUTS leading to subsequent surgical inter-
vention. Each patient underwent a successful robotic
assisted laparoscopic simple prostatectomy without open
conversion. The data that was collected through the
course of our research is presented in Table 1.
Post-operative pathologic diagnosis on all specimens was
prostatic hyperplasia. The Foley catheter was removed on
the above-mentioned days (Table 1) after a cystogram was
negative for leak. With an average follow-up time of 10
months, all patients were doing well with no noted long-
term complications. No patients required further catheter-
ization and all report overall improvement in their LUTS.
A detailed report of the operative technique is described
elsewhere in the literature (6). Briefly the key operative
steps in this approach include dropping the bladder from
the anterior abdominal fascia to enter the space of Retzius,
then entering the bladder using a transverse incision 1 cm
proximal to the bladder neck. A circumferential incision is
made through the bladder mucosa and a plane is devel-
oped between prostate and capsule with combination of
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INTRODUCTION
In the United States, more than $4 billion is spent annu-
ally on the medical management (1) of Benign Prostatic
Hyperplasia (BPH) and more than $2 billion on the sur-
gical management (2). Electrosurgical transurethral
resection of the prostate (TURP) is the “gold-standard” for
surgical treatment of BPH, growing in popularity since it
was first described in 1911 by Hugh Young (3). The intro-
duction of medications, the development for various
lasers, the bipolar button and other novel technologies
have all further decreased the number of TURPs being
performed (4). The number of TURPs being performed
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blunt dissection and electrocautery. The prostate is than
removed piecemeal at times and larger portions are morse-
lated or removed using a reusable tissue retrieval bag. The
mucosa of the bladder neck is tacked to the prostatic fossa
using 2-0 Vicryl, and the bladder closed in 2 layers ensur-
ing it is watertight. 

DISCUSSION
The 2003 AUA Guidelines recognize transurethral resec-
tion of prostate (TURP) as the benchmark for therapy of
BPH as it permits a high success rate in symptom scores,
urinary flow, post void residual and low retreatment rate
on long term follow up (7). 
This is a statement that the revised 2010 guidelines avoid
making, further highlighting the decreased favorability
of TURP. Multiple complications can be observed with
TURP, including perioperative bleeding requiring blood
transfusions, transurethral resection syndrome, pro-
longed catheterization, long hospital stay, urinary incon-
tinence and retrograde ejaculation (4). 
These drawbacks obviate the need for alternative treat-
ment modalities, particularly with larger adenoma size,
where the technical challenge and complication rate are
magnified.
For patients with very large glands, typically defined as
greater than 80 to 100 mL, manage-
ment options often include open sim-
ple prostatectomy (8). Open prostate-
ctomy accounts for 14-32% of the
total invasive procedures for BPH in
Europe, and as many as 68% in some
developing countries (9). Traditional
approaches for this procedure have
been through an open incision, using
a retropubic, suprapubic or perineal
approach. Simple prostatectomy may
be more effective than TURP at reliev-
ing obstruction of urinary flow, how-
ever it is usually associated with a
larger blood loss, increased pain and
longer hospital stay (8). In an effort to
reduce these sequelae, laparoscopic

and robotic approaches to this procedure have
been explored. The initial reported case of
laparoscopic simple prostatectomy was in 2002
by Mariano et al. (10). 
The procedure was preformed in 225 minutes
with an EBL of 800 ml and the patient was dis-
charge home in four days. 
Mariano recently published his six year data,
reviewing 60 patients, and demonstrated shorter
hospital stay (3.46 days ± 0.89), lower intraop-
erative blood loss (330.98 ml  ± 149.52) and
more rapid removal of urinary catheter (4.6 days
± 1.2) (11). Similar results have been published
by several other authors, validating laparoscopic
simple prostatectomy. Zhou et al. (12) used an
extraperitoneal approach to laparoscopic ade-
nomectomy. In their series of 45 patients, aver-
age surgical time was 105.4 ± 26.5 minutes, EBL
was 360.1 ± 165.4 ml, and average adenoma

resected was 78.2 ± 16.3 grams. 
Patients required a catheter for an average of 4.6 days
and hospital stays of 4.6 days. Yun et al. (13) published
series of 11 patients undergoing laparoscopic retropubic
simple prostatectomy and found an average OR time of
191.9 minutes, mean EBL of 390.9 ml, and resected ade-
noma weight of 72.4 grams. 
The Foley catheter remained indwelling for 5.6 days and
postoperative hospitalization was 6.5 days. Baumert et al.
(14) compared their data 30 consecutive laparoscopic
simple prostatectomies to 30 open prostatectomies. The
results showed laparoscopic simple prostatectomy is
associated with lower blood loss (367 ml vs. 643 ml), a
shorter postoperative catheterization (4 days vs 6.8 days)
and shorter hospital stay at the expense of a longer oper-
ative time (115 mins vs 54 mins). 
Since this time, the approach has been studied by sever-
al other Authors (15-18) and been shown to provide
patients with a feasible alternative with acceptable symp-
tom relief, and importantly reduced EBL. 
Despite these series showing favorable outcomes
(Table 1), this technique is still not widely utilized due to
its complexity. 
Robotic surgery provides a more favorable learning curve
(19) and provides surgeons with a speed and dexterity
advantage over even expert laparoscopists (20). 

Series Avg. OR EBL Foley Hospital Adenoma Adenoma 
time (ml) duration stay size TRUS size

(mins) (days) (days) (grams) (grams)

Patient 1 188 min 100 ml 7 days 2 days 187.04 g. 111 g.

Patient 2 175 min 1200 ml 7 days 2 days 94.39 g. 125 g.

Patient 3 135 min 300 ml 9 days 2 days 70 g. 71 g.

Patient 4 225 min 200 ml 7 days 2 days 144 g. 56 g.

Patient 5 213 min 400 ml 7 days 2 days 169 g. 86 g.

Patient 6 245 min 50 ml 12 days 7 days 200 g. 123 g.

Patient 7 242 min 1400 ml 9 days 1 days 150 g. 102 g.

Averages 204.7 min 521.4 ml 8.28 days 2.57 days 144.9 g. 96.3 g. 

Table 1. 
Data of patients.

Series # Pts. Avg. OR  EBL Foley Hospital Adenoma Adenoma
time (ml) duration stay size TRUS Size path

(mins) (days) (days) (grams) (grams)

van Velthoven, 2004 18 145 192 3 5.9 95.1 47.6

Mariano, 2005 60 138.48 330.98 4.6 3.46 144.5 131

Sotelo, 2005 17 156 516 6.3 2 93 72

Baumert, 2006 30 115 367 4 5.1 121.8 77.2

Zhou, 2008 45 105.4 360.1 4.6 6.3 85.4 78.2

Yun, 2010 11 191.9 390.9 5.6 6.5 109.3 72.4

Castillo, 2011 59 123 415 4.2 3.5 108.5 95.2

Table 2. 
Published series for laparoscopic simple prostatectomy.
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Sotelo et al. (2008) (7) was the first to report their series
of seven patients with robotic simple prostatectomy. He
reported an EBL of 298 ml, average operative time of 205
minutes, average hospital stay of 1.4 days and Foley
duration of 7 days. When comparing their findings to
their previously reported series on laparoscopic simple
prostatectomy, they concluded that robotics approach
allows for greater precision and visualization with simi-
lar cost analysis (laparoscopic $10,465 vs. $12,093 for
robotics).
Several recent publications on robotic simple prostatec-
tomy showed similar results. Yuh et al. (21), in 2008,
reported on a case series of three simple prostatectomies
with average OR time of 211 minutes, EBL of 558 ml and
mean hospital stay of 1.3 days. Next, John et al. (22)
reported their experience using an extraperitoneal
approach. 
The series consisted of 13 patients with average OR time
of 210 minutes, EBL of 500 ml, adenoma weight of 82
grams, foley duration of 6 days and hospital stay of 6
days. In 2010, Uffort (23) series of 15 patients provided
further evidence substantiating robotic simple prostatec-
tomy as a valid treatment option. 
Average operative time was 128.8 minutes, EBL was 139
ml, average hospital time was 2.5 days and Foley dura-
tion was 4.6 days. Finally, Coelho et al. (24) further con-
tribute to the published data in their series of six con-
secutive patients. 
The Authors suggest a slightly modified procedure.
Following resection of the adenoma, instead of perform-
ing the usual “trigonization” of the bladder neck, they
proposed three modified steps as follows: placation of
the posterior capsule, a modified van Velthoven continu-
ous visco-urethral anastomosis and suturing of the ante-
rior prostatic capsule to the anterior bladder wall.
Detailed description of the procedure and illustrations
can be referenced in the original publication. The
authors reported a mean OR time of 90 minutes, EBL
208 ml, hospital stay of 1 day and Foley duration was
4.8 days. 
The Authors suggest that technical modification offers
the potential advantage of decreased blood loss, no need
for postoperative continuous bladder irrigation, and
shorter length of hospital stay. A complete review of the
written literature, included our experience of robotic
simple prostatectomy is summarized in Table 3. 

CONCLUSION
The 2010 AUA clinical guidelines
cite longer catheter duration, greater
EBL and longer hospital stay with the
open prostatectomy, but continue to
list this as a more effective treatment
than TURP at relieving blockage of
urine flow in men with very large
glands (greater than 80 to 100 ml).
As opposed to the theory that laparo-
scopic and robotic approaches are
investigational, we believe that the
advantage of a robotic approach is
relevant and clearly defined by our
experience and the referenced land-
mark papers discussed here. 

Robotic surgery offers an obvious advantage to tradition-
al laparoscopy in regards to visual enhancement, and
wristed movements allowing for increased dexterity. 
The robotic approach allows for a shorter learning curve
to a complex case. 
This article should highlight the excellent patient out-
comes achievable with laparoscopic simple prostatecto-
my, and one that is feasible with most contemporary
urologists comfort and skill for robotic surgical assis-
tance.
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Series # Pts. Avg. OR  EBL Foley Hospital Adenoma Adenoma
time (ml) duration stay size TRUS size path

(mins) (days) (days) (grams) (grams)
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Published series of robotic simple prostatectomy.
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