
Robot-Assisted Laparoscopic Radical Prostatectomy
with Intrafascial Dissection of the Neurovascular Bundles

and Preservation of the Pubovesical Complex:
A Step-By-Step Description of the Technique

Anastasios D. Asimakopoulos, M.D.,1,2,3 Victor Enrique Corona Montes, M.D.,2,4 and Richard Gaston, M.D.2

Abstract

The preservation of sexual potency after radical prostatectomy has always been the topic of much anxiety and
debate. While cancer control and urinary continence are of supreme importance, the preservation of sexual
function completes the trifecta that both patient and surgeon strive to achieve. The introduction of robotic
assistance to modern laparoscopic surgery has provided many advantages, the two greatest being improved
three-dimensional magnified vision and wristed instrumentation. These technical enhancements provide the
surgeon with improved surgical tools that have the potential to facilitate a more precise surgical approach. One
of the potential advantages during robot-assisted laparoscopic prostatectomy (RALP) is improving visualization,
control, and dissection of the neurovascular bundle (NVB). With this article, we provide the description of our
current technique of intrafascial, tension and energy-free dissection of the NVB during RALP, aiming to max-
imize the preservation of the periprostatic neuronal network and improve erectile function outcomes. A step-by-
step description of the preservation of the pubovesical complex is also provided.

Introduction

Prostate cancer (PCa) constitutes about 11% of all male
cancers in Europe and accounts for 9% of all cancer

deaths among men within the European Union,1 being rec-
ognized as one of the principal medical problems facing the
male population. Because early detection programs now
identify cancers much earlier in their natural history, indi-
vidual patients have a longer life expectancy than in the past.
The patient and physician must, therefore, weigh the po-
tential benefit of the selected treatment with the risk of early
or delayed complications that would detract from the pa-
tient’s quality of life.

Optimally, when a surgical approach is used to treat pa-
tients with PCa, the operation removes the cancer completely
with negative surgical margins, avoids excessive blood loss or
serious perioperative complications, and culminates in com-
plete recovery of continence and potency.2 To achieve this, the
surgeon must treat sufficient periprostatic tissue to achieve
cure while preserving the periprostatic neuronal network
needed for erectile function (EF) and the neuromusculature
needed for normal urinary and bowel function.

With the advent of robotics, there has been greater emphasis
on full nerve sparing with progressive development of tech-
niques achieving the intrafascial plane of dissection—considering
that the recovery of EF is correlated with the amount of residual
neurovascular bundle (NVB) resected with the prostate.3

With this article, we provide the description of our current
technique of intrafascial, tension and energy-free dissection of
the NVB during robot-assisted laparoscopic prostatectomy
(RALP), aiming to maximize the preservation of the peripro-
static neuronal network and improve EF outcomes. A step-by-
step description of the preservation of the pubovesical com-
plex (PVC) is also provided.

Methods

Indications

Ideally, intrafascial nerve-sparing RALP should be at-
tempted in preoperatively potent patients—and strongly
motivated to maintain postoperative EF—with low risk for
extracapsular disease (T1c, Gleason score < 7, and prostate-
specific antigen level < 10 ng/mL) and with at least 10 years of
life expectancy.
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The intrafascial approach is not offered in cases of locally
advanced disease or for patients with preoperative erectile
deficit or not interested in maintaining potency.

Morbid obesity as well as previous abdominal surgery are
not absolute contraindications to this approach; however,
they may increase the length of the procedure. Prostate size
does not seem to affect our outcomes.

Preoperative workup

We wait at least 2 months after prostate biopsy before the
surgery to reduce the periprostatic inflammation caused by
the biopsy. After transurethral resection of the prostate, we
recommend waiting 3 to 4 months. Discontinuation of aspirin
and antiplatelet agents is needed for at least 10 days before
surgery.

All patients undergoing RALP have an endorectal MRI to
obtain an accurate local staging of the disease,4 including the
challenging anterior part.5 For PVC preservation, at least two
biopsies per side of the anterior prostate were added to the
standard scheme.

Preoperative workup includes complete blood cell counts,
electrolyte and coagulation profiles. Chest radiography and
electrocardiography are also obtained.

Preoperative preparation

The patient is admitted to the hospital 1 day before the
surgery. A Fleet� enema is administered the evening before
the surgery. Fasting starts at midnight before surgery.
Thromboprophylaxis is implemented with good hydration
and low-molecular-weight heparin—at least for high-risk pa-
tients. No additional bowel preparation is routinely performed.

Instrumentation

Robotic instruments. We use the da Vinci� Si robot system
with four multijoint robotic arms, with one controlling a bino-
cular endoscope and the other three arms controlling articu-
lated instruments. A 0-degree lens is used. Endowrist bipolar
and atraumatic graspers, Endowrist round tip scissors, and
Endowrist needle driver are used. The distribution of these
instruments from the left to the right side of the patient is
bipolar grasper, atraumatic grasper, lens, and monopolar
scissors. At the step of the vesicourethral anastomosis, scissors
are exchanged with the needle-holder, while we change the
position of the other two instruments (atraumatic and bipolar
graspers).

Laparoscopic instruments. A standard laparoscopic kit
including reusable instruments is used by the assistant ( Jo-
hann fenestrated atraumatic grasper (Microfrance), suction
irrigator with long suction cannula, T-Challenger clip applier
(B-Braun), fine-dissection grasper (Microfrance). Both robotic
and laparoscopic trocars are reusable except from the first
one, for the robotic lens, that is disposable. The specimen re-
trieval bag is also disposable.

Sutures. A 30-cm V-lock stitch 3-0, 17 mm, ½ c is used to
perform the urethrovesical anastomosis. Alternatively, Mono-
cryl (poliglecaprone 25) 3-0, 22 mm ½ c may be used. When a
ligation of the dorsal vascular complex (DVC) is needed, then a
Vicryl 0 (polyglactin 910) needle 26 mm ½ c is used.

Surgical Technique

The patient is prepared and draped in the supine position
with the legs abducted. A nasogastric tube and a bladder
catheter are placed.

Trocar placement

The first port to be placed is the 12-mm trocar for the
camera, which is positioned at the supraumbilical crease in
the midline. The first robotic operative port for the scissors is
placed close to the lateral border of the right rectus muscle
midway between the umbilicus and the pubic symphysis. The
second robotic port, for the bipolar forceps, is placed as lateral
as possible and about 3 fingerbreadths from the left anterior-
superior iliac spine. The third port, for the robotic grasp, is
placed slightly medially to the left border of the rectus muscle
at the same height as the camera. Two more 5-mm ports for
suction, clip device, and assistance with atraumatic laparo-
scopic grasp are placed between the camera port and the right
robotic port as far as possible to avoid conflicts.

First steps of surgery

With the patient in a steep Trendelenburg position, the peri-
toneal cavity is inspected. The sigmoid colon is freed from its
adherences to the lateral abdominal wall and together with small
bowel loops, it is moved cranially to free the Douglas space. A
peritoneal incision is then performed extending from the left to
the right medial umbilical ligament in to detach the bladder from
the anterior abdominal wall. This incision is extended in an in-
verted U to the level of the vasa on either side and the space
of Retzius is entered. A complete lateral dissection of the bladder
should be achieved to avoid tension when performing the ure-
throvesical anastomosis. The ventral prostatic surface is cleaned
by the adipose tissue to put in evidence the pubovesical liga-
ments and the reflection of the endopelvic fascia.

Nerve-sparing technique: The lateral dissection

We start our dissection on the right side. The fat tissue
between the base of the prostate and the bladder laterally to
the pubovesical ligaments marks the starting point of our
‘‘hole-shaped’’ dissection. Usually an anastomotic vein

FIG. 1. The black line marks the limit between base of the
prostate (P) and bladder (B). FT = fat tissue, * = anastomotic vein.
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connecting the DVC to the right NVB lies here (Fig. 1). At this
point, the dissection is carried out in depth; the assistant aids
in the development of this avascular plane by inserting and
carefully opening an atraumatic grasper (Fig. 2). Some arteries
from the NVB to the base of the prostate are encountered; they
are carefully dissected, clipped, and divided. The NVB is freed
from the base of the prostate (Fig. 3).

The posterior prostatic fascia is reached in depth, and it
represents the posterior limit of our intrafascial dissection
(Fig. 4). At this point, the lateral and posterior surfaces of the
prostate have been delimited.

We subsequently perform a high anterior, intrafascial re-
lease of the NVB (by opening both the endopelvic and the
prostatic fascia at the 2 o’clock position) following the princi-
ples of tension- and energy-free dissection (Fig. 5). The curve
that the NVB describes on the lateral surface of the mid-
prostate as well as variations in the course of the bundle from
modifications of the prostate volume are respected. A lateral
displacement that peels away the NVB from the prostate is

avoided to minimize stretch neuropathy and neurapraxia that
adversely affect recovery of sexual function. The robotic scis-
sors are rather spread longitudinally along the prostatic cap-
sule and medially to the NVB followed by sharp dissection. In
this way, the NVB is freed without tension. Major attention
should be given in the dissection of the NVB toward the apex,
because one or two small arteries leave the bundle to enter the
prostate, and traction on them could cause tear of the capsule.
These small arteries should be identified, clipped, and divided.

Using the same lateral approach, the right prostatic apex is
prepared. With the right lateral surface of the prostatic cap-
sule and the prostate apex totally dissected, we return to the
prostate-vesicular angle. The omolateral vas deferens is cut
while the tip of the seminal vesicle is left in place: Considering
its close relationship to the NVB, this maneuver enhances the
possibilities of nerve preservation. Small metallic clips are
used to control the deferential and vesicular arteries.

FIG. 2. Hole-shaped dissection between base of the pros-
tate and bladder. The assistant helps in the development of
this avascular space with a grasper.

FIG. 3. The neurovascular bundle (NVB, between the two
black lines) is being released by the prostatic base. Small
arteries (A) for the base of the prostate are carefully dis-
sected, clipped and divided.

FIG. 4. The hole-shaped dissection at the level of the
prostatic base proceeds in depth until the Denonvillier fascia
(DF). At this step, both the lateral and posterior surface of the
prostatic capsule have been delimited.

FIG. 5. Dissection of the neurovascular bundle (NVB) from
the lateral prostatic surface, right side. Small arteries pene-
trating the prostate are managed carefully with clips; peeling
movements on the NVB are avoided to reduce neuroapraxia
and the risk of tears of the prostatic capsule.
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The right side of the bladder neck (BN) is then carefully
prepared.

We repeat the same type of BN dissection, NVB preserva-
tion, and seminal vesicle/vas deferens transection on the left
side of the prostate.

With the NVBs totally released, the posterior plane is de-
veloped by a lateral approach anterior to the posterior pros-
tatic fascia, which remains in place, covering the perirectal fat.
This hypovascular plane can be created easily using blunt
dissection. The BN is left intact and preserved: We transect it
only at the end of the prostatectomy.

The detrusor apron (DA), part of PVC, is then grasped and
pulled on the left by the robotic atraumatic grasper (Fig. 6).
With minimal use of cautery, the DA is then dissected by the
ventral surface of the prostate.

At the level of the apex, we identify the avascular plane
between DVC and urethra, under the DVC.6 The urethra is
then dissected into the prostatic notch and transected sharply
5 mm distal to the notch. It is important to ensure that there is
no apical tissue behind the urethra to avoid cutting into the
posterior aspect of the apex and create a positive surgical
margin. The cavernosal nerves are close to the urethra and are
vulnerable to thermal or traction injury at this step of dis-
section. Specific attention is also needed in case of the pres-
ence of an accessory pudendal artery, which absolutely must
be preserved. Finally, care should be taken to avoid inad-
vertent rectal injuries.

At this moment, the prostate is still attached cranially at the
BN (Fig. 7). The gland is pulled by the assistant on the right
side while the robotic grasper pulls the DA on the left. The last
ventral attachments are freed.

FIG. 6. Dissection of the detrusor apron (DA) by the ventral
prostatic surface. Minimized cauterization followed by sharp
dissection maintains clear the native anatomy. The robotic
grasper pulls the DA on the left while the assistant pulls the
prostate (P) on the right. Observe the insertion of the DA at
the pubis (pubovesical ligaments).

FIG. 7. Detrusor apron (DA) completely dissected by the
ventral prostatic surface. Lateral view of the spared bladder
neck (BN) entering in the prostate (P) completely pulled on
the right.

Table 1. Major Nonsurgical Complications: Management and Prevention

Nonsurgical
complications Treatment Prevention

Myocardial
infarction

� Electrocardiogram
� Cardiac enzymes
� Cardiologic consultation

� Identification of specific risk factors (age,
hypertension, dislipidemia, smoking, obesity, etc)
� Accurate preoperative cardiologic evaluation

in patients with risk factors
� Avoid RP in patients with severe cardiologic

impairment

Thromboembolism � Lower limbs ecocolor Doppler for DVT
� CT angiography/perfusion lung scan

for pulmonary embolism
� Vascular surgeon consultation
� Anticoagulant treatment
� Inferior vena cava filter (especially in

patients with contraindications to
anticoagulants such as active bleeding)

� Fibrinolysis
� Surgical or endovascular embolectomy

� Intermittent pneumatic compression devices
of the lower limbs
� Pharmacologic thromboprophylaxis (heparins

of low molecular weight) for patients with higher
thromboembolic risk (history of DVT,
hypercoagulability,
age > 60 years)
� Early deambulation
� Early diagnosis and treatment of DVT

RP = radical prostatectomy; DVT = deep vein thrombosis; CT = computed tomography.
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Table 2. Major Intraoperative Complications of Robot-Assisted Laparoscopic Prostatectomy:

Management And Prevention

Intraoperative
complications Treatment Prevention

Bleeding � Compression
� Increase of the gas pressure
� Bipolar cautery/metallic clips
� Suture
� Fluid replacement
� Transfusion

� Preoperative evaluation of the coagulation
� Suspension of antiplatelet drugs 7–10 days

before the surgery
� Careful dissection, knowledge and respect

of anatomy
� Adequate apical dissection and preparation

of dorsal vascular complex

Lesion of the
epigastric artery

� Figure-eight laparoscopic stitch proximal
and distal to the trocar site or close to the
exit of the epigastric artery from the
external iliac artery
� Transfascial hemostatic stitch with the

Carter-Thomason needle under direct view

� Place trocars under direct vision

Intestinal lesions � CT abdomen with gastrografin per os
� General surgeon consultation
� Early diagnosis and treatment with suture

or partial resection according to the
extension of the lesion

� First trocar placement in a ‘‘virgin’’ area,
away from previous scars
� Adequate skin incision to avoid excessive

force during the placement of the first trocar
� Placement of the other working trocars

under vision with increased gas pressure
(20 mm Hg) if necessary
� Nasogastric tube to deflate stomach
� Trendelenburg to remove intestinal loops
� Careful inspection before suturing the

surgical accesses
� The assistant should ask the surgeon for

visual aid to re-find his instruments
� The robotic instruments should be kept in

the visual field

Rectal lesions � Copious washing
� Antibiotics against gram positive, gram

negative, and anaerobic bacteria
� Suture in two layers (first running,

second interrupted) or two layers of
running 2-0 polyglactin suture imbricated
with several interrupted 3-0 silk sutures
� Tack the rectum to the levator fibers on

one side with interrupted 3-0 silk suture
to pull the repair away from the
subsequent vesicourethral anastomosis.
� Omental interposition to cover the repair
� Maintain drain until the first tool deposition
� General surgeon consultation
� Colostomy

� Postpone RP for 2–3 months after biopsy
and 4 months after TURP
� Intestinal preparation for high-risk patients

(previous radiotherapy, TURP, rectal surgery)
� Meticulous apical dissection
� Rectal digital exploration or air insufflations

of the rectum with pelvis full of saline
� Avoid excessive traction on the prostate
� Avoid excessive use of energy on the

anterior rectal wall
� To avoid rectourethral fistula, posticipate

the first cystourethrography after the
14th postoperative day

Ileus � Total fasting
� Nasogastric tube
� Intravenous fluids

� If the ileus does not resolve after 2–3 days,
bowel injury or persistent urinary
leakage should be ruled out

Vesical lesions � Single running suture
� Pelvic drain
� Maintain bladder catheter for at

least 7 days

� Accurate dissection of the bladder neck
� Limited use of electrocautery during BN

dissection to preserve native anatomy
and recognize planes
� Test bladder with 150–200 mL saline at

the end of the surgery

Ureteral lesions � Suture
� Ureteroureterostomy
� Ureteral reimplantation
� Stent for 4–6 weeks
� Pelvic drain
� Renal scintigraphy 4–6 weeks after

the removal of the stent

� Identify the ureteral orifices in case of
previous TURP or big median lobe
� Use methylene blue or ureteral stents

to prevent damage

CT = computed tomography; RP = radical prostatectomy; TURP = transurethral resection of the prostate; BN = bladder neck.
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At the end, the BN is dissected and divided by a BN-
sparing technique.

Hemostasis is controlled before proceeding to the
anastomosis.

Finally, a running urethrovesical anastomosis is performed
with a 30 cm V-Lock 17-mm ½ c stitch by starting and fin-
ishing at the 5 o’clock position. The anastomosis can be per-
formed entirely at the right side of the preserved PVC or in
two halves, on the right and left side of the PVC, passing the
needle under this complex as necessary. An 18F Foley silicon
catheter is placed with 10 mL of saline in the balloon. The final
aspect of the surgical field is shown in Figure 8.

It is important to underline that the DVC has been totally
spared, and consequently no ligation is needed.

The anastomosis (as well as any inadvertent vesical injury)
is tested for any leaks with 200 mL of saline.

No drain is usually used in our clinical practice. When
necessary, a Jackson-Pratt drain is placed through the left 5-
mm port. The specimen is removed in a retrieval bag after
enlarging the umbilical port incision as needed.

Postoperative care

If placed, the drain is removed when the volume is
< 100 mL/d or in the absence of any suspicious sign of urinary

fistula. Patients are regularly discharged on postoperative day
(POD) 5 with the Foley catheter still in place; the catheter is
then electively removed on POD 9 on an outpatient basis
without previous cystography.

Management of complications

A recent meta-analysis7 comparing the radical prostatec-
tomy (RP) approaches with regard to complication rates
demonstrated that total intraoperative complication rates and
mortality rates were low for all surgical modalities (retro-
pubic-RRP, laparoscopic-LRP, and RALP), suggesting that RP
is a safe procedure. Total intraoperative complication rates
were significantly higher for RRP (1.5%) vs RALP (0.4%)
(P < 0.0001) and for LRP (1.6%) vs RALP (0.4%) (P < 0.0001).
For total perioperative complication rates (17.9% RRP, 11.1%
LRP, and 7.8% RALP), RALP vs RRP (P < 0.0001) and vs LRP
(P = 0.002) were significant. According to these outcomes,
RALP shows the lowest morbidity among the surgical ap-
proaches of RP.

The treatment of the most common intraoperative and
perioperative complications that may be encountered during
RALP is summarized in the Tables 1–3. Tips for preventing
complications are also provided according to the published
literature.8–10

Table 3. Major Postoperative Complications of Robot-Assisted Laparoscopic Prostatectomy:

Management And Prevention

Postoperative complications Treatment Prevention

Bleeding � Monitor vital signs
� Fluid replacement
� Transfusion
� Reintervention
� Angiography and embolization

� Inspection of the surgical field under low
gas pressure intraoperatively
� Trocar removal under vision

Urine leakage � Intraperitoneal drain and prolonged
bladder catheterization
� Creatinine dosage in the drain output
� Antibiotic coverage
� Cystography before catheter removal

� Avoid big discrepancies between bladder
neck and urethra
� Reconstruct bladder neck when necessary
� Reduce Trendelenburg to diminish traction

at the anastomosis and avoid disruption
of the urethra
� Apply good traction on the running suture

to avoid a loose suture line
� Avoid crossing of the thread
� Anastomotic test for leakages with

150–200 mL of saline
� Repair of any leakage before the end

of the procedure

Hernia � Surgical repair � Meticulous fascial suturing for all trocar
accesses > 10 mm

Bladder neck sclerosis � Bladder neck incision � See ‘‘urine leakage’’
Urinary incontinence � Kegel exercises

� Pelvic floor muscles rehabilitation
� Urodynamics
� Surgical treatment (suburethral slings,

Pro-ACT, artificial sphincter)

� Accurate apical dissection
� Maximized preservation of the periprostatic

neuronal network
� Meticulous anastomosis
� Avoid opening of the endopelvic fascia laterally

Erectile dysfunction � Early pharmacologic rehabilitation
� Penile prosthesis

� Nerve-sparing dissection
� High anterior release of the NVBs
� Avoid tension and energy on the NVB
� Preserve accessory pudendal arteries

NVB = neurovascular bundle.
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Summary of the Major Published Series of RALP
on Overall Potency Results

Accordingly to a recent meta-analysis,11 nerve-sparing
RALP was associated with an incidence of 12- and 24-month
erectile dysfunction ranging from 10% to 46% and from 6% to
37%, respectively. The mean values of the 3-, 6-, 12-, and 24-
month potency recovery rates were 50% (32–68%), 65%
(50–86%), 70% (54–90%), and 79% (63–94%), respectively.11

Differences in the definitions and measures of erectile dys-
function, in the characteristics of the surgery (surgical tech-
nique, use of energy, experience of the surgeon, plane of
fascial dissection) and patient selection as well as in the
postsurgical rehabilitation may explain these widely different
rates of erectile dysfunction.

The mainstay to EF recovery is maximizing the preserva-
tion of the periprostatic neuronal network (ideally achieved
through an intrafascial dissection of the NVB) followed by
avoidance of traumatic or thermal injury. Theoretically, the
tridimensional magnification, scaling of movements, and
seven degrees of freedom associated with the robotic tech-
nology could significantly simplify and improve the results of
nerve-sparing procedures. Actually, a recent meta-analysis
shows for the first time a significant advantage in favor of
RALP in comparison with RRP in terms of 12-month potency
rates combined to a nonstatistically significant trend in favor
of RALP after comparison with LRP.11 Tewari and associ-
ates12 also showed a significantly shorter time to reach erec-
tions in patients who underwent RARP compared with those
receiving RRP, while Asimakopoulos and colleagues13 con-
firmed this outcome in a prospective randomized trial com-
paring RALP with LRP.

Conclusions

The better vision offered by the robotic platform com-
bined with the ability to perform millimetric dissection of the
NVBs allows the surgeon to follow anatomic planes that are
very hard to develop through classic retropubic or laparo-
scopic surgery and consequently to maximize the preserva-

tion of the periprostatic neuronal network minimizing
stretch neuropathy phenomena. In the hands of an experi-
enced surgeon, the robotic platform enhances the possibili-
ties of a total respect of the periprostatic anatomy, leading,
according to the most recent literature, to less complications
and better functional outcomes. It seems that the era of a new
gold-standard surgical treatment in the field of RP has
arisen.
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DA¼detrusor apron
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