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Perspectives of the Robot-Assisted Radical
Prostatectomy Learning Curve 10 Years Later

Welcome to the Springer Publishing series on robot-assisted urologic surgery.
In this textbook, we are generously given an entire agenda for the radical
prostatectomy operation. The genesis of the project started with our post-
graduate course at the American Urological Association meeting of the same
name. We are grateful to Springer Publishing for noticing the content and
inviting us to develop this book. Of course the real thanks then goes to the
multiple and talented authors who have signed on to the project and donated
their uncompensated time and endless creativity. We all share a common goal
of performing this operation at a high volume and excellent quality. Most of
us have worked together at various international conferences and continuing
medical education events. We hope you find this a valuable resource for study
and one to augment your case observations, videoconferences, and video
self-review.

In the forthcoming Chap. 2, you can review the objectives of the original
course and this textbook. As stated, this will be an advanced textbook for
surgeons who know basic docking, port placement, and the basic steps of a
well-selected case. Before we dive into this advanced content, we would like
to do a little story telling for your interest and background. As many have
said, the present and future make more sense when we understand the past.

Before there was a surgical robot and a learning curve, there was a desire
to develop a better way to perform a radical prostatectomy. As surgeons in
our late 40s who trained in the 1990s, we had the joy of learning mostly open
surgery —especially in oncologic procedures. However, the field of urinary
stones had made a complete transition to minimally invasive surgery, and the
field of laparoscopy was emerging in general surgery and basic extirpative
procedures. The initial laparoscopic nephrectomy was performed in 1990 by
Clayman and Kavoussi [1]; however the operative time of >6 h certainly led
to a slow roll out of the procedure. In the late 1990s, Gill et al. reported lapa-
roscopic renal cryoablation [2], and Clayman’s group had progressed with
oncologic applications for renal neoplasms—radical, nephroureterectomy,
and partial [3-5].

Therefore it made perfect sense that radical prostatectomy would go the
same route. But could a surgeon really do all of that reconstruction in the
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Fig.1 Open radical prostatectomy at Sentara Norfolk General Hospital, 1999

male pelvis with a pure laparoscopic approach? The open operation itself was
fraught with a long learning curve, blood loss, difficult exposure, and a very
fine line between success and failure in the now termed “trifecta” of onco-
logic control, potency, and continence. Training was also a difficult area.
Although we were not formally trained in laparoscopy at a high level as resi-
dents, at least we were trained in radical prostatectomy. Our mentors, how-
ever, were likely not formally trained. Our colleague Paul Schellhammer was
one of the first fellows at Memorial Sloan Kettering Cancer Center in the
early 1970s and performed only node dissections and open brachytherapy for
prostate cancer. His training in radical prostatectomy was postgraduate and
often involved case observations with Patrick Walsh at Johns Hopkins.

The problem with training in the 1990s was that the open operation was
difficult for trainees to visualize. In Fig. 1, you can see Paul Schellhammer
(Center) operating with John Davis (left) and an assistant in 1999. Can you
see any anatomy? Definitely not, and most trainees only saw drapes and
retractors until their chief resident year. Unless you were at an unusually high
volume center, most residents scrubbed on anywhere from 25 to 75 cases.
Expertise often required a fellowship, and in Fig. 2, you see the same setup at
MD Anderson Cancer Center: lights, retractors, instruments, but no anatomy
except for the two surgeons. From my personal standpoint (JWD) I am not
sure I ever saw the apical dissection as a trainee. Richard Babaian (Fig. 2,
left) would put his hands in the wound and manipulate the apex with his
thumb and index figure, and voila! The dorsal vein stitch was ready.

It was no surprise and somewhat refreshingly honest to see the now
famous 1997 paper from Schuessler et al. [6] on the first experience of lapa-
roscopic radical prostatectomy. The group performed nine cases with an
average time of 9.4 h and typical outcomes otherwise. The published conclu-
sion was that it was “feasible but offers no advantage over open surgery...”
Off the record, the authors were quoted as saying the operation was possible
but “don’t do it.”
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Fig. 2 Open radical prostatectomy at MD Anderson Cancer Center in 2002. Richard
Babaian, left, and John Davis, right

Fig.3 Early experience with laparoscopy at Charité Hospital, Berlin, Germany. Professor-
Chief Stephan Loening, right, and Oberartz Ingolf “Harry” Tuerk left

But as with many things in surgery and medicine, persistence can pay off.
Only 2 years later, Guillonneau and Vallancien [7] published a series of 65
procedures with an average operative time of 4.4 h. How long did my resi-
dency and fellowship cases take? 4 hours. So now we are on to something—
minimally invasive radical prostatectomy with the possibility of less bleeding,
faster recovery, and better surgical vision.

From my perspective (MDF), laparoscopic radical prostatectomy was not
part of the fellowship at Johns Hopkins, but rather a challenge from Paul
Schellhammer as a junior associate in his group. Early attempts were long, as
with the Schuessler group, and led to open conversion for the anastomosis.
Clearly, additional training was needed. Fortunately, another colleague in the
Norfolk group, Gerald Jordan, met with a colleague at a meeting in Hamburg
Germany — Stephan Loening, Fig. 3. Professor Loening is a German native
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Ingolf “Harry” Tuerk, MD, PhD

Fig.4 Surgical team for the first laparoscopic radical prostatectomy at Sentara Norfolk General Hospital in 2001 led
by Ingolf “Harry” Tuerk. Group photo left to right: John Davis, Harry Tuerk, Michael Fabrizio, Filippos Kondlyis, and
Mike Pryor

but trained in the USA and practiced at the University of Iowa for many years
before deciding to return to Germany as chair of urology at the famous
Charité Hospital in Berlin. He had trained a young faculty member, Ingolf
“Harry” Tuerk, Fig. 3, in laparoscopy and eventually he was able to master
the prostatectomy operation. By 2000, he had performed over 150 operations,
and could complete them in an eye opening 2 h. Plans were quickly made for
a joint international training exchange: Tuerk would train Fabrizio in Norfolk
for 6 months, and then would train Davis back in Berlin for 6 months follow-
ing his MD Anderson fellowship. Additionally, Fabrizio traveled to Paris and
spent a week with Drs. Vallancien and Guillonneau when the largest series in
the world was 160 cases.

The first laparoscopic radical prostatectomies at Sentara Norfolk General
were performed by Tuerk and Fabrizio in March 2001, and a short series of
just under 50 were performed in the next 6 months. Figure 4 shows the team
for the inaugural case. Eventually, this extensive training method was suc-
cessful, and both of us were able to perform the operation independently.
A typical operation with time splits (ideal):

* 30 min: position, ports.
e 30 min: mobilize vas/SVs.
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¢ 30 min: drop bladder, endopelvic fascia, sew DVC.

¢ 30 min: divide bladder.

e 60 min: prostatectomy —to apex.

¢ 30 min: place and tie posterior two interrupted stitches.
¢ 30 min: place anterior four stitches.

That adds up to 4 h, but could be 5-6 h in the early cases. Obviously one
case/day was very tiring and that was the end of the surgical schedule, or fol-
lowed with minor procedures. If we both helped each other, we could pull off
two cases. Fellow/resident training was possible but took a few years before
they could play a meaningful role.

During this same 2-year period, a similar tale of complex training and
planning was developing at Henry Ford Hospital in Detroit. In January 2001,
Mani Menon was our visiting professor in Norfolk, and he outlined his plans
for working with the French group [7] who would essentially spend 1 week a
month doing cases with him with the idea of independence growing over
time. Figure 5 shows the social time we had together at the recently relocated
Battleship Wisconsin in downtown Norfolk.

As we will summarize at the end of this piece, all of this training was fea-
sible, but very elaborate, and highly impractical for the rest of the practicing
world. We knew minimally invasive surgery was going to succeed, but there
had to be some additions to our technology.

Fig.5 Visiting Professor Mani Menon visits the Battleship Wisconsin, January 19, 2001: Left to Right: Roy Brown,
Mike Pryor, Paul Schellhammer, Mani Menon, Nacem Rahman, Dan Rosenstein, Paul McAdams, rotating intern,
Filippos Kondylis, Sture Sigfried, and John Davis
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Fig. 6 The Computer Motion robotic platform Zeus, coupled with the Aesop camera robotic arm, and the Socrates
telementoring system. Upper right—Harry Tuerk operates the console in Berlin, Germany. Lower—the surgical team
assists with the robotic arms attached to the table. Not-pictured—Mike Fabrizio is using the telementoring system
Socrates from his office in Norfolk, Virginia. From his console, he can drive the camera and draw on the screen

What did we do in Norfolk? We partnered with the now defunct company
Computer Motion to be part of their FDA trials to be an approved surgical
robot called Zeus. The platform looked really neat—you sat in a chair with
3D glasses and manipulated two robotic arms that latched to the rails of a
standard operating room table. The camera was driven voice activated by the
company’s Aesop camera robot that we had used independently for laparo-
scopic prostate and kidney cases. For robotic surgeons used to pressing the
daVinci peddle and moving the camera to a new spot to the right and a little
down in a matter of seconds, imagine having to use voice activation:

“Aesop.” [Aesop Beeps that he is awake]. “Move Right.” [Aesop pans right slowly].
“Stop.” [He stops]. “Move down.” [He moves down.] “Stop.”

The hand controls worked but the degree of freedom was only 6° and cer-
tain areas like the bladder drop step were out of range so you had to mix lapa-
roscopy and robotics back and forth. Eventually your hands became very sore
using the grips. Figure 6 shows the platforms from Computer Motion in
action—including the telementoring Socrates system. As you can probably
Google online—Computer Motion and Intuitive Surgical sued each other
over patent infringement—almost to the point of bankruptcy. However, in the
one of the greatest business decisions on record, Intuitive bought Computer
Motion (its sole competition) and shut the company down. The meteoric rise
of “ISRG” is well known. Oh well. At least Mike got his picture in the local
newspaper—Fig. 7. Aesop had one memorable feature: You could say
“Zeus—Compliment.” And it would say “You are the greatest surgeon in the
world.”

What did Mani Menon do in Detroit? Eventually, he determined that he
just could not do laparoscopic RP to his satisfaction—despite all of the fine
French training. A generous donor gave him the opportunity to invest in the
daVinci platform from the outset, and he soon published that the learning
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“TheVirginian-Jlilot

SEavING MAMPTON ROADs AND NOATHEASTINN NORTS CARDLING

The cutting edge

ZEUS, a gangly robot, lends three helping hands
to surgeons at Sentara Norfolk General Hospital

Fig.7 Novel technologies like Zeus and its futuristic vision made it through our local papers years before da Vinci was
found to be superior
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Radical Prostatectomy Trends at
EVMS

Fig.8 The da Vinci platform changed our volumes like never seen previously. ORP =open
radical prostatectomy, LRP =laparoscopic radical prostatectomy, dVP=da Vinci Radical
Prostatectomy

curve was now feasible—even for an open surgeon. Two years later, we also
had to make the switch to daVinci for the impending robotic arms race.
Although as urologists we were trained and ready with a high volume proce-
dure, many surgeons who lived through this era will recall that most hospitals
bought these robots in the off chance that their cardiac surgeons would want
to touch them. Most did not, and a few programs had unused robots in their
departments ready to use now that the technique was described and proctors
available.

Now we had not only a technique but also a company with a marketing
plan. Websites came to light and billboards could be seen with surgeons
standing in front of new console units. Our volumes exploded like never seen
before. Figure 8 shows typical patient treatment selections overlapping lapa-
roscopy, while Fig. 9 shows the surgical choices into the first 2 years of robot-
ics. Figure 10 parallels Fig. 4 in showing the initial robotic case at Sentara
Norfolk General Hospital in August, 2004—also made the local papers
(upper right image of Adam Ball at bedside). Once again, attending surgeons
had to be learners again, and fellow/residents had to revert to supporting cast
(sorry guys, but thank you for your sacrifices).

Where does all of that history leave us today? The debate on how to per-
form the perfect technical radical prostatectomy continues, although now in
the majority of cases it involves a daVinci robot. The debates now mostly
focus on what techniques to apply, how to measure outcomes, how to train,
how to troubleshoot, and how to introduce new concepts.

In this textbook, you will see chapters organized by theme—technique,
perioperative care and safety, outcomes, and patient education. To conclude
this highly personal introduction and move on to the formal presentations, we
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Fig.9 Localized Prostate Cancer Choices at Eastern Virginia Medical School 1990-2004

Fig. 10 The initial robot-assisted radical prostatectomy at Sentara Norfolk General Hospital, August 2004. Upper
left—surgeon Mike Fabizio, upper right—fellow Adam Ball (leff) and chief resident Kevin Bordeau (right). Lower
left—typical port placement. Note we did not use the fourth arm for this standard system. We had one but did not know
how to dock it or use it. Lower right—the era of surgeon ergonomics begins
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can give you a series of bullet points on the impact of robotic surgery after
>10 years of experience:

e The training is improved —everyone can see, learn to dissect, and learn to
sew. Training can be stepwise starting early residency.

e The timing of training is improved—feasible for residents, fellows, and
not requiring extraordinary training efforts as we experienced

* The ergonomics is improved—3—4 cases per day feasible compared to 1
long, tiring case of LRP.

e The anatomy is clear—techniques can be described from the central cam-
era frame of reference and transferred surgeon to surgeon.

* The platform can improve—standard to S, to Si, to Xi, with improved
instrumentation and assistant surgeon high definition video.

¢ Simulation is here —Mimic, etc.

e The cost is higher—but improves with efficiency and reduced complica-
tions. Of course proton therapy makes everything else appear reasonable.

Enjoy the textbook and thank you for reading. Thank you again to all of
our coauthors.

Houston, TX John W. Davis, M.D.
Norfolk, VA Michael D. Fabrizio, M.D.
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Robot-Assisted Radical Prostatectomy:
Step by Step



John W. Davis

Introduction

Surgical space creation can involve several con-
cepts including pneumoperitoneum access, trans-
peritoneal versus extraperitoneal space creation,
port placements, creating anatomic planes around
key steps of the operation, and troubleshooting
hostile anatomy. For this chapter, we will step out-
side of the traditional format of an original research
article or structured review, and discuss straight-
forward “how I do it” descriptions with illustra-
tions. A key take home message is that minimally
invasive radical prostatectomy (MIRP—Ilaparo-
scopic or robot-assisted) skills are like a toolbox of
tips and tricks, and surgeons should learn all of
them, and employ them when the anatomy calls
for them. This mentality is distinct from other situ-
ations where one would believe or interpret from
evidence that specific techniques are superior in
all circumstances and should be executed the same
way every time with more efficiency. As an anal-
ogy, if one drives from home to work the exact
same route every day, you don’t know your city

J.W. Davis, M.D. (X))

Department of Urology, Uro-surgical Prostate
Cancer Program, The University of Texas
M.D. Anderson Cancer Center,

Houston, TX, USA

e-mail: jdhdavis@aol.com

© Springer International Publishing Switzerland 2016

and neighborhoods as well as if you try different
routes. You may still prefer one route to another,
but the diversity improves your orientation and
over time your efficiency.

Establishing Pneumoperitoneum,
Ports, and Docking in <8 min

By now, most surgeons attempting MIRP will
have formal training in establishing pneumoperi-
toneum, but a few options are worth a brief
description. The most common method would be
Veress needle access. The device includes a sharp
needle with a hollow bore and inner blunt portion
that retracts upon perforating tissue. Therefore
the sharp edge is exposed when perforating fas-
cia and subcutaneous tissue and then the blunt
edge slides forward after entering the abdominal
cavity. In the supraumbilical position, the sur-
geon should feel two distinct “pops” going in:
upon passing fascia, and again through pneumo-
peritoneum. It is important to gauge depth
expected based upon patient size, and not to
overly penetrate and damage bowels. I lift up on
the fascia with a blunt towel clip—one blade
inside the umbilical circle, and the other blade
subcutaneous. This elevates the fascia off the
bowels [1]. You can do the water drop test if you
prefer, but with a clean entry and initial pneumo-
peritoneum measurement of <5, you are likely in
every time. See Figs. 1.1 and 1.2.

J.W. Davis (ed.), Robot-Assisted Radical Prostatectomy, DOI 10.1007/978-3-319-32641-2_1
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Fig. 1.1 Through a supra-umbilical vertical incision, a
blunt towel clip is placed with 1 blade in the umbilicus
and one subcutaneous with vigorous lift

Fig. 1.2 The Veress in inserted, feeling the 2 “pops” on
entry, and the entry pressure will be measured. The clamp
is pulled up with force to separate fascia from bowels

Next, keep momentum going rather than
watching the pneumoperitoneum measurements.
We roll the robot into place while the gas is flow-
ing. If you roll the robot to your arms reach with
the patient flat, you can reach and pull the arms

out wide, then go steep Trendelenberg, and then
fining rolling to the final position—Fig. 1.3.

For port placement, the basic rules for trans-
peritoneal are:

e Camera is supra-umbilical, slightly to the
patient left in the right side assistant
configuration—Fig. 1.4.

* Robot arm/left—15 cm up from the pubic
bone, and 9 cm (4 fingers) wide from the
camera—Fig. 1.4.

¢ Robot arm/Far Left (Often referred to as the
“3rd arm for daVinci Si or “4th” arm for
daVinci standard and S models)—place 2-3
fingers angled up from the left anterior supe-
rior iliac spine—Fig. 1.5.

e Robot arm right—mirror image for robot arm
left—Fig. 1.6.

* Assistant port—suction—triangulate up from
the camera and robot arm right—Fig. 1.6.

e Assistant port— 12 mm—mirror image to the
robot arm/far left. Figure 1.7—final config-
uration.

It is noteworthy that for very thin patients with
less width, the robot arm/far left can go very ver-
tical from the anterior superior iliac spine —keep
three finger breadths from robot arm/left. For the
assistant port 12 mm—keep somewhat close to
the right anterior superior iliac spine as a high
placement might keep clips out of range unless
using special designs for obese patients.

Intuitive makes obesity trocars for such
patients, and most vendors have disposable extra
long trocars for such patients.

In general, if you can insufflate while posi-
tioning, place ports with basic hand measure-
ments, and keep multi-tasking, you can be on
consult in <8 min.

If the patient has significant scar, or the Veress
needle technique does not give you low entry
pressures, then convert to an open access tech-
nique. We use the balloon port from Applied
Medical (Rancho Santa Margarita, CA). To
explore for adhesions right under the camera
port, place holding stitches in the outer fascia and
gently dissect/probe into the ensuing layers. Use
finger dissection to feel for adhesions and stuck
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Fig. 1.3 While the
pneumoperitoneum is coming
up to 15 mmMg, the robot is
simultaneously rolled into
position and the patient placed
into steep 25° Trendelenberg
position

‘_..‘
A
L3

Fig. 1.4 Camera position and initial left side port Fig.1.6 Patient right ports are placed: robot, 5 mm assis-
measurements tant suction, and 12 mm assistant port

Fig. 1.5 Left-sided ports are in and starting to measure ~ Fig. 1.7 Final configuration for transperitoneal ports-
the right pubic bone is top of image, head down
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bowel. An alternate entry pathway may be in the
lateral port regions similar to renal surgery.
Overall, the surgeon should be cautious, and
some authors report overall safety superiority
with routine open access techniques [2].

If you must take down adhesions from
prior surgery, it may be best to setup a stan-
dard laparoscopic camera kit with 5 and
10 mm lenses Fig. 1.8. The 5 mm lenses can
fit through a daVinci port using its adapter
ring. This allows camera access to all ports
and viewing for sharp dissection. If the adhe-
sions are thin, then sharp dissection is reason-
able, but if thick tissue with vascularized
omental pedicles, then consider a bipolar or
Ligasure device. These bleeders are hard to
find later if they drop down and migrate into
the upper quadrants. Therefore it is better to
seal them up front.

Often the 5 mm assistant port has a good over-
all view of the lower quadrants for finding and
lysing adhesions.

We previously published a guide to extra-
peritoneal access training, including resources
needed, equipment changes, and pitfalls to
avoid [3]. In general, a kidney balloon dilator
creates the extraperitoneal spaces, and the
ports move down from 15 to 8 cm up from the
pubic ramus—Fig. 1.9. This technique needs
some hands on training or case observations,
but is feasible and a good tool-box technique to

have in case of adhesions or need to reduce
Trendelenberg requirements (15° rather than
25°).

Basic Space of Retzius Space
Creation

If the sigmoid colon is in the way, then mobilize
it. This will free space for a posterior Pouch of
Douglas dissection of the seminal vesicles and/or
free space to access left pelvic lymph nodes.
Otherwise, if ready to proceed into the pelvis,
here are some tips and tricks:

e The urachus and medial umbilical ligaments
have a few bleeders— get them sealed well or
the bleeding drips onto the camera—Fig. 1.10.

* Once these are divided, use sharp/cautery dissec-
tion to divide laterally to the vas—Fig. 1.11.

* Stay medial to the vas and you will avoid the
iliac vessels.

¢ Ifno lymph node dissection or minimal planned,
you can leave the vas intact. For extended nodes,
you will eventually divide them laterally.

* Medial to the vas, separate the planes down low
and can go straight to the endopelvic fascia.

* De-fat over the prostate and bladder neck.

* Be careful and seal the superficial dorsal vein—
this bleeds and is hard to control if avulsed and
retracts back—Figs. 1.12 and 1.13.

Fig. 1.8 Lysis of adhesions holding a standard laparoscope and hand held instruments
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Fig.1.9 Diagram

Fig. 1.10 Basic initial space of Retzius creation. Pull
down on the midline with the Prograsp™ and the divide
the urachus/median ligaments. Use good bipolar current
to seal the vessels while in view

Urachal Stitch Trick

In some cases, the bowel is just in the way, and
rides up in your field. This may be a variant anat-
omy or related to obesity. In other cases, you may

Umbilicus ‘., A

A

4
’ P
15 7
’ * .
4 .
Anterigr.supetior iliac
spine’

Fig. 1.11 The peritoneum is cut on the right side to the
vas. The pubic bone is seen in the distance, and once
exposed symmetrically on both sides, you can proceed to
de-fat over the prostate

wish to reduce Trendelenberg position due to
cardiac risk. One method of interest plays upon
the concept of externalized sutures to add to
exposure. Guru et al. [4] published this concept
as a Marionette nomenclature in its use for set-
ting up robotic ileal conduit. The basic concept is
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Fig. 1.12 The fat of the bladder needs removing, taking
care to avid the superficial dorsal vein and the tip of the
scissor

Fig.1.13 The perivesical fat is exposed, sealed, and sent
for a specimen

to sew a long 2-0 Vicryl to several spots on the
cut urachus. Then use a Carter Thomason® device
to perforate over the camera port and exteriorize
the string. Clamp the string under tension for
additional cephalad retraction without using an
instrument for the purpose —Fig. 1.14.

Seminal Vesicle Exposure: Anterior
or Posterior

The posterior approach goes through the Pouch
of Douglas and was popularized in the pre-
robotic era by the Montsouris group in Paris [5].
As mentioned, the sigmoid colon might need
mobilizing first—Fig. 1.15. This approach is
easier on beginners in terms of getting to the tip

Fig. 1.14 Urachal stitch trick. The full-length 2-0 Vicryl
is sewn around the urachus, exteriorized with a Cater-
Thomason®, and retracted cephalad to keep the bowels out
of the field or for reduced Trendelenberg position

of the seminal vesicle and effective clipping or
bipolar sealing the small arteries here. The pouch
is incised about 2 cm up from its lowest point,
and for about 68 cm in width (Fig. 1.16). The
3rd arm lifts the upper peritoneal surface and the
space is bluntly opened. In thin patients you will
see the vas and SVs quickly such as with Fig. 1.16
but in some patients you have to look around.
Always track the vas down from the sides to stay
oriented. A ureteral injury could result from dis-
oriented dissection in this space.

Essentially, a normal SV that is not affected
by infection, biopsies, neoadjuvant treatments,
or cancer should just tease out of its bed. The
vessels hold it in place, and as you seal them, the
SV rotates out. It is fragile and therefore too
much traction before releasing the vessels results
in significant tearing injury. The cut vasa can be
good retraction points. Most of the vessels run
posterior, and just lateral to the SV tip. An avail-
able retraction instrument (3rd arm or assistant)
can grasp the bare surface of the SV and start the
dissection while the robotic arms seek out and
seal/cut the small vessel. Once the tip is free, a
few lateral attachments remain and then the step
is completed—Figs. 1.17 and 1.18. In some
cases, the very large SV tip is easier to dissect
from this angle than anterior.

In summary, the posterior dissection:

» Easier to learn.
* Very low tension on the SV/nerves.
» Facilitates bipolar or clip-free dissection.
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Fig.1.15 The sigmoid colon may be in the way for a posterior approach. Once free, the sigmoid should straighten out

and show you the full pouch

Fig. 1.16 Incise the pouch 2 cm or so above the lowest
point. Lift up with the 3rd arm and open the space. In thin
patients, the vas/SV should be seen soon

Fig.1.17 Divide the vas. There is always an artery right
behind it that needs sealing with clip or bipolar

* Step times equal to anterior if initial exposure
learned.
* Possibly faster for larger SVs.

The anterior approach is required for extra-
peritoneal access, and can also be efficient. In

theory, it is slightly less invasive, as the pouch
barrier remains intact and might keep operative
site bleeding or urine like out of the abdominal
spaces. [ have also wondered if bleeding from the
SV’s would be harder to tamponade if the Pouch
is opened up. On the other hand, the exposure to
the SV tips is trickier with the bladder now in the
way, and additional challenges can add to the
complexity such as long SV tips, peri-SV scar-
ring, and a large prostate volume.

The principles of dissection are the same for
either approach, and the adjacent neurovascular
bundle lateral to the SV tip mandates no monopo-
lar cautery in these areas. A few tips/tricks and
figures are useful:

* Gauge the viewing angle. In some patients
there is a naturally downward angle and you
can remain in zero lens. However if you cannot
see down well at the bladder neck division step,
then change to a 30° down angle—Fig. 1.19.

* The bladder neck step needs to be completed to
the point that the vasa are seen in the midline.

* Additional space is created by taking down
some of the bladder pedicle and clipping the
lateral branches of the Santorini plexus that
runs in the lateral thirds of the bladder neck
region—Fig. 1.20.

* The key to setting up the clips on the SV’s is to
find the medial tip of the SV and get the
Dennonvilliers fascia off of it. A single hemo-
lock™ or two can then fire around the lateral
sides and complete the step—Figs. 1.21 and 1.22.
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Fig. 1.18 Grasp the bare surface of the seminal vesicles and rotate medial. Push the Dennonvilliers fascia down and
isolate the small arterial pedicles for clipping or brief bipolar sealing

Fig. 1.19 In the anterior SV approach, the bladder neck
is fully divided. The catheter is still held on traction
towards the abdominal wall. Clips are seen laterally where
lateral Santorini Plexus branches are controlled. These
steps help open width to the space such that the SV’s can
be found without working in a tight ravine-like space

With either approach, once both pairs of vas/
SV are freed, the structures can be lifted to the
abdominal wall and expose the Dennonvillers
fascia.

Posterior Planes: Creating a“High”
Risk or “Low” Risk Plane

Although the Dennonvilliers fascia has a single
label, it does have multiple layers [6, 7]. You
can create a surgical plane in the higher layers
posterior if risk of pT3 cancer in the area is not
expected. The plane tends to but right under the
base of the vas, and looks gray in shape. It is a
nice plane to be in, as it will connect easier with
the nerve sparing planes. For a high-risk plane
you can go a full centimeter or so lower and
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Fig. 1.20 If the space is still tight, additional bladder pedicle can be taken. Now the vas can be grasped and lifted to
take the plane to the tip of the SV

Fig.1.21 If the tip of the SV can be determined and freed medially, the a Hemolock™ clip can seal the tip of the SV
with the Vas



Fig. 1.22 After 2 or so clips, the SV pedicles are con-
trolled and the step completed on each side. Efficiency is
created by setting up the space properly

JW. Davis

break into the more traditional peri-rectal plane,
and that will have obvious peri-rectal fat as a
signal. See Figs. 1.23, 1.24, and 1.25.

Troubleshooting Space

The later-generation robots have quite long instru-
mentation and sticking to standard port configura-
tions described above and published elsewhere. It
would be unusual to run out of instrument reach to
the apex, as was encountered with the much
shorter array of instruments used in pure laparo-

Fig.1.24 From the posterior plane, find some of the ped-
icles in line with the posterior SV’s. These run with
Dennonvilliers fascia and are always there. They will
bleed without proper clips. Dividing these creates addi-

tional “lift” on the prostate such that when you move to
the nerve sparing step you are oriented on medial and lat-
eral borders of the neurovascular bundles
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Fig.1.26 Pubic arch interference. The prostate is mostly
under the bone, and the lateral spaces very reduced.
Standard maneuvers (right) such as pedicle division often

scopic procedures. However some patients will
challenge access due to gland size or pubic arch
interference. In some cases, the entire base of the
prostate can be under the pubic arch. There is no
specific remedy for this, other than to remember
that the robotic ports are held in a static position
by the arm through which the instrument is
rotated. That static position can be modified by
pressing the set-up button and manually pushing
the port down and into the abdomen. This will
lower the angle of the instrument such that it can
clear the pubic arch. If there is no pubic arch inter-
ference, we often pull the ports up and out to cre-
ate more room for assistant instruments. See
Figs. 1.26 and 1.27.

lead to instrument collisions with the bone and the need to
seal bleeders along the bone

Accessory pudendal arteries are a 5-10%
variant, but higher rates are reported [8, 9]. They
should be kept lateral with incision of the endo-
pelvic fascia medial. The DVC stitch should be
placed with care not to injure it at the apex—
Fig. 1.28. In select cases, try the DVC cut with-
out a suture and pneumoperitoneum to 19 briefly.
Then selectively sew the DVC. Box et al. showed
a 40% rate of such arteries but no effect on
potency return [8]. Given the controversy it is
best to preserve what you can. What is not pub-
lished as well but observed is that some vessels
start out looking like accessories, but then insert
into the prostate rather than course around it.
These have to be taken.
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Fig. 1.27 With pubic arch interference, the apical spaces
are reduced and the final sewing angles can be limited.
The arms need to be adjusted up/down to give the straight-
est angle to the urethra and the assistant might need to
provide additional retraction not needed in most cases

Occasionally, a patient with a pre-existing
penile prosthesis subsequently needs RARP. The
key is to leave the pseudocapsule intact and free
of injury [10]. The reservoir should be full during
initial exposure. Then drain the reservoir to cre-
ate the space to the prostate. See Fig. 1.29.

Conclusions

The key steps of a successful RARP are the blad-
der neck division, neurovascular bundles, apex,
and anastomosis. Yet to get to these steps, you
need good exposure and an ability to adapt to
hostile anatomy and variances. The concept of
“space creation” is to access certain anatomic
points in and around the key procedure steps that

Fig.1.28 Accessory pudendal arteries can be tricky. The endopelvic fascia should be incised medially and the artery
pushed laterally. The challenge is then to place the DVC stitch without injury at the apex. Photo credit-Vipul Patel
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Fig. 1.29 Inflatable penile implant. Dissect out the reservoir without injuring the pseudocapsule and then empty the
fluid (i.e. inflate the prosthesis) to create the space

optimize such performances. The choice of ante-
rior or posterior seminal vesicle approach can be
patient specific, and overall it is best for surgeons
to learn both techniques. In my experience, trans-
peritoneal is most efficient to set up, but extra-
peritoneal has its advantages and is worth adding
to your repertoire.

Related concepts are involved in extended
template pelvic lymph node dissection which
will have its own chapter.
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Course Description

This particular chapter and the text as a whole
will focus on the advanced content of robot-
assisted radical prostatectomy, for surgeons who
have completed their first 100 cases. The course
assumes that the learner has hands on experience
with port placement, docking, and initial case
performance in well-selected cases. For partici-
pants seeking advanced training, this course will
provide video-based discussion, and literature-
based didactic content for managing difficult/
unexpected anatomy, advanced access tech-
niques, extended lymphadenectomy, adjustments
for high risk/locally advanced disease, radiation
salvage, and complication management. The fac-
ulty will provide numerous techniques to improve
time efficiency, and thoughts on how to perform
the least traumatic dissection of the nerve bun-
dles and apex. The faculty will provide
international-based experience and evidenced
based summaries of the risks and benefits of this
procedure to aid in patient counseling.

Problems Assessment

We want to fix the problem of the learning curve
of the surgeon who has learning the basics of
robotic prostatectomy, but now needs to expand
their practice to the broader range of case selec-
tion, and to improve their performance.

J.W. Davis (ed.), Robot-Assisted Radical Prostatectomy, DOI 10.1007/978-3-319-32641-2_2


mailto:jdhdavis@aol.com

18

Needs Assessment

Unless a surgeon has trained with a high volume
robotic surgeon, they will not have sufficient
experience with managing difficult case anatomy,
and may still be experience longer operative
times that may diminish the benefits of this
approach. This course will seek to fill in the
knowledge gaps so that the learning can apply
their basic knowledge to advanced skills.

Learning Objective 1: to analyze a difficult ana-
tomic variation in robotic prostatectomy and to
apply the best solution to the problem.

Learning Objective 2: to select appropriate
patients with high risk or recurrent disease for
robotic surgery and to design and execute the
most effective operation.

Learning Objective 3: To critique the best avail-
able evidence and to summarize the most up to
date estimates of risk and benefit of robotic
prostatectomy.

Learning Objective 4: To collect ten or more sur-
gical tips/tricks that improve time efficiency, and
the least traumatic dissection of the nerve bun-
dles and apex.

Learning Objective 5: To Improve Functional
Outcomes.

Difficult/Unexpected Anatomy

The learning curve for RARP is the topic of much
debate and different findings. The initial 20 cases
are important for basic port placement, time effi-
ciency, step-by-step performance, etc. In many
cases, the new robotic surgeon will have observed
several cases and videos, and performed an ani-
mal lab for skills. Initial cases are very well
selected and proctored, and therefore it is com-
mon that the first 3-5 cases are fairly smooth.
However, somewhere between cases 5-20, an
unexpected anatomic feature may be encountered
that may lead to a lengthy case time and/or
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conversion to open. So let’s think of three
separate concepts to improve our training organi-
zation: (1) What is a “well selected case”? (2)
What is an expected challenge? and (3) what can-
not be predicted as a case challenge?

A well-selected case would include:

No obesity: BMI <30 for starters.

Reasonable prostate size of <40 g.

No prior abdominal/pelvic surgery.

No significant anesthesia risk for a prolonged

case of 4-6 h.

5. Lower risk disease: this has changed with the
need to avoid overtreatment, but at least try to
exclude patients needing and extended PLND,
and preferably no PLND.

6. No median lobe on TRUS.

7. No predictors for surgical plane scaring such

as multiple biopsies, hormone use, pelvic

radiation, prostatitis.

e

An expected challenge, therefore, would
include patients who have one or more of the fea-
tures excluded above.

That leaves us with the more troubling chal-
lenge—what constitutes an unexpected chal-
lenge. Lets compile a working list and propose
some possible solutions that our faculty will dis-
cuss and demonstrate through video.

1. Narrow pelvis. You can tell you are in for a
narrow pelvis at the bladder neck step if you
observe that the bladder neck is still under and
possibly distal to the pubic arch. To some
extent, the severity of this problem is lessened
with robotics compared to straight laparos-
copy, because the robotic ports are placed
much higher on the abdomen than laparos-
copy. The 1 and 2 arms are generally at
15-17 cm from the pubic arch in robotics
compared with 8-10 cm from laparoscopy.
Therefore, the angle of entry in robotics is
lower than laparoscopy and less likely to
collide with the bone. Nevertheless, here are
some tip descriptions:

(a) The port alignment has some leeway in
terms of anterior/posterior movement.
Some call this “burping” the port. You
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(b)

call hit the set-up joint and “pull” the port
up to the ceiling. This is the common
default move, as it allows greater separa-
tion between the working arms, camera,
and assistant ports. In a narrow pelvis,
however, the pulled-up position may
exacerbate pubic arch collisions. During
the PLND and most of the prostatectomy,
this is not an issue, but when it is time for
the anastomosis, you may need to “push”
the port back down towards the floor, and
this will allow a better collision free angle
to the urethra.

Suturing. With less angles and access,
you may need to practice various one-
handed maneuvers to get the sutures into
their correct spots. The 4th arm can be
useful in lowering the bladder neck out of
the way, or the assistant does this. It will
just take longer as each suture takes some
setting up. Perineal pressure with a well
placed sponge-stick may help push the
urethra out further into a less collision
prone spot.

2. Narrow Pelvis—comments from Koon Rha.

(a)

(b)

There is a paucity of anthroporphic stud-
ies comparing Asian pelvis to Caucasian
pelvis. The last discourse on interracial
pelvic variations was written by Turner
[1]in 188S5. He classified pelves into three
types—platypellic (widest), mesatipellic,
and dolichopelic (narrowest). However,
his sample size of various races was lim-
ited and the Asian populations were het-
erogeneous by  his  classification
(Mogolloid and Malayan peoples were
classified as platypellic while Aino were
dolichopellic).

There has been a recent revival in interest
in pelvic dimensions with relation to out-
come of radical prostatectomy. In a recent
report by Hung [2] and colleagues, 190
men undergoing open radical prostatec-
tomy were prospectively recruited and
underwent MRI to obtain standard obstet-
ric pelvimetric measurements of interspi-
nous distance at the pelvic midplane,
intertuberous distance at pelvic outlet and

(c)

(d)

(e)
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anteroposterior diameters of the midplane
and outlet. Additionally, a new MRI-
based parameter, apical depth, defined as
the craniocaudal distance from the most
proximal margin of the symphysis pubis
to the level of the distal margin of the
prostatic apex as measured on the mid-
sagittal MRI image was developed. Using
these parameters, a pelvic dimension
index (PDI) was created where a wide,
shallow pelvis would have a greater PDI
and a narrow, deep pelvis would have a
low PDI. However, at eventual multivari-
ate analysis, only prostate size was a sig-
nificant factor in predicting blood loss and
none of the variables were significant in
predicting positive margins.

In a follow-up study by Hung et al. [3]
looking at 151 robot-assisted LRP only,
he found that no pelvic dimensions were
associated with prolonged operative time,
estimated blood loss nor surgical margin
status. Only prostate volume was posi-
tively correlated with longer operative
duration (p=0.015) and estimated blood
loss (p=0.045) on multivariate analysis.
Matikainen et al. [4] built on the PDI as
described by Hung to retrospectively
study 586 men with preoperative MRI
prostate undergoing RRP or LRP to deter-
mine the risk factors for having an apical
positive surgical margin (PSM). While
limited by the small number of patients
with apical PSMs (93), at logistic regres-
sion they found a positive correlation
between apical depth and the occurrence
of apical PSM.

Finally, Mason et al. [5] in a retrospective
series of 76 patients undergoing robot-
assisted LRP sought to combine pelvim-
etric indices measured using an endorectal
coil MRI with prostate volume creating a
prostate volume to prostate cavity index
ratio. A ratio of <6 had significantly less
blood loss (39 % less) and shorter operat-
ing time (12 % shorter) than those with a
ratio >6. Indeed, it would be easier to per-
form a prostatectomy on a small gland in
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3.

4.

a wide pelvis than a large gland in a nar-

row pelvis. In this study however, positive

surgical margins were not associated with

PCI or prostate volume.

Ureteral Position.
(a) If the ureters are close, you have two com-
mon solutions:

* 1 cm or so clearance to the cut edge.
You can probably get away with a pos-
terior reconstruction to push the ureters
inward. This basically flows like open
RP—posterior tennis racquet with
interrupted 2-0 Vicryls. Doing a run-
ning anastomosis at this point is a bit
tricky and we will demonstrate. The
key is to get your two running strands
very close to the posterior suture line
so there is no gap. Place two suture
lines on each side, and then parachute
it down.

¢ <1 cm clearance. Your call, but recom-
mend trying to place JJ stents over a
wire so you are not stuck with postop-
erative obstruction.

Median Lobe. Most can be predicted but not
all. Many videos are available on this topic.
Men with high IPSS score and voiding dys-
function should have preoperative assessment
including ultrasound to look for intra-prostatic
protrusion. Staging MRI often gives excellent
definition of the anatomy. The bladder neck
should be entered in a more cephalic position
to avoid incising the prostate lobes. The blad-
der neck should be dissected away from the
prostate keeping the median lobe on the pros-
tate. Unusual asymmetrical prostate shapes
can be suspected upon entering the bladder
neck when the Foley balloon cannot be found
in the usual median position.

The key is to elevate the lobe, locate the
ureters, and then truncate at the appropriate
spot. Once you are full thickness bladder wall,
you will hit the median lobe again. Follow this
spot straight down to the vas. Either lift up on
the lobe, or if it is huge, some have demon-
strated placing a suture through it to elevate
further. Once isolated the median lobe can be
elevated by the fourth arm or using a Carter-

. Anesthetic.
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Thomason device. Care should be taken to
avoid enucleating the adenoma while dissect-
ing along the median lobe. The vertical detru-
sor fibers and Denonvillier’s fascia serve as
the guide to the posterior bladder neck plane
to the seminal vesicles.

. Obesity.

There are two main issues with obesity: (1)
anesthetic and (2) access. For practical pur-
poses specific to robotic surgery, we consider
a BMI <30 as normal, BMI 30-40 as obese
but not requiring specific changes in tech-
nique, and a BMI >40 as morbidly obese and
at risk for complications/surgical challenge.
Steep Trendelenburg position
causes two problems:

(a) Position sliding/compression injury. If a
patient slides for any reason, the position
of the legs may change, and cause a com-
partment syndrome, or additional injury
to other pressure points such as a chest
strap. At MDACC, we avoid these as
follows:

* Pelvis/gluteal area hands off the end of
the table by a few centimeters.

e Patient sits on an egg-crate cushion,
which is taped to the bed.

e Legs in Allen stirrups—legs weighted
in alignment with the opposite
shoulder.

» For significant obesity with large arms,
consider the “big boy” positioning.
Keep the arm boards on the table and
parallel such that the arms have full
support rather than wrapped in sheets.
In many of these cases, the arms would
be off the bed otherwise. Wrap them
with plenty of foam and sheets. Place
the chest strap inside the arms equal to
the nipples. Use pads and avoid the
brachial plexus.

* Consider a test Trendelenburg position
before the draping so you can see if
there is any movement.

* Be especially careful with newer beds
that have extreme Trendelenburg posi-
tioning. For most standard beds, the
maximum is 40° and this is plenty.
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(b) Increased ventilation pressure.

e For BMI’s well over 40, there is the
risk that there is excess pressure on the
diaphragm that leads to increased ven-
tilation pressures, and increased pCO2.
One possible solution is to take the
patient out of steep Trendelenburg.
Exposure in the pelvis can be main-
tained with a simple externalized
suture. Place a 2-0 Vicryl, full length
into the field and suture around the ura-
chus for several throws, pulling slack
to the midpoint of the suture. Then use
the Carter-Thomasen device to punc-
ture just over the camera port to retrieve
and externalize the suture. Use a hemo-
stat pulled against the skin to now pull
the urachus cephalad and place trac-
tion on the bladder so as to open the
pelvis spaces. Of course, this suture
needs to be taken down during the
anastomosis. In general, this, move
will act like a flap and keep the bowels
out of the way.

2. Access.

(a) The suture trick helps with access as
well as the Trendelenburg problem.
After this, the pelvis may need to be
defatted to create more space. In gen-
eral, there is a flap of fat overlying blad-
der neck that splits down the middle and
goes off to each side, wrapping around
the superficial dorsal vein in parts.
Aherling published a study showing the
presence of lymph nodes in this area—
same idea—just clear this plane to make
the bladder neck look normal.

Previous Surgery
Adhesions from Previous Surgeries

Many minor procedures have fairly minor effects
on access such as appendectomy, and laparo-
scopic cholecystectomy. However upper midline
procedures (Nissen, spleenectomy) often leave
scarring around the camera port. Colon surgery is
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fairly unpredictable. If the previous operation
was performed mainly on one side of the abdo-
men (e.g., hemicolectomy), the Veress needle
may be inserted in the opposite side for creation
of pneumoperitoneum. The peritoneum could be
entered under vision using a 5 mm clear tip port
or a 10 mm Visiport (Covidien, Mansfield, MA).
However, when in doubt, consider using open
access over Veress needle. The balloon port from
Applied medical is handy, as it can seal a defect
made looking into the peritoneal cavity. With this
knowledge, make an incision large enough to
extract the prostate and probe around for the best
access. Look further for the best areas to place
1-2 ports that would allow looking at any scar-
ring and taking down adhesions. Using a stan-
dard 5 mm laparoscope, you can then look
through any port to take down adhesions until
low enough to proceed with robotic dissection.

In certain cases, adhesions may be so dense
that only the camera port can be safely inserted.
In such circumstances, a nephroscope with a
working port can be inserted through the camera
port (Siddiqui et al.). Adhesiolysis can then be
performed to create space for insertion of addi-
tional ports.

In rare circumstances, if a first look shows too
many adhesions, you can move the incision
around the lower umbilicus and “convert” to
extraperitoneal access—see below. In some
cases, a lower midline scar from previous surgery
may result in dense scarring, preventing vision or
dilation of the pre-peritoneal space across the
midline. In these situations, it may be helpful to
move the infra-umbilical incision slightly off the
midline (preferably towards the side where the
larger diameter assistant port will be placed
later). Using this incision, the pre-peritoneal
space may be dilated on the ipsilateral side,
allowing safe insertion of two ports on the ipsilat-
eral side. The midline scarred tissues can then be
taken down and additional trocars can be inserted
on the contralateral side. In extreme cases, a
combination of extraperitoneal and intraperito-
neal trocars insertion could be performed and the
robotic arms docked. Adhesiolysis and entry into
the peritoneal cavity can then be more easily
achieved with robotic assistance.
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Previous Hernia Repairs

Bilateral hernia repairs especially laparoscopic
extraperitoneal repairs can lead to the complete
obliteration of the retropubic space. Studies have
shown that patients with previous bilateral mesh
repairs have the second highest rate of adhesions
(Siddiqui et al.). It had been suggested by some
authors that a transperitoneal approach to robotic
prostatectomy might be easier than extraperito-
neal or open approaches. Caution must be exer-
cised when operating on patients with previous
hernia repairs. If it is possible to identify the loca-
tion of the edge of the mesh, then meticulous dis-
section may be possible to void disrupting the
mesh repair. However, if extensive mesh and
fibrosis are present, incising through the mesh
might be necessary. This should be performed at
the midline, with careful dissection of the obliter-
ated space of Retzius, aiming for the inferior sur-
face of the pubic symphysis.

Previous TURP

Radical prostatectomy after TURP is generally
thought to be more difficult due to the resultant
altered anatomy. Particularly, peri-prostatic fibro-
sis can lead to more difficult bladder neck dissec-
tion and nerve-sparing dissections. Studies have
report worse erectile function, continence rates,
positive margins and higher complication rates in
such patients after radical prostatectomy (Jaffe
et al.; Do et al.). Several points are to be noted
during robotic prostatectomy in these patients.

* The prostatovesical junction will be difficult to
identify due to the floppiness and fibrosis after
TURP. A modified ultradissection of the blad-
der neck involving identification of the detru-
sor muscles and dissection of the lateral border
of the bladder neck first before transection
will help in preserving the bladder neck (Rha
et al. Int J Urol. 2010 Mar;17(3):297-300).
Changing to a 30° down lens would help.

* Because of cicatrization of the bladder neck
after TURP, the ureteric orifices may be pulled
closed to the bladder neck. Upmost care must
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be taken when dissecting the posterior bladder
neck and the ureteric orifices should be visual-
ized as far as possible, especially if the blad-
der neck is opened wide.

* There is a higher chance of a wide bladder
neck and reconstruction of the bladder neck
before vesicourethral anastomosis is often
needed. A racket handle reconstruction can
be performed to increase the distance of the
ureteric orifices from the bladder neck before
anastomosis. Intravenous Indigo carmine
dye could help identify bilateral ureteric
obstruction intraoperatively after vesicoure-
thral anastomosis.

* Healing may be delayed due to inflamma-
tion and scarring after TURP, resulting in
anastomotic urine leakage. It might be pru-
dent to leave the catheter for 10-14 days
before removal.

Extraperitoneal Access

I have learned this technique and published a
learning process (Davis et al. ] Endourology 25:
1-7,2011). In summary, to learn this, you need to
see a live demonstration, DVD instruction, and
read through the technical diagrams. This is
beyond the scope of this course, but we can out-
line a checklist to help you along.

Equipment additions include S retractors to
find the fascia, a balloon (kidney shaped) dilator
to start the extraperitoneal space dilation, sharp
da Vinci obturators to place ports with less ten-
sion, a balloon port to seal the camera port, and
xeroform gauze to seal further. Initial dissection
is with a standard laparoscope.

The table position is similar with legs/arms
tucked, but generally less Trendelenburg—20°
vs. 40 for transperitoneal. The port comparisons
are diagramed from the article—see Fig. 2.1, end
of handout.

Troubleshooting is a major part of the learning
curve. Specifically, you can run into gas leaking
around the working ports, which is solved by
making them very tight in size. Xeroform may be
needed. The epigastric vessels are a major
obstacles as this position puts you right on top of
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them. It is key to see and avoid at entry and also
monitor the position as you change instruments.
Peritonotomies are a problem is small, as they
create a “wind-sock” budge that gets in the way.
You have to either oversew, or just make larger so
the gas exchanges. The 5 mm port is tricky—
have to push enough peritoneum out of the way
and use your finger to guide it in.

Fig.2.1 Transperitoneal versus extraperitoneal access sites

\ Smm Assistant

This is a reasonable thing to try, but in our
learning curve, we found it longer to set up, frus-
trating to troubleshoot, and no major differences
in outcomes. With the emphasis on more extended
lymph nodes for intermediate to high risk dis-
ease, these are best done transperitoneal due to
the lymphocele risk. Quite frankly, if there are
adhesions from prior surgery, in most cases I

. 12mm Assistant RED = Transperitoneal

BLUE = Extraperitoneal
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would rather take them down in work in a larger
transperitoneal space. Since abandoning this
technique, I have gone back to the posterior
approach to the SV’s to reduce traction injury
compared with the sharp angle/retraction needed
for anterior exposure.

If adhesions are horrible, it is possible to “con-
vert “to extraperitoneal, meaning move your inci-
sion around the inferior umbilicus, and reenter
the extraperiteonal space and dilate it.

Extended Pelvic Lymph Node
Dissection

In my experience, we doubled the lymph node
count with extended templates, and consistently
find 38—40 % positive nodes in high risk patients
and 9-10% in intermediate risk. We find effec-
tively 0 % nodes in low risk disease, with the very
rare exception of a major upgrade in the primary.

A longer-format article on learning extended
nodes is published: Davis J, Shah, and Achim
BJUI 108: 993-998, 2011. If you go to the BJUI
website and search for the article and click “sup-
porting information” there is a Web link to an
attached video, but we will also show you updated
video for this course. An obturator template is
also called “standard” but there is also variation
here, i.e., plucking a few nodes out, versus actu-
ally cleaning out the entire obturator fossa.

The major additions to the template are as
follows:

1. Hypogastric.

(a) The lateral part is a bit easier—going
from the artery laterally and underneath
the obturator nerve. So you really split/
roll tissue around the nerve rather than
stop there for a standard.

(b) The medial part is much harder to do. You
have to split right over the artery, and then
get into a plane just under what looks like
perivesical fat. It is tricky because the
artery and vein trunks send off medial
sub-branches at a right angle to your dis-
section, so you have to kind of tease off
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the tissue and watch for several branches
underneath to avoid or seal.

(c) The distal part is difficult to draw, i.e., from
the Studer series of publications with dot-
ted lines. However if you follow the hypo-
gastric distally, you end up in a fat pad that
sits over the endopelvic fascia. You can
harvest this and then stop. Keep to bipolar
for this entire step as you are very close to
the nerve bundles. See Sagalovich D et al.
Assessment of required nodal yield in a
high risk cohort undergoing extended pel-
vic lymphadenectomy in robotic-assisted
radical prostatectomy and its impact on
functional outcomes. BJU Int 111: 85-94,
2013. They found reduced potency in
extended PLND, and this zone is where the
technique may matter.

2. External Iliac.

(a) You actually do not harvest it all like a
cystectomy. Go right down the junction of
the artery and vein and distally, you
migrate medially to the node of Cloquet.

3. The Triangle.

(a) There is a triangle from the external iliac
and internal iliac artery junction to the
floor of the external iliac vein. The trian-
gle is “sealed” by tissue as a default, but
widens considerably as you dissect/mobi-
lize this space. The idea is to get around
the full triangle and clean it out, then
move lateral to the external iliac vein
within the triangle. From here you can
mobilize to the most proximal extent of
the obturator nerve. Once complete, when
you get back to the obturator fossa, the
proximal packet is loose and comes to
you, whereas if you skip this step, at least
3-5 nodes are up in this corner.

4. Common iliac.

(a) Depending upon time, risk and selected
strategy, you can move up the common at
least to the ureteral crossing, like a cystec-
tomy template.

There are several other key concepts to dis-
cuss as an adjunct to seeing video:
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1. Specimen packaging.

(a)

(b)

You can certainly do left versus right. I
commonly would load the right nodes,
then prostate, then left nodes so can sepa-
rate after extraction.

If you use the Anchor Retrieval Bag prod-
uct, you can reuse the bag for node sub-
packets. The key is judging how much
will come out through the port. We cur-
rently try and send four specimens —right
and left obturator/external iliac, and
hypogastric (everything under the obtura-
tor nerve). The node counts increased by a
mean of 5 with this, and we do see iso-
lated hypogastric nodes positive as per
Studer’s work.

2. Sequencing.

()

(b)

More recently, we prefer the nodes to go
first. After mobilizing the sigmoid colon,
and then the SV/Vas through the pouch of
Douglas, we leave the Urachus intact but
mobilize everything else. This way the
urachus becomes a site of traction to see
the hypogastric planes well. This can be
done after the prostatectomy, or even after
prostate and anastomosis.

Once on a node dissection, try a sequence
of mobilizing the tissue under the obturator
nerve first and leave the bulk of the packet
intact. The do the Triangle and external
iliac line. Then finish in the obturator fossa
and all of the extended nodes will come
with you easily, and complete as you split/
roll tissue over the obturator nerve.

3. Exposure.

(a)

(b)

You can use an externalized suture to
improve exposure—sew to the medial
umbilical ligaments and pull contralateral.
To harvest the higher nodes, you really
need the sigmoid colon mobilized, the
vasa cut, and cut a peritoneal flap down to
the ureter to see it, move it medial, and
find the hypogastric. This is fundamen-
tally a larger dissection effort than the
standard template move of just finding the
external iliac vein and immediately jump-
ing into the obturator fossa—as per above
you will prefer to finish there.
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4. Sealing lymphatics.

(a)

I’ll be honest—I do not have the answer.
If you place no clips, you have more JP
output and more lymphoceles—often
very delayed from surgery. But time is
quick. If you place tons of clips, the time
gets long, more cost of the clips, but fewer
lymphoceles, less JP output. In rare cases,
patients may have more nerve pains from
all the metal in the area. So use a lot of
bipolar, clip major proximal/distal lym-
phatics, and aim for a balance.

5. Time.

(a)

(b)

Early on this could take 45 min a side, but
will eventually take 45 min for both, and
sometimes 30 min for both when anatomy
friendly and good assistance.

Time is significantly better with good
assistance. The suction should be kept
between the working arms on retraction
or actually suction and the large assistant
port always in use with a grasper or multi-
fire titanium clip applier. Thus, unlike
some steps, the assistant must be fully
engaged as a laparoscopic surgical assis-
tant rather than a spectator.

6. When to omit?

(a)
(b)

()

High risk—never.

Intermediate risk—consider for lower
volume Gleason 3+4—will only rarely
be positive unless upgrade. Factor in mis-
matches to tumor volume and/or MRI
findings. Any significant risk of pT3
should prompt e-PLND consideration.
Low risk—can probably omit and hope
for no major upgrade. You can go back
and do a delayed —it is not too bad.

Adjustments for High Risk/Locally
Advanced Disease

As per the previous session, the extended PLND
is one consideration for high risk. AUA guide-
lines do not specify, but EAU guidelines recom-
mend it.

Positive margins. In our hands, these remain
<5% for pT2 and approximately 25 % for pT3.
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We use endorectal MRI for cases to evaluate the
nerves. Incremental nerve sparing is utilized,
which we will demonstrate.

Here is something to try: leave the higher risk
side of the prostate for last. Do the bladder, lesser
disease side, then DVC/apex. You can then take
the pedicle on the high risk side and rotate the
prostate vertical, seeing the entire line of the cap-
sule versus NVB. Now you pick your plane and
carve it around to the apex, where you see the gap
from having taken this plane already. There is no
precise science, but here are some examples:

* High volume Gleason 4+3, cTlc, normal
MRI. Plan: nerve sparing plane with low fas-
cia release.

* High volume Gleason 4+3, cT2a, capsular
bulge on MRI. Plan: low release of fascia, par-
tial nerve spare with 2-3 mm margin
maintained.

e Gleason 9, cTlc, normal MRI: partial to com-
plete nerve spare with low release.

* Bulky Gleason 8-9, suspicious MRI—take
half the bundle.

For really bulky disease near the bladder,
another technique is to leave the SV/Vas alone on
that side initially, but free up the better side. Then
get under Denonvilliers’ fascia and work your way
back to the pedicles. Start taking pedicles widely
immediately after bladder division in that area.
Now back from under Denonvilliers’, you can
connect that plane to the wide excision. You can
do this so wide that you go right past the tip of the
SV and leave all of that surrounding tissue with the
specimen. Divide the vas and then start moving
downhill. Continue to work laterally at push the
rectum down at its lateral junction. You can really
get wide planes doing this. Near the urethra, you
do have to correct back after the apex and not go
venturing into the rhapdosphincter.

Radiation/Salvage
As morbidities and complications of salvage

prostatectomy are significant, it is essential to
identify patients who would benefit most preop-
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eratively. The ideal surgical candidate would be
one with only local recurrence and of good anes-
thetic risks. Nguyen et al. published a nice review
about patient selection for salvage prostatectomy
(Cancer. 2007 Oct 1;110(7):1417-28).

In many ways, the case is no different, i.e.,
drop the bladder, endopelvic fascia, bladder neck.
The DVC may be smaller/atrophied —especially
with seeds. Several pointers would be shared.

Anterior or/and Posterior Approach

The key to the case is posterior, of course.
Intuitive has an older instrument product called
“Curved Scissors.” These are cold, no cautery
scissors. They are a little longer, stronger, and
sharper than the hot scissors. I picked up this
trick from Ash Tewari who uses it for the nerve
sparing, and I’'m addicted to this move also for
the past 2-3 years—makes better packets and
cuts better at times when you should not be using
cautery. They are essential for radiation cases.

Orientation and sequencing—never the same.
If you are more familiar with an anterior approach
but is unsure if you are able to mobilize the semi-
nal vesicle, then an initial posterior dissection
might be the answer. The key is to work where
the planes look friendly and be willing to go out
of your usual sequence. If you get stuck or unsure
in a location, then move somewhere else for a
while. When you return, you will have more ori-
entation and landmarks. This is key for parts of
the posterior dissection, where the rectum inter-
face is hard to locate. So work in as many friendly
places as you can. At a certain point you will see
the rectum in many places and then the stuck
planes and can start making bold, sharp cuts to
finish the dissection. However, if you are still
unable to dissect the interface between the pros-
tate apex and the rectum, changing to an anterior
approach might help.

As mentioned, sequencing is never the same.
Extensive apical dissection early in the surgery
may lead to bleeding due to the distorted anatomy
and fibrosis. If things are not going well, it might
be easier to defer the apical dissection the later part
of the surgery when the prostate is mobilized.
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Avoiding Rectal Injuries
The pre-rectal fat separating the Denonvilliers’
fascia and the rectal serosa may be absent due to
desmoplastic changes after radiation. For this
part of the surgery, use only 0° lens. Keeping
close to the seminal vesicles, the prostatic apex
and the midline are useful. Use sharp dissection
with minimal cautery as far as possible to mini-
mize inadvertent thermal injury to the rectum.
Always check for rectal injuries after dissec-
tion and before vesicourethral anastomosis.
Intraoperative identification of rectal injury not
only allows for primary repair (double layer clo-
sure of laceration) and is also associated with less
postoperative complications. There are several
ways to go about doing this.

* Have an assistant to do a digital rectal exami-
nation while the surgeon visually inspects the
rectum.

e Fill up the pelvis around the rectum with nor-
mal saline and insert a flatus tube into the rec-
tum. Compress the proximal rectum and have
an assistant to push 50 ml of air into the flatus
tube. Presence of bubbling suggests rectal
perforation.

* Some groups used a flexible sigmoidoscope
inserted into the rectum to transillumination
which suggested thinning of rectal wall
(Chauhan et al. J Endourology, June
2011;25:1013-1019).

Vesicourethral Anastomosis

Suturing —certainly a great indication to use pos-
terior reconstruction/anterior  reconstruction
tricks to reinforce the primary anastomosis.
Mucosa-to-mucosa apposition is essential and
the anastomosis should be checked by injecting
150 ml of saline into the bladder to ensure water-
tight closure.
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Least Traumatic Dissection
of the NVB and Apex

Concepts to Discuss

e Closer planes to the prostate and less un-
necessary apical dissection may improve con-
tinence. However, the radical nature of the
operation shrinks to enucleation so patient
selection is critical. Experienced surgeons
mostly admit that they vary their technique
back and forth as continence worsens or as
positive margins increase.

* You have to seal vessels somehow!

— We recognize that we cannot use electro-
cautery near/on the nerve bundles. But
what about short bursts of bipolar? Clips?

— Overall, large pedicles near the bladder
need hemolock clips. I used to then clip
everything else. But maybe that is too
much clips. So now I blend bipolar with
clips and pleased with the results—level 5
evidence for sure. But how would a sur-
geon quantitate all of these micro-decisions
if they wanted to, and follow a sizeable
cohort out for 12 months, controlling for
patient age, nerve sparing on each side, and
preoperative SHIM. So a lot of this is dis-
cussed more than published.

— An insightful article is by Jim Hu—
Alemozaffar et al. Eur Urol 61: 12221228,
2012. Gorgeous illustrations that we will
show, but probably cannot paste into the
handout. The key idea is to pay attention
not only to cautery injury but also traction
injury, and Dr. Hu demonstrates some dis-
section techniques that emphasize this
point.

* A novel totally posterior, non-bladder drop-
ping approach.

— The anterior suspensory mechanism of the
urethra and bladder comprises of the pubo-
vesical complex (PVC), detrusor apron,
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levator ani, and the soft tissue anterior fixa-
tion of the bladder to the abdominal wall
and plays an important role in achieving
postoperative continence.

— Dissection of the space of Reitz and drop-
ping of the bladder during radical
prostatectomy undoubtedly disrupt this
suspensory mechanism.

— In a nutshell, this technique not only com-
pletely spares the anterior suspensory com-
plexes but also allows for preservation of the
bladder neck and neurovascular bundle.

— Preliminary continence rate is promising,
probably as a result of reduced dissection
trauma and retraction associated with this
technique.

Summary of Risk/Benefits
of the Procedure

The benefits of surgery are subject to the broader
debate on localized prostate cancer. For lower
risk disease, there are few deaths from disease,
and more active surveillance needed. For inter-
mediate risk disease, there is more solid under-
standing of 10—15 years progression to metastatic
disease if untreated. For high risk disease,
approximately 1/3 are fully localized, while
many have EPE and/or nodes. The failure rate is
high, but we have many systemic agents and clin-
ical trials available. Local control in this popula-
tion is favored by many experts for the young/fit
patient, even if not curative by monotherapy.

There are three interesting articles that as a
whole give the impression that there may be dis-
tinct benefits for surgery for high risk patients
versus radiation —this may be driven by increased
utilization of salvage radiation, but perhaps that
is the point of emphasis.

* Cooperberg et al. Comparative risk-adjusted
mortality outcomes after primary surgery,
radiotherapy, or androgen-deprivation therapy
for localized prostate cancer. Cancer, 116:
5226-34, 2010.

» Zelefsky MJ. Metastasis after radical prosta-
tectomy or external beam radiotherapy for
patients with clinically localized prostate can-
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cer: a comparison of clinical cohorts adjusted
for case mix. J Clin Oncol 28: 2010.

e Kibel AS. Survival among men with clinically
localized prostate cancer treated with radical
prostatectomy or radiation therapy in the pros-
tate specific antigen era. J Urol 187: 1259-
1265, 2012.

Noteworthy would be the Bill-Axelson paper
in NEJM 2011 —improved survival with surgery
over surveillance in a clinically detected cohort,
however the benefits disappear mostly for
men>age 65.

The risks and complications merit some com-
ment from insightful articles. The challenge for
you personally is to know the range or complica-
tions reported, track your own, and constantly think
about strategies to avoid them as you progress.

1. Di Pierro et al. A prospective trial comparing
consecutive series of open retropubic and
robot-assisted laparoscopic radical prostatec-
tomy in a centre with limited caseload. Eur
Urol 59: 1-6, 2011.

(a) Highlights: This is a learning curve paper
fromalowervolume center in Switzerland,
where the surgeons underwent extended
post-graduate robotics training. In the
initial 75 RARP cases compared with 75
RRP, they were able to show lower posi-
tive margins (16 % vs. 32 %, continence
95% vs. 83% at 3 months as well has
higher erectile function (55 % vs. 26 % at
12 months). Using Clavien criteria, major
complications were 7 % vs. 28 %.

(b) The attached editorial by Mani Menon
provides an excellent history of the com-
parison of these techniques, controver-
sies, marketing, and where we are now.

2. Agarwal et al. Safety profile of robot-assisted
radical prostatectomy: a standardized report
of complications in 3317 patients. Eur Urol
59: 684-698, 2011.

(a) Highlights:
¢ Median hospitalization of 1 day.

* 3317 consecutive cases at Henry Ford,
five surgeons.

e 368 complications in 326 patients
(9.8 %).
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e Transfusions 2.2 %.

* 2.4% medical complications.

¢ 8.0 % surgical complications.

* Minor=242, and major 126.

e 81.3% complications within 30 days,
4.6 % 31-90 days, and 14.1 % after 90
days (mostly hernia, lymphocele).

3. Trinh et al. Perioperative outcomes of robot-

assisted radical prostatectomy compared with
open radical prostatectomy: results from the
Nationwide Inpatient Sample. Eur Urol 61:
679-685, 2012.
(a) Highlights:

e Comparisons of RARP vs. ORP com-
plications in inpatient dataset from
the US—19, 462 RPs overall —61.1 %
RARP.

* RARP lower transfusions, complica-
tions, length of stay.

. Tewari et al. Positive surgical margin and peri-
operative complication rates of primary surgi-
cal treatments for prostate cancer: a systematic
review and meta-analysis comparing retropu-
bic, laparoscopic, and robotic prostatectomy.
Eur Urol 2012.

(a) Highlights:

(b) LRP and RARP had lower transfusions,

shorter hospital stay.

(c) RARP lower complications that LRP and

ORP.

(d) Positive

37.2%.

(e) Complications—7.8 % perioperative —all
systems detailed.

(f) EBL: 188 cc.

(g) Transfusions 1.8 %.

(h) Conversions 0.3 %.

(i) LOS 1.4 days, U.S.

. Ficarra et al. Systematic review and meta-

analysis of studies reporting urinary conti-

nence recovery after robot-assisted radical

prostatectomy. Eur. Urol. 2012; 62: 405-17.

Highlights

(a) Review of 51 studies comparing ORP or
LRP to RARP

(b) Twelve months urinary incontinence rate
was 11.3% after ORP and 7.5% after

RARP, with a 3.8 % absolute risk reduc-

tion in favor of RARP (OR 1.53; p=0.03).

margins—pT2 10.7%, pT3
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(c) Similarly, the risk of urinary incontinence
was 9.6 % after LRP and 5 % after RARP,
showing an absolute risk reduction of
46% in favor of RARP (OR 2.39;
p=0.006).

(d) Age, body mass index, comorbidity
index, lower urinary tract symptoms,
and prostate volume were the most rel-
evant preoperative predictors of urinary
incontinence after RARP.

6. Ficarra et al. Systematic review and meta-

analysis of studies reporting potency rates

after robot-assisted radical prostatectomy.

Eur. Urol. 2012; 62: 418-30.

Highlights

(a) Prevalence of ED at 12 months: ORP
47.8%;RARP24.2 % (OR 2.84, p=0.002).

(b) Non-statistical  significant  difference
between LRP and RARP.

(c) Age, baseline potency status, comorbidities
index, and extension of the nerve-sparing
procedure represent the most relevant pre-
operative and intraoperative predictors of
potency recovery after RARP.

Davis et al. Learning curve assessment of

robot-assisted radical prostatectomy com-

pared with open-surgery controls from the

Premier Perspective Database. J] Endourology

2014; 28: 560-566.

(a) In a community wide assessment of sur-
geons, RARP cases had consistently
fewer complications during the inpatient
recovery and these decreased further with
surgeon experience.

(b) From 2004 to 2010 years studied, the year
of the procedure did not affect outcomes
but surgeon experience did.

(c) For RARP, hospital stay was shorter but
OR times were longer.

(d) This article is open access.
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Introduction

Management of the dorsal vein complex (DVC)
and the setup for division of the apical urethra are
critical aspects of the radical prostatectomy.
Proper control and division of the DVC allows
the procedure to be performed with minimal
blood loss and provides excellent exposure of the
prostatic apex and urethra, which is essential to
avoiding positive surgical margins in this area.
Multiple techniques have been described and are
reviewed here, but the goals remain the same: to
achieve negative apical margins, to maximize the
length of the urethral stump, to preserve the
external urinary sphincter, and to obtain reliable
hemostasis.
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Relevant Anatomy

A thorough understanding of the periprostatic
anatomy is vital to this portion of the procedure.
Prior to the detailed anatomical studies of the
DVC in the 1970s, excessive bleeding from this
site was assumed to be a necessary complication
of the radical prostatectomy [1], while today
there is typically very minimal bleeding from this
site, and transfusions are rare [2]. The deep dor-
sal vein of the penis travels underneath Buck’s
fascia and penetrates the urogenital diaphragm
where it divides into a superficial and deep
branch. The deep dorsal vein travels between and
just deep to the puboprostatic ligaments and
divides almost immediately into the lateral
venous plexus of Santorini, which then travel lat-
eral and posterolateral to the prostate (Fig. 2.1).

The striated external sphincteric muscle is the
primary continence mechanism following radical
prostatectomy. This lies just beyond the apex of
the prostate and encircles the anterior and lateral
portions of the membranous urethra. The lateral
aspects of this muscle are often well visualized
when the apex has been carefully dissected away
from surrounding tissues. It is also closely asso-
ciated with the DVC anteriorly, which under-
scores the importance of obtaining adequate
control of the DVC, so that the urethra can be
divided without injuring the sphincter.
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Fig.2.1 Anatomy of the dorsal venous complex dividing
early into the lateral plexus of Santorini

Exposure and Initial Apical
Dissection

Following the takedown of the peritoneum and
development of the space of Retzius, the superfi-
cial dorsal vein is divided with bipolar cautery
and the periprostatic fat is swept away to expose
the anterior surface of the prostate and bladder
neck. The endopelvic fascia is opened lateral to
the prostate to avoid injury to the lateral venous
plexus, and then this incision is carried towards
the apex to the level of the puboprostatic liga-
ments. If present, care must be taken to identify
and spare the accessory pudendal arteries which
travel on the anterolateral surface of the prostate
and then perforate the genitourinary diaphragm
at the prostatic apex [3]. Although these acces-
sory arteries are rare, preservation may aid in
postoperative erectile function or response to
erectogenic medications [4]. At this point the lat-
eral striated muscle fibers of the external sphinc-
ter can be visualized coursing around the urethra.
While not necessary, some surgeons choose to
divide the puboprostatic ligaments to maximize
the apical exposure.

Ligation of the DVC

In the classic description of the anatomic open
radical prostatectomy, the dorsal venous complex
was isolated at the common trunk with a right

angle clamp, then transected and ligated [1]. In
the robotic era, multiple techniques have been
described.

Early Ligation

The most commonly performed method involves
suture ligation of the DVC once the apex of the
prostate has been narrowed to the puboprostatic
ligaments on either side. A 0-polyglactin suture on
a ¥ circle tapered needle is passed in a figure-of-
eight fashion just underneath the DVC and ante-
rior to the urethra, while staying distal to the apex,
but proximal to the striated sphincter (Fig. 2.2).
Some surgeons will place an additional suture
more proximally, just anterior to the mid gland,
which may help with identification of the bladder
neck and is reminiscent of the open prostatectomy.
Back bleeding is generally not the concern as
pneumoperitoneum assists with venous bleeding
and surgeons generally do not cut between the
sutures. The DVC is then typically transected later
in the case, after the bladder neck and posterior
plane have been dissected and the vascular pedi-
cles have been ligated and divided.

An additional technique for early ligation is
the use of an endovascular stapler in place of
the suture. With this technique the stapler is
controlled by the bedside assistant and articu-
lated downwards as needed to incorporate the
DVC (Fig. 2.3). A metal urethral sound can be
inserted before deploying the stapler to ensure
that the urethra is not involved. Proponents of
this technique theorize that it may lead to a
faster and more secure ligation and that the
positioning of the stapler between the pubis and
prostate may leave a small layer of tissue at the
apex between staple lines and lower the posi-
tive margin rate [5]. However, others feel that
the stapler control of the DVC is somewhat
blind and may cause urethral or sphincteral
injury, and is an additional, unnecessary cost
[6]. Comparative data is limited, but in a direct,
retrospective comparison, there was no differ-
ence between suture and staple ligations in esti-
mated blood loss, operative time, or positive
margin rate [5].



3 The Dorsal Vein Complex: Achieving Hemostasis and Proper Setup for Apical Division 33

Fig.2.2 The figure-of-eight suture is thrown just distal to
the apex of the prostate, but proximal to the muscle fibers
of the external sphincter, while also passing deep to the
dorsal vein and superficial to the urethra

Fig.2.3 Stapler ligation of the dorsal venous complex

Delayed Ligation

In this method, the DVC is left intact until the dis-
section of the bladder neck and posterior plane is
complete and the pedicles have been ligated and
divided. As the DVC remains patent, it is impor-
tant to deliberately ligate its anterolateral branches
over the bladder neck prior to the bladder neck
dissection, which can be done with bipolar cau-
tery or locking clips (Fig. 2.4). Once the posterior
dissection is complete and the vascular pedicles
have been taken, the DVC is pinched with the
robotic grasper and divided with electrocautery
prior to ligation. The pinching helps further iden-
tify the prostatic apex from the DVC to prevent
inadvertent positive anterior apical margins. The
pneumoperitoneum is increased to 20 mmHg

Fig. 2.4 Ligation of the lateral branches of the dorsal
vein as they course over the bladder neck, providing
hemostasis during dissection of the anterior bladder neck

prior to division, which we have found maintains
excellent hemostasis even with the DVC left com-
pletely open [7]. If a vent is used through one of
the accessory ports, it should be closed and it is
critical that the bedside assistant employ only
minimal suction in order to maintain this level of
pneumoperitoneum and prevent venous bleeding.
A similar technique has also been described that
uses a bulldog clamp to control the DVC during
division instead of increasing the pneumoperito-
neum [6]. This may be cumbersome and unneces-
sary as the pneumoperitoneum is adequate to
control the bleeding. Once the division is com-
plete, the entire complex of veins is easily visual-
ized separate from the anterior aspect of the
urethra, and can now be oversewn with a running
suture (Fig. 2.5). This same suture may then be
used to perform an anterior urethropexy by throw-
ing the needle through the periosteum of the pubic
bone (Fig. 2.6), and then tying a slipknot to the
tail of the original DVC suture. This last maneu-
ver provides support to the urethra and DVC by
recapitulating the puboprostatic ligaments, which
may anecdotally hasten the recovery of conti-
nence [8].

Early vs. Delayed Ligation

While early ligation is more commonly per-
formed and provides early control of potential
venous bleeding from around the apex, delayed
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Fig.2.5 Late suture ligation of the divided dorsal venous
complex. This allows a secure closure in a running fashion
with excellent visualization of the entire complex, the
apex of the prostate, and the urethra

ligation may have some potential benefits. One
criticism of the early ligation method is that
because the depth of the suture cannot always be
seen clearly, it is less precise and may involve
part of the sphincter or urethra. A misplaced
suture can damage the sphincter or reduce the
functional length of the urethra, which may
increase the risk of urinary incontinence [9]. The
delayed technique involves pinching the DVC at
the time of transection without it being distorted
by the figure-of-eight suture, which offers excel-
lent exposure of the prostatic apex and it has been
suggested to result in fewer positive margins.
After transection, the entire DVC is exposed as a
separate entity from the urethra, making it easier
to avoid involving the urethra with this suture.
Additionally, the running suture technique is
likely to be more secure as there have been
reports of the figure-of-eight suture loosening
and causing postoperative hemorrhage. The
authors agree that the running suture ligation
under direct visualization may offer a more
secure hemostatic closure of the plexus of veins
and provide better control of the depth of the
needle placement. Finally, this method also
allows a seamless anterior urethropexy to the
periosteum of the pubic bone to provide support
to the DVC and urethra.

Several studies have compared these tech-
niques and the results are somewhat variable. Lei
et al. retrospectively compared 303 patients who
underwent early ligation to 240 who underwent

Fig. 2.6 A seamless anterior urethropexy suspension is
performed by throwing the dorsal venous complex suture
through the periosteum of the symphysis

delayed ligation and found that those who under-
went delayed ligation had slightly higher blood
loss (184 vs. 175 mL), but had better 5-month
postoperative urinary function (measured using
the Expanded Prostate Cancer Index urinary
function scale) and continence rates (61 vs. 40 %,
defined as zero pads per day), although the
12-month urinary outcomes were similar [10].
Positive margins were not significantly different,
but operative times were shorter for the delayed
ligation group which they attribute to fewer
instrument exchanges.

Guru et al. specifically evaluated positive api-
cal margin rate in patients who had cancer located
in the apex, and compared 158 patients who
underwent early ligation to 145 patients who
underwent delayed ligation and found that the
delayed ligation group had significantly fewer
apical positive margins (2 vs. 8 %, p=0.02) [11].

In contrast, however, Woldu et al. recently
evaluated 244 patients who underwent either
technique and found no differences in estimated
blood loss, operative time, apical margin status,
or continence rates at 3 months [12].

There are flaws in all of these studies, particu-
larly with regard to their retrospective design and
the learning curve biases that tend to occur as
single surgeons change their technique. We
believe that both techniques are acceptable and
offer excellent hemostasis and good oncologic
control, but the delayed ligation method likely
offers better visualization.
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The Simple Bladder Neck

John W. Davis

In the minimally invasive era, dissections were
frequently described as antegrade, and the blad-
der neck division became a very early step of the
resection [1, 2]. With laparoscopic or robotic
technique, now the palpation component is taken
away, and the surgeon must rely on visual cues.
Furthermore, the anatomy can only be viewed at
a fixed point that is essentially an angled coronal
view that is flipped 180° from how it is usually
illustrated or viewed on an MRI. Early on, my
minimally invasive surgery mentors commented
that they could spend 30-60 min trying to figure
out how to get through a bladder neck in an ana-
tomically correct plane. This was in part due to
the limitations of nonarticulating laparoscopic
instruments, but certainly the less-familiar ante-
grade approach played a role. Patients with large
glands and median lobes were certainly excluded
from early experience minimally invasive
approaches. In this chapter, we will consider the
simple bladder neck and discuss anatomic cues to
turn this into a simple 5-10 min step.

J.W. Davis, M.D. (X))

Department of Urology, Uro-surgical Prostate Cancer
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Orientation Images

Figure 4.1 shows a typical size gland in the
minimally invasive camera view. It is basically a
coronal orientation but slightly angled from the
bladder neck side due to the umbilical camera
position. The head is image down and the legs
image up. A common exposure trick is to switch
to a 30° down camera angle to make the plan
more truly coronal, and to see around the poste-
rior lip of the bladder when moving on to the vas/
SVs. However in some patient configurations, a
zero lens is quick vertical and sufficient. If I have
already performed the SV/Vas dissection from
the posterior route, Pouch of Douglas, then I
leave the camera on zero.

As a comparison, Fig. 4.2 shows an MRI
image in the coronal plane. For a parallel orienta-
tion, the image was captured in the high slices
just above where the prostate would be in view
such as in Fig. 4.3. Figure 4.4 shows the lower
slides just under the prostate where the vas/semi-
nal vesicles are located. Our goal is to get from
Figs. 4.2, 4.3, and 4.4 smoothly and without
damaging the bladder neck funnel or getting too
close to the prostate. Note that the images typi-
cally published by MRI software are with the
head up—here they are flipped 180° to match the
surgeon’s viewpoint. Figure 4.4 also includes
two images from Hinata et al. [3], that provide a
very useful description of the posterior “longitu-
dinal muscle.”
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Fig.4.1 The surgeon’s view of the prostate —coronal ori-
entation and slightly angled base to apex. The endopelvic
fascia are mostly preserved by incising lateral/anterior
prostatic fascia. The dorsal vein complex is oversewn and
anchored to the pubic bone. Where is the bladder neck?

Fig.4.2 This is a corresponding MRI in coronal orienta-
tion and then flipped 180° to match the surgeon view. The
blue lines show the division of the “rule of thirds” in dis-
section—see text. At this far anterior cut that corresponds
to the beginning of the dissection, the tissues encountered
are mostly the detrusor apron in the midline, and the run-
off branches of the Santorini plexus laterally

Walz et al. published a collaborative review
for European Urology [4] that shows the better-
illustrated sagittal view with the multiple
anatomic landmarks and fascial layers denoted —
Figs. 4.5 and 4.6. An MRI from our same patient
is shown in Fig. 4.6. Structurally, it now looks

Fig. 4.3 At this mid-coronal view, the dissection will
enter the bladder neck at a location depending upon how
much of the “funnel” or bladder neck is selected to be
spared versus resected to avoid a positive surgical margin

straightforward to cut from one side of the bladder
neck, through the urethra and pass it to the other
side. The challenges remaining for a successful
and efficient surgical division are: (1) what are
the anatomic landmarks encountered, (2) what
are the subtle cues that the dissection plane is on
versus off target, (3) what are the rules for dissec-
tion, and (4) what are the anticipated hemostatic
maneuvers.

Dissection Steps Linked
to Anatomic Cues and Hemostasis

A common question asked by novices in the min-
imally invasive surgery training is “how do you
know where the bladder neck is?”” Therefore the
first set of moves in dividing the simple bladder
neck is to move the catheter around to look for
the balloon movement. However in larger pros-
tates, that motion can still be nondescript. The fat
over the bladder neck needs to be stripped away,
and then a two instrument “squeeze technique”
will identify the midline detrusor apron layer—
Fig. 4.7. This layer is cut with the monopolar
scissors, and it may be helpful to turn down the
cautery to 25 on a standard Valley lab setup. This
layer of muscle tends to reflect very brightly to
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Bladder

Fig.4.4 At this more posterior coronal cut, the dissection is now behind the bladder neck and landing on the
longitudinal muscle fibers (a) that Hinata refers to in (b) [4]

the camera compared to the surrounding tissues.
On the console controls, you can manually turn
down the light source and often see more tissue
contrast— just remember to turn it back to default
layer. Figure 4.8 shows the comparative images.
At this point, a catheter balloon pull will show
the plane better.

The “rule of thirds” can now be seen better—
Fig. 4.8b. In the middle third between the blue
lines, the dissection rules can allow for cautery.
An under-appreciated technical issue by trainees
is that the division in this plane is only half
accomplished by the monopolar scissor cautery.
The other half is from accurate retraction by the
nondominant instrument (left sided grasper for a
right-handed surgeon). Basically, if you are in the
right plane, then these detrusor fibers will fly off
the cautery quickly as counter traction is applied.
In the lateral thirds (outside the blue lines), the
predominant tissue initially encountered is run-
off branches from Santorini (dorsal) vein plexus.

In this area, I recommend avoiding cautery.
Figure 4.9. These are some considerations:

1. Vein plexuses do not seal well with cautery.

2. The lateral neurovascular bundle is starting to
get closer to the monopolar.

3. Vein plexuses do not seal well with cautery —
even if they did, it would require an extended
“burn.” See #2 above.

4. In select cases, a short seal with bipolar is
effective.

5. If you encounter continuous bleeding refrac-
tory to bipolar current and obstructing vision
of the bladder neck planes, then consider
changing out instruments and over sewing
with 4-0 vicryl until dry.

You could leave these layers intact and deal
with them later when it is time for clipping and
dividing the neurovascular bundle. I have encoun-
tered cases where these veins can be brushed to
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Fig.4.5 From Walz et al. [3]
the sagittal view of the bladder
neck layers is very instructive,
as are the specific anatomic
landmarks seen in the
abbreviation listings

pPF/SVF

Fig. 2-Midline sagittal section of prostate. bladder, urethra, and striated sphincter;
(a) anatomic (reprodused with permission from the mayo Clinic); (b) schematic.

B - bladder; C - capsule of prostate; CS - colliculas seminalis (verumontanum);

DA = detrusor apron; DVC = dorsal vascular complex; MDR = medial dorsal raphe;

PS = pubic symphysis; pPF/SVF = posterior prostatic fascia/seminal veicle fascia
(Denonvilliers fascia); R = rectum; RU = rectourethralis muscle; SMS = smooth muscle
sphincter (lissosphincter); SS = striated sphincter (rhabdosphincter); U = urethra;
VEF = visceral endopelvic fascia; VPM = vesicoprostatic muscle.
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Fig. 4.6 The corresponding sagittal MRI view. In this
case, the anatomy of the bladder neck appears simple: no
median lobe, no TURP defect, no other hypertrophied
lobes

Fig. 4.7 The “two-handed squeeze technique.” Using
two active arms, the midline is pinched together showing
the detrusor apron. The side structures are initially filled
with run off vein plexuses from the dorsal vein

the side for later dissection. In many cases, how-
ever, leaving these veins keeps the bladder neck
dissection narrow and you will have a smaller
space to work in when working posterior to the
bladder neck at the seminal vesical/vas deferens
step. Figure 4.10a, b illustrate the near complete
anterior dissection. Vertical fibers are encountered
at the true bladder neck. Figure 4.10b shows the
clipped lateral plexuses allowing greater lateral
space for the subsequent steps.

Once the bladder is entered, the balloon is
deflated and the Foley brought through the open-
ing and grasped with the 3rd robotic arm or assis-

tant arm and lifted up—Fig. 4.11. Anecdotally, I
have encountered a few cases with meatal stric-
tures postoperatively. A previous technique was
to clamp the catheter with a padded hemostat
externally at the meatus and then pull it on tension.
I have avoided this for several years, and now just
ask the nurse to hold the catheter on tension man-
ually for the few minutes it takes to complete the
posterior division.

The next moves are critical to success. The
surgeon needs to see down the posterior bladder
neck. With experience it is not necessary to see
the full trigone, but at least some of it. If all you
can see is prostatic urethra, you may be too close
into the prostate and want to consider re-excis-
ing the plane back further. Otherwise you risk
disoriented dissection and possibly into the
prostate in front of the insertion of the vasa/
SV’s. This is truly a mess when encountered.
Theoretically, if you persisted through such a
false plane in front of the vas/SV insertion, you
could keep going into the rectum. By staying in
the correct plane, you have to see the vas/SV
before the rectum. Furthermore, if you are in the
correct plane behind the bladder and suddenly
enter a new cavity that looks mucosal, this will
almost certainly be a very low inserting Pouch of
Douglas. You may be nervous for a few moments
trying to confirm this.

My exposure tricks are seen in Fig. 4.12. The
neck appears preserved and small and the cathe-
ter is on upward tension. The goal is for the left
hand to enter the bladder neck just off center to
the left, and with one blade fully inside of the
bladder and one fully outside of the bladder. The
tension is drawn down and left and this leaves
room for the assistant with suction to retract
inside the bladder neck down and right. Now the
posterior wall is fully visualized. In other cases
such as Fig. 4.12, the neck has just enough room
that the bipolar alone can show down the neck. In
Fig. 4.12b there is a space at 5 o’clock on the
bladder neck—the assistant can retract here for
more room.

Next, the posterior bladder neck mucosa can
be incised as it curves. Cautery is acceptable and
I have certainly tried using cutting current with
the newer model daVinci systems—not sure it
matters. A key concept is to maintain the integ-
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Fig.4.8 (a, b) The detrusor apron is cut where the squeeze orientation (Fig. 4.7) was outlined in (a). The light is turned
down to show more tissue contrast—(b) The blue lines show the “rule of thirds.” See text

Fig. 4.9 The lateral third vein branches are targeted for
bipolar or clip control —direction of the blue line

rity of the bladder neck layers —mucosa to detru-
sor. Thus, you must try and dissect behind the
bladder and maintain its muscle. Figure 4.13
shows how the thickness of the bladder muscle
rotates to the sides as you come across the circle.
It’s really a simple concept—the bladder is round
and so the dissection stays round rather than a
straight line down.

As discussed above, the lateral third layers
are filled with veins, and if you have not divided
them yet, you may need to at this point—
Fig. 4.14a, b. Now the dissection can move

down and behind the bladder—Fig. 4.15a, b.
There should be a thin areolar layer behind the
bladder. If you are still in really thick tissue
behind the bladder then re-orient yourself. You
might be into prostate. The final step involves
the posterior longitudinal muscle described by
Hinata et al. [3]. This layer can be very thin
such as Fig. 4.16a, or thick such as Fig. 4.16b,
or very thick—almost looking like peri-rectal
fibers as shown in Fig. 4.4. Division of this
layer puts you on the vasa in the midline and
ready for the next step.

Backing up a bit, to finish the posterior plane,
the Foley exposure starts the step but is not
always ideal throughout. Once there are suffi-
cient posterior layers on the specimen side, it
may be more accurate to grasp these directly with
the robotic 3rd arm—Fig. 4.17. The posterior
bladder needs frequent checking and keeping in
mind that sometimes the posterior bladder just
past the trigone can jut forward into your dissec-
tion plane.

Troubleshooting Both Sides

Failure to diagnose a bladder neck variant anat-
omy can lead to a “button hole injury” where
you are moving down to the vas but re-encoun-
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Fig.4.10 (a, b) Two concepts are shown. In image (a), the
anterior bladder neck is nearly complete, and there is a thin
layer of vertical fibers encountered just before bladder
entry. Dissecting veins in the lateral thirds is helpful in ori-

Fig. 4.11 The anterior bladder neck is entered, and the
catheter lifted with assistant or robotic arm and gentle
traction from scrubbed assistant helps create upward
traction

ter bladder. Again, by frequently inspecting
inside the bladder you can get a sense that the
bladder is a straight funnel versus a variant that
has another dependent portion jutting into the
prostate plane. This point can be very subtle. In
Fig. 4.18, the bladder is inspected during dis-
section and looks fine—nothing abnormal until
you look a bit deeper and see the depending
portion going more distal —Fig. 4.19. When the
dissection reached the longitudinal muscle, a
structure was grasped and divided, showing a
bladder button hole Figs. 4.20 and 4.21. Again,
the difference was very subtle and normal lon-
gitudinal muscle is seen just to the side. This

enting these layers, and widening the left to right space that
is helpful for the more posterior steps. In image (b), the
clips show the lateral veins divided and controlled, and the
poster space is improved (bladder neck divided at this step)

hole was repaired post-resection by lifting up
on the correct longitudinal muscle and placing
interrupted 2-0 Vicryl sutures-Fig. 4.22. In gen-
eral, these buttonhole injuries are on dependent
bladder wall that is not part of the trigone. I
have not seen a ureteral injury with these events
nor the reconstructive sutures, but you should
certainly re-inspect inside the bladder as well.
A cautious management plan would be to leave
the catheter for 10 days and perform a postop-
erative cystogram.

On the other extreme, if posterior dissection
progresses but with resistance and failure to
reach the loose areolar space and the longitudi-
nal muscle, then consider the dissection is too
distal. In Fig. 4.23, the 3rd arm retracts tissue
upward and a dissection plane failed to prog-
ress. The 3rd arm was placed on the posterior
bladder instead and the inside re-inspected. The
plane was re-found closer to the bladder and the
longitudinal muscle identified-Figs. 4.24, 4.25,
and 4.26.

Matching Images to Anatomy

From the Walz et al. review and images, we have
several structures to consider:
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Fig.4.12 (a, b) The catheter is lifted up—(a)—but the
equally critical step is counter exposure with the instru-
ments to see the full posterior bladder neck and plan the

Fig. 4.13 Incise around the posterior bladder neck and
keep full detrusor muscle layer intact. The blue line shows
the likely thickness of the detrusor so the cautery line
needs to preserve this for a strong reconstruction later

e Bladder-B.

* Visceral endopelvic fascia— VEF.

e Detrussor Apron—DA.

* Vesicoprostatic muscle— VPM.

» Posterior prostatic fascia/seminal vesicle fas-
cia (Denonvilliers’ fascia) —pPF/SVFE.

e Urethra—U.

line of resection such as illustrated with the blue line. The
arrow shows where an assistant can retract with the suc-
tion for a better view

To match these terms, I would say that my mid-
dle thirds analogy puts you through the DA to the
urethra. The lateral veins are not really illustrated in
these sagittal views but you can see from the photos.
The VPM is likely the same structure Hinata calls
“Longitudinal muscle” in Fig. 4.4. Note that the
well-known Denonvilliers fascia is posterior to vas/
SV and is not truly related to the bladder neck divi-
sion per se. It is, of course, a key landmark for the
posterior dissection and leading into the neurovas-
cular bundle planes as described elsewhere. Shimbo
et al. demonstrate another nice sequence of steps to
identify the anterior bladder neck accurately [5]
including the anterior squeeze trick.

Summary

The simple bladder neck can be divided in approxi-
mately 10 min or less. The middle third is divided
with low-setting monopolar cautery, and the lateral
plexuses controlled with clips or bipolar. The blad-
der neck is then carved out posteriorly to the longi-
tudinal muscle. The keys to success are recognizing
the landmarks illustrated by Walz et al. [4] and re-
orienting when progress looks off-plane.



Fig.4.14 (a, b) The lateral vein plexuses should be clipped and divided now, if not done previously. This shows the
detrusor layers better and widens space for the next steps

Fig.4.15 (a, b) The layers are well seen and the dissection outlines the posterior bladder. Constant counter retraction
is provided by the 2nd arm. An areolar layer is entered, and then the longitudinal muscle

Fig.4.16 (a,b) The longitudinal muscles can be almost absent, thick, or almost look like rectal wall such as in Fig. 4.4
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Fig.4.20 The surgical plane looks correct with longitu-
dinal muscle fibers seen on the right side (blue arrow).
However the tissue at the white arrow was grasped and
divided and turned out to be bladder

Fig.4.17 The third arm can re-expose by grasping poste-
rior prostatic urethra or tissue underneath. Keep the arm
very vertical with up traction to assist and leave collision
free space for the other arms

Fig. 4.18 The bladder is re-inspected several times to
look for anomalies such as a dependent posterior wall that
might migrate into the posterior dissection near the vas

Fig.4.21 The same patient from Fig. 4.20 a few frames
later —the bladder has a “button hole” injury

Fig. 4.19 The same patient as in Fig. 4.18 now shows Fig.4.22 The buttonhole injury is repaired post-resection
there is a dependent portion of bladder “jutting” forward
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Fig.4.23 Posterior tissue is grasped with the 3rd arm and
lifted up. A plane is developed aimed at reaching the lon-
gitudinal muscle. However, the plane never made ade-
quate progress

Fig. 4.25 A new plane was found closer to the bladder
and lifted up—several inside inspections along the way

Fig.4.24 The 3rd arm is switched to the bladder and the = Fig.4.26 This corrected plane opened up as expected to

planes re-inspected the longitudinal muscle and the vas were seen next

4. Walz J, Burnett AL, Costello AJ, et al. A criticawwl
analysis of the current knowledge of surgical anat-
omy related to optimization of cancer control and
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and Bernardo Rocco

Some Principles for Bladder Neck
Dissection

The previous chapter has already described a
standardised technique for dissection of the
straightforward bladder neck. It cannot be over-
emphasised how important it is to have a stan-
dardised approach to bladder neck dissection.
Adhering to a standardised technique will not
just ensure good results for standard RARPs, but
will be of particular value in managing the more
difficult anatomical variants we discuss in this
chapter. It is therefore of upmost importance to
develop a standardised approach to bladder neck
dissection, so that this can be applied to more dif-
ficult cases. Before we describe the management
of challenging bladder neck anatomy, we will
briefly revisit our standard technique [1]. This
includes the following steps:
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. Division of the anterior bladder neck: This

step is performed following mobilisation of
the bladder, opening of the endopelvic fascia,
and ligation of the dorsal vascular complex.
The bladder is retracted to help tent up the
prostato-vesical junction, and the catheter is
then pulled in and out so that the catheter bal-
loon demonstrates the bladder neck. This is
then incised in a horizontal plane where the
detrusor fibres decussate over the prostato-
vesical junction, with the bladder under
cepahlad tension, until the catheter is visual-
ised (Fig. 5.1). The catheter is delivered into
the operative field and is retracted anteriorly
using the EndoCatch™ technique as previ-
ously described [2].

. Incision of the posterior bladder neck: Prior to

incising the posterior bladder neck, the blad-
der lumen is first inspected to ensure that the
standard “drop-off” of the posterior bladder is
as expected, and that there is no unexpected
median lobe. The lateral horns of the bladder
are then mobilised. In smaller sized prostates,
this is not difficult. The lateral wings of the
bladder are dissected off the prostate, typi-
cally leaving a thin layer of detrusor muscle
on the prostate. The posterior bladder neck is
then incised, ensuring that a reasonable blad-
der thickness is established (usually about
5 mm) (Fig. 5.2). The incision is progressed
laterally to continue the mobilisation of the
bladder, ensuring that an even bladder thick-
ness is established.

49

J.W. Davis (ed.), Robot-Assisted Radical Prostatectomy, DOI 10.1007/978-3-319-32641-2_5


mailto:declan.murphy@petermac.org

50

D.G. Murphy et al.

Fig.5.1 In a normal, small
prostate, the anterior bladder
neck is divided using
monopolar cautery.
Reproduced from Murphy
et al. with permission [1]

Fig.5.2 In anormal, small
prostate, the posterior
bladder neck is divided in
the midline. The vasa and
seminal vesicles are
identified once the
longitudinal fibres of the
detrusor fascia have been
divided. Reproduced from
Murphy et al. with
permission [1]

3. Further mobilisation of the posterior bladder
neck: Once an appropriate bladder neck thick-
ness is established, the mobilisation is contin-
ued posteriorly, ensuring that the same thickness
is maintained until the vasa and seminal vesicles
are reached. To ensure that the same thickness is
maintained, it is useful to look in the bladder
periodically to ensure that the dissection does
not drift either too close to or too far from the

bladder.

A most important principle to adhere to during
posterior bladder neck dissection is fo maintain
the thickness of the posterior bladder neck as dis-
section proceeds from the initial incision in the
posterior bladder neck, and more posteriorly as the
bladder is dissected off the prostate. If the bladder
thickness is evenly maintained during this step,
then complications such as button-holing of the
bladder (caused by dissecting too close to the blad-
der), intra-prostatic incision (dissecting too close
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to the prostate), and amputation of the seminal
vesicles (dissecting too far off the bladder and
entering an incorrect plane) can be avoided. In
addition, while adhering to this principle during
cases with a straightforward bladder neck will
ensure a good anatomical plane, the same princi-
ple is even more important to maintain during the
more difficult scenarios detailed below.

Outcomes for Patients Undergoing
RARP with Difficult Bladder Neck
Anatomy

Invariably, added difficulty in dissecting the pos-
terior bladder neck, already a difficult step, may
have an impact on certain outcomes of RARP. In
particular, there may be somewhat adverse out-
comes in terms of operative time, blood loss, and
positive surgical margins. While there is no high-
level evidence to quantify this, some observa-
tions can be made based on published data.
Regarding large prostates including those with
a median lobe, Huang et al. [3] reported that men
with larger prostates and median lobes experienced
higher estimated blood loss (EBL) (213.5 vs.
176.5 ml; p<0.001 and 236.4 vs. 193.3 ml;
p=0.002), and larger prostates were associated
with more transfusions (4 vs. 1; p=0.037). Total
operative times were longer for men with larger
prostates (164.2 vs. 149.1 min; p=0.002), and
median lobes (185.8 vs. 155.0 min; p=0.004). In
another series comparing prostates with final
weight greater or less than 75 g, Bishara et al.
reported that larger prostate size was associated
with lower Gleason score on final pathology
(p=0.004) and lower pathological stage (p=0.02)
but an increased length of hospital stay (p=0.05)
[4]. In addition, PSA density independently pre-
dicted biochemical recurrence (BCR) on binary
logistic regression when defined as postoperative
PSA >0.1 (p=0.001). In a study looking at men
with very large prostates (>100 g), Labanaris et al.
demonstrated a significant increase in blood loss,
operative time, increased need for bladder neck
reconstruction, as well as an increase in intraopera-
tive complications in these very large prostates
compared with smaller glands [5]. Nevertheless,

patients with large glands exhibited less aggressive
tumours, less positive surgical margins, and a lower
incidence of biochemical recurrence. Regarding
functional outcomes, patients with larger glands
had no difference regarding continence rates when
compared to patients with smaller glands but
exhibited significantly lower potency rates.
Furthermore, a Japanese study examining health-
related quality-of-life (QoL) scores demonstrated
significant improvements in urinary QoL for
patients with larger prostates (defined as >50 g) [6].
At follow-up ranging from 18 to 36 months,
patients in group 3 had improved EPIC urinary
domain summary and subscale scores, including
scores for urinary irritation and obstruction and uri-
nary bother subscale scores, compared with their
baseline scores (p<0.05).

There is no consensus on whether previous sur-
gery for bladder outlet obstruction has a negative
impact on outcomes following radical prostatec-
tomy. Although some authors have demonstrated
longer operative times, increased complications,
and higher rates of PSMs in patients undergoing
ORP [7] or LRP [8] following prior surgery for
bladder outlet obstruction, others have shown that
outcomes are equivalent following ORP in patients
who had previously undergone TURP[9]. Hampton
et al. reported on 51 of 1768 patients who under-
went RARP having previously undergone TURP
[10]. Compared to patients who had not undergone
previous TURP, post-TURP patients had a signifi-
cantly higher PSM rate (35.3% vs. 17.6%,
p<0.015) and these PSMs were more likely to be
located at the bladder neck. Huang et al. also
reported that patients with prior BPH interventions
experienced more prostate base PSM (5.1% vs.
1.2%; p=0.018) but similar overall PSM in
adjusted analysis [3]. While these outcomes may
not be exclusive to the RARP approach, it should
be borne in mind when counselling such patients
for this procedure [11].

Regarding locally advanced and other high-
risk localised prostate cancers, there is now quite
convincing data regarding the oncological safety
of RARP for such tumours, at least in the hands
of experienced surgeons [12—14]. In a systematic
review of 1360 cases of high-risk prostate can-
cer, Yuh et al. reported that 65 % of patients had



52

at least T3 disease with a PSM rate of 35 % and
a 3-year biochemical recurrence-free survival
which ranged from 45 to 86 % [13]. Overall, the
complication rates were low in this review,
although there are little data on the specific
complications which might be experienced with
such cases.

Step by Step: Dealing with Difficult
Anatomy

1. Median lobe: These vary in size from modest
intravesical protrusions to extremely large,
irregular masses, and the level of difficulty
generally correlates with size. Apart from the
extra bulk and distortion which a large median
lobe adds to the posterior bladder dissection,
there are particular issues around maintaining
the correct plane, and avoiding injury to the
ureteric orifices. While these do not have to
routinely be visualised during the dissection
of small prostates, it is imperative to identify
the trigone in median lobe cases as the intra-
vesical protrusion can extend close to the ure-
teric orifices. This usually means that the
bladder neck will be wider than usual and will
require reconstruction.

Incise under the lobe or across the lobe? In
smaller median lobes, it is possible to elevate
the median lobe and make the incision into the
posterior bladder underneath the lobe. The
posterior dissection can then continue as usual,
with the median lobe being continually ele-
vated using the fourth arm or perhaps using a
suture [15, 16]. Our recommendation in this
case is to use a 1/0 Vicryl® suture on a CT nee-
dle which can be passed horizontally through
the median lobe, and this suture can then be
elevated with the fourth arm, or passed through
the eye of the urethral catheter if using the
anterior retraction technique [2]. However, in
larger lobes, there may be issues with this
approach as it will bring the incision very close
to the ureteric orifices, and the bulk of the lobe
may be difficult to retract due to its size.

Therefore the preferred approach for most
median lobes is to incise the mucosa across
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the lobe, and enucleate the median lobe while
preserving the bladder neck. The challenge
here is in maintaining the correct anatomical
plane in what can be a challenging operative
field with a large adenoma and a variable
amount of bleeding. The surgeon should use
the monopolar shears (single blade) to make a
confident incision into the mucosa until the
enucleation plane is established. The depth of
this incision will correspond with the bladder
neck thickness. Once the correct plane is iden-
tified, the dissection can usually proceed with
a combination of sharp and blunt dissect the
adenoma off the bladder (Fig. 5.3). As stated
above, the most important principle here is to
maintain the bladder neck thickness as the dis-
section proceeds as this will lead to the correct
plane for identification of the vasa. This is
often quite deep dissection and it is recom-
mended that the console surgeon frequently
inspects the inside of the bladder to ensure
that the correct bladder thickness is main-
tained and a buttonhole is avoided (Fig. 5.4).
As the dissection proceeds, the fourth arm (or
retracting suture) can be adjusted to continu-
ally elevate the median lobe (Fig. 5.5).

. Previous bladder outlet surgery: The degree of

difficulty associated with this step depends on
the extent of previous bladder neck surgery, and
perhaps the type of technique employed (TURP
vs. various types of laser surgery). Regardless,
the difficulty is usually characterised by diffi-
culty in identifying the true posterior bladder
neck due to previous surgery, and occasionally
difficulty in identifying the ureteric orifices.
Prior to opening the anterior bladder neck, it is
possible to identify the extent of the TUR defect
by pulling down on the catheter balloon and
observing how much the balloon travels into
the intra-prostatic fossa. Consequently, it can
be difficult to identify the correct location to
incise the anterior bladder neck. This can partly
be overcome by mobilising the detrusor apron
off the lateral aspect of the prostate to better
identify the curvature of the base of the prostate
as it curves towards the bladder neck. However,
if in any doubt, it is better to remain closer to
the bladder than to the prostate, even if this
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Fig. 5.3 In a case with a large median lobe, the fourth
arm tents up the bladder for antero-cephalad retraction.
Monopolar dissection is used to open the anterior bladder
neck, and the bladder is peeled off of the prostate in the
direction of the arrow. Reproduced from Huang et al. with
permission [3]

means leaving a wider bladder neck requiring
reconstruction, rather than risk entering into
the gland.

Once the bladder has been opened, a care-
ful inspection of the lumen must be under-
taken to identify the probable location of the
true posterior bladder neck, and the ureteric
orifices. It is often necessary to open the blad-
der neck wider than usual in order to fully
identify this anatomy. As the midline of the
prostate has usually been extensively resected
or ablated, it is helpful to inspect the more lat-
eral aspects of the luminal bladder first, to get
a better appreciation of where the true poste-
rior bladder neck is located. The bladder neck
is then incised as usual, taking care to ensure
that the ureteric orifices are well clear. There
can be considerable deep scarring in the pos-
terior bladder neck due to the previous energy,
but as long as the principle of maintaining
bladder thickness is observed, then this should
allow the dissection to continue in the correct
plane until the posterior structures are reached.

Fig. 5.4 Prior to bladder entry, bladder attachments are
dissected off of the prostate until reaching the prostato-
vesical junction (arrows). Releasing these attachments
posterolaterally until encountering the lateral pedicle fat
pad minimizes subsequent tearing of the bladder neck;

tearing may occur with traction to facilitate dissection.
The posterior bladder neck is peeled off of the median
lobe to allow grasping with the Prograsp forceps for
anterocaudal retraction (right). Reproduced from Huang
et al. with permission [3]
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Fig. 5.5 The fourth arm is used to retract the median
lobe anteriorly, while the assistant retracts posteriorly to
help open up the correct dissection plane. The assistant
intermittently releases the posterior bladder neck to
allow the surgeon to index the bladder mucosa contour
to avoid dissecting too proximally and “button-holing”.

If a bladder neck reconstruction is required
(and it frequently is in these situations), we pre-
fer a lateral reconstruction using a fish-mouth
technique at the 3 and 9 o’clock positions.

Some authors advocate a cystoscopy and
possibly placement of ureteric stents to help
identify and protect the ureteric orifices. Our
practice is not to do this, although a cystos-
copy can certainly be helpful (especially early
in the surgeon’s experience), in appreciating
the endoscopic anatomy prior to the RARP.

3. Large prostate size: Similar to the discussion
on median lobes above, these cases provide
challenges related to maintaining the correct
anatomical plane when proceeding with
mobilisation of the bladder as the posterior
dissection proceeds. Even in the absence of a
median lobe, large prostates tend to protrude
into the bladder which can lead to the bladder
being “draped” around the lateral lobes of the
prostate. Care must therefore be taken not to
inadvertently enter the bladder during lateral
mobilisation (a “lateral buttonhole”). Large
prostates (certainly those over 75 g) add time
to the procedure and more blood loss is typi-
cal. There is always a balance to be achieved

Care must be taken not to follow the curve of the median
lobe (dotted red linelarrow), as the correct posterior
plane lies in a postero-cephalad direction (green arrow)
and the posterior (P) versus anterior (A) prostate dis-
tance is always greater. Reproduced from Huang et al.
with permission [3]

between tolerating some venous ooze and
continuing to make progression. Once the cor-
rect plane has been reached and the vasa are
exposed, anterior retraction of these will usu-
ally help any venous ooze to settle.

The posterior dissection often takes place
in a somewhat deep abyss as the bladder is
excavated from the large adenoma and the
posterior structures often seem to be very
deep within the pelvis. Once again, the key to
avoiding complications here is to maintain the
bladder thickness as the dissection proceeds.
Regular reinspection of the bladder will help
ensure that the surgical plane is not too close
to or too far from the bladder. This will there-
fore lead into the correct plane in front of the
vasa and seminal vesicles. As the bulk of the
prostate is mobilised, the fourth arm can aid
with anterior retraction of the prostate, while
the assistant uses both the suction device and
grasper to retract posteriorly. An experienced
assistant is very helpful in such cases.

4. Locally advanced tumour: There are specific
technical challenges associated with ¢T3 cases
due to the lack of tactile sensation during
RARP. Therefore great care must be taken to
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adequately mobilise the prostate well away
from the bulk of the tumour. For example, for
cases which are cT3 at the base, the peripros-
tatic fascia must be mobilised outside the
extrafascial plane to allow adequate mobilisa-
tion of the base. Typically, the incision through
the endopelvic fascia is continued so that the
peri-rectal fat is exposed. This plane can then
be developed back towards the base of pros-
tate. More medially, the posterior plane is also
developed such that the Denonvilliers’ fascia
remains on the prostate and the perirectal fat is
exposed. The combination of this medial
mobilisation and the lateral mobilisation pre-
viously described will allow the base of pros-
tate to be mobilised and retracted adequately
so that the base pedicles can be controlled
with haemostatic clips. As with all aspects of
robotic surgery, the superior visualisation
more than makes up for the loss of tactile sen-
sation, and hence PSMs can be minimised.

For cases with suspicion of bladder neck
invasion, the bladder must be adequately visu-
alised following division of the anterior bladder
neck. The bladder may be opened with a wider
bladder neck than usual so that a thicker layer
of detrusor may be left on the specimen. For
patients with seminal vesicle invasion, the sem-
inal vesicles should be left inside their sur-
rounding fascia as much as possible, with wider
mobilisation and the use of clips and cautery to
control the surrounding vasculature.

Avoiding Complications

As with most surgical dissection, there are pit-
falls which can be avoided by having a detailed
understanding of the anatomy and employing
meticulous surgical technique. For bladder neck
dissection, some of the pitfalls include:

e “Button-holing” the bladder

* Intra-prostatic incision

e Ureteric injury

* Amputation of the seminal vesicles
* Excessive bladder neck excision

None of these are insurmountable, but obvi-
ously all are best avoided if possible. Hopefully
the tips provided here will go some way towards
avoiding these.

Conclusion

Overall, it appears that the issues outlined above
are no longer a limitation to a robotic-assisted
approach to radical prostatectomy. These more
complex cases are best avoided within the early
robotic experience of any centre and patients must
be adequately counselled regarding the increased
morbidity when compared to more straightfor-
ward RARPs. Patients in these circumstances
should understand that a robotic approach does
not negate the increased likelihood of morbidity
which they are at risk of developing compared to
patients without such confounding factors.

References

1. Murphy DG, Kerger M, Crowe H, Peters JS, Costello
AlJ. Operative details and oncological and functional
outcome of robotic-assisted laparoscopic radical pros-
tatectomy: 400 cases with a minimum of 12 months
follow-up. Eur Urol. 2009;55:1358-67.

2. Murphy DG, Agarwal D, Costello AJ. Anterior retrac-
tion of the prostate during robotic-assisted laparo-
scopic radical prostatectomy using the EndoClose
device. BJU Int. 2009;103:558-62.

3. Huang AC, Kowalczyk KJ, Hevelone ND, Lipsitz SR,
Yu HY, Plaster BA, et al. The impact of prostate size,
median lobe, and prior benign prostatic hyperplasia inter-
vention on robot-assisted laparoscopic prostatectomy:
technique and outcomes. Eur Urol. 2011;59:595-603.

4. Bishara S, Vasdev N, Lane T, Boustead G, Adshead
J. Robotic prostatectomy has a superior outcome in
larger prostates and PSA density is a strong predictor
of biochemical recurrence. Prostate Cancer. 2014,
2014:763863.

5. Labanaris AP, Zugor V, Witt JH. Robot-assisted radi-
cal prostatectomy in patients with a pathologic pros-
tate specimen weight >100 grams versus <50 grams:
surgical, oncologic and short-term functional out-
comes. Urol Int. 2013;90:24-30.

6. Miyazato M, Kaiho Y, Mitsuzuka K, Yamada S,
Namiki S, Saito H, et al. Impact of prostate size on
urinary quality of life scores after open radical prosta-
tectomy: a single-center experience. Scand J Urol.
2014;48:146-52.



56

10.

11.

. Colombo R, Naspro R, Salonia A, Montorsi F, Raber

M, Suardi N, et al. Radical prostatectomy after previ-
ous prostate surgery: clinical and functional out-
comes. J Urol. 2006;176:2459-63.

. Jaffe J, Stakhovsky O, Cathelineau X, Barret E,

Vallancien G, Rozet F. Surgical outcomes for men
undergoing laparoscopic radical prostatectomy after
transurethral resection of the prostate. J Urol.
2007;178:483-7.

. Palisaar JR, Wenske S, Sommerer F, Hinkel A, Noldus

J. Open radical retropubic prostatectomy gives favour-
able surgical and functional outcomes after transurethral
resection of the prostate. BJU Int. 2009;104:611-5.
Hampton L, Nelson RA, Satterthwaite R, Wilson T,
Crocitto L. Patients with prior TURP undergoing
robot-assisted laparoscopic radical prostatectomy
have higher positive surgical margin rates. J Robotic
Surg. 2008;2:213-6.

Murphy DG, Bjartell A, Ficarra V, Graefen M, Haese
A, Montironi R, et al. Downsides of robot-assisted
laparoscopic radical prostatectomy: limitations and
complications. Eur Urol. 2009;57:735-46.

12.

13.

14.

15.

16.

D.G. Murphy et al.

Connolly SS, Cathcart PJ, Gilmore P, Kerger M,
Crowe H, Peters JS, et al. Robotic radical prostatec-
tomy as the initial step in multimodal therapy for men
with high-risk localised prostate cancer: initial experi-
ence of 160 men. BJU Int. 2012;109:752-9.

Yuh B, Artibani W, Heidenreich A, Kimm S, Menon
M, Novara G, et al. The role of robot-assisted radical
prostatectomy and pelvic lymph node dissection in
the management of high-risk prostate cancer: a sys-
tematic review. Eur Urol. 2014;65:918-27.

Yuh BE, Ruel NH, Mejia R, Wilson CM, Wilson
TG. Robotic extended pelvic lymphadenectomy for
intermediate- and high-risk prostate cancer. Eur Urol.
2012;61:1004-10.

Patel SR, Kaplon DM, Jarrard D. A technique for the
management of a large median lobe in robot-assisted
laparoscopic radical prostatectomy. J Endourol.
2010;24:1899-901.

Abreu AL, Chopra S, Berger AK, Leslie S, Desai
MM, Gill IS, et al. Management of large median and
lateral intravesical lobes during robot-assisted radical
prostatectomy. J Endourol. 2013;27:1389-92.



Anup Kumar, Srinivas Samavedi,

and Vipul R. Patel

Introduction

In the United States of America (USA) prostate
cancer is the most common noncutaneous malig-
nancy affecting men and the second most com-
mon cause of cancer death in men [1-3]. With the
use of prostate specific antigen (PSA) screening
and increased public awareness about prostate
cancer, the number of cases being diagnosed
yearly has been increasing. According to
American Cancer Society in 2014, approximately
233,000 new cases of prostate cancer will be
diagnosed [4]. Every year younger and healthier
men are being diagnosed with localized prostate
cancer, with an annual percentage increase of
approximately 9.5%.,as per data from the
Surveillance, Epidemiology and End Results
(SEER) registry [4]. Radical prostatectomy, a
standard of care for localized prostate cancer, has
evolved from open through laparoscopic to
robot-assisted radical prostatectomy (RARP)
over the last few decades [5, 6]. This subset of
younger and healthier patients is a challenge for
treating urologists, who has to meet the expecta-
tions of not only cancer control but also excel-
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lent postoperative functional outcomes (potency
and continence). With advances in robotic tech-
niques and the increase in the experience using
the robotic platform, RARP has shown improved
functional outcomes and at least comparable
oncological outcomes as compared to open and
laparoscopic radical prostatectomy [7—14]. This
is possible because of 3-D vision, improved mag-
nification, tremor reduction with motion scaling,
and improved ergonomics of da Vinci robotic
surgical system resulting in six degrees of free-
dom of movement and reduction of fatigue [7—
10]. Despite these advances, the incidence of 1
year and 2 year erectile dysfunction (ED) ranges
from 10 to 46 % and 6 to 37 % respectively after
a nerve sparing RARP [15-23]. This wide range
of ED in various reported series may be attrib-
uted to different definitions/measures of ED, dif-
ference in nerve sparing (NS) techniques/patients
selection, and different postsurgical rehabilita-
tion programs in these centers. Probably one of
the key elements in the outcomes is the experi-
ence of the surgeon and the surgical volume. The
various predictors of ED after RARP include age
at surgery, preoperative potency status, comor-
bidity (diabetes, hypertension, neurological dis-
order), and type/extent of NS [15, 24].

Erectile dysfunction after RARP is certainly
multifactorial including vasculogenic and neuro-
genic causes. The direct mechanical injury to NVBs
during RARP can occur due to the use of thermal
energy, traction, direct transaction, and incorpo-
ration into hemostatic sutures or clips [24, 25].
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Table 6.1 Sir Herbert Seddon’s classification of peripheral nerve injuries

Categories of

peripheral nerve injury Features

Neurapraxia Mild compression, stretch

injury with no structural
damage leading to transient
conduction block

Axonotmesis Moderately severe injury:

axonal disruption and
Wallerian degeneration

Neurotmesis Severe permanent injury/

laceration: complete nerve
transaction

This causes various grades of pelvic autonomic
nerve injury ranging from neurapraxia, axonot-
mesis and neurotmesis as well as muscle degen-
eration/damage, thus contributing to postoperative
ED and urinary incontinence (Table 6.1) [25, 26].

The association between NS and postopera-
tive continence is multifactorial. It has been pro-
posed that both afferent and efferent nerves of
NVBs play a role in urinary continence restora-
tion. The intraoperative stimulation of NVBs
causes increased urethral pressure, thus demon-
strating the potential impact of autonomic inner-
vation on the external urinary sphincter. Urine
entering membranous urethra in presence of
intact proximal sensations leads to a spinal reflex
of voluntary contraction of urethral sphincter
(increasing tone of sphincter and pelvic floor),
improving continence [27-29].

It has been proven in various series that bilat-
eral NS RARP results in improved ability to
regain some level of postoperative sexual func-
tion [7-14, 27-29]. The road map for nerve spar-
ing RP was laid down by the pioneering work of
Walsh and Donker on the surgical anatomy of the
prostate documenting the concept of neurovascu-
lar bundles (NVB in relation to the prostate [30].
Based on these findings, Walsh et al. proposed
the first nerve sparing RARP. Since then, a pleth-
ora of NS techniques with variable outcomes dur-
ing RP have been reported, so as to further
improve the postoperative potency and conti-
nence, considered as surrogates of functional out-
comes of RP. In this chapter, we will discuss the

Duration of
Recovery recovery
Full Hours to weeks

Nerve regeneration/growth 8-24 Months

from point of injury to end

organ at 1 in./month

— No capacity for regrowth

— A neuroma/scar formation:
potential for partial

recovery

Months—years

applied neuroanatomy of the prostate, various
techniques of NS including our technique, along
with recent innovations and potency outcomes
after RARP.

Applied Neuroanatomy
of the Prostate

Eckhard introduced the concept of nerves having
a role in potency and defined them as nervi eri-
gentes in 1863 in animal models [31]. However,
the detailed anatomy of cavernosal nerves and
current concept of NVBs were introduced by
Walsh and Donker [30]. They traced the auto-
nomic innervations of the corpora cavernosa in a
male fetus and newborn, and then in a 60-year-
old human cadaver. They demonstrated that the
pelvic plexus is formed by the parasympathetic
fibers (S2-S4 anterior sacral roots) and sympa-
thetic fibers from the hypogastric nerve. This
plexus is situated on the anterolateral wall of the
rectum retroperitoneally, at the tips of seminal
vesicles. The superior part of the plexus is called
the vesical plexus an inferior part as prostatic
plexus. The prostatic plexus unites with several
vessels to form the NVB of Walsh, described as a
tubular structure running along the posterolateral
aspect of prostate gland enclosed in fascial
sheaths, in close relation to the capsular vessels
of the prostate. As the branches of the inferior
vesical artery and vein supplying the bladder and
prostate perforate the pelvic plexus, ligation of
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lateral prostatic pedicles in its midportion can
damage the nerves innervating the prostate, ure-
thra, and corpora cavernosa. Based upon these
findings, Walsh reported the first RP with nerve
preservation, in which incision in lateral pelvic
fascia anterior to NVBs was given and the lateral
pedicles were divided close to the prostate, avoid-
ing injury to NVBs, traveling along capsular ves-
sels of the prostate [32, 33]. This was a new
landmark era in treatment of prostate cancer,
where benefits outweighed the risks for then
highly invasive RP.

Costello et al. further modified this concept in
2004, working on human cadavers [34]. They
demonstrated that the majority of the NVB
descends as posterior nerves distally and dorso-
laterally to seminal vesicles (SV), while the
remaining portion (anterior nerves) courses
along the posterolateral border of SV. The ante-
rior and posterior nerves of NVB, separated by a
distance of 3 cm at the base of the prostate, run
distally towards the apex, converge at midpros-
tatic level, and then diverge again as they
approach the prostate apex, where its course and
architecture is most variable. They proposed a
functional organization of NVB —posterior por-
tion (fibers supplying rectum), midportion (true
cavernosal nerves), and anterior portion (fibers
supplying prostate).

Tewari et al. proposed the concept of a tri-
zonal neural architecture in relevance to RARP,
working on ten fresh and two fixed male cadav-
ers [35]. They divided the neural architecture
into three surgically important zones. The proxi-
mal zone (zone 1) contains the proximal neuro-
vascular plate (PNP),which covers a significant
portion of proximal prostate on its lateral aspect,
and is related to bladder neck and seminal vesi-
cles. The PNP is located 5-10 mm lateral to SV
and is at risk of thermally damaged, or crushed
in clips/bull dog clamps, thus affecting postop-
erative recovery of potency. The mid-zone (zone 2)
contains the predominant neurovascular bundles
(PNB), located on the side of the prostate gland,
in a posterolateral groove. This bundle is well
formed in 50% of the patients and is spread
widely in periprostatic space in the other 50 %.
This is closely related to prostate pedicles and

fascia; thus there is difficulty in identification
and risk of injury in periprostatic inflammation
and extracapsular extension. The distal zone
(zone 3) contains the accessory pathways and
periapical nerves. Accessory nerves can be found
around the prostate, between prostate and lateral
prostatic  fascia, between prostate and
Denonvilliers’ fascia, and between the layers of
periprostatic fascia. In apical dissection, retro-
apical nerves can be damaged during urethral
transaction and anastomosis.

Role of Fascial Planes in Nerve
Sparing RARP

One of the key steps during NVB dissection is
the development of appropriate periprostatic
fascial planes, to prevent mechanical and ther-
mal injury. This requires a thorough knowledge
of anatomy of pelvic fascial structures. This is
facilitated by 3-D vision and 10x magnification
of robotic platform during RARP. The prostate
capsule is not a true capsule but fibromuscu-
lar band located between glandular units and
periprostatic connective tissue. The endopelvic
fascia is a multilayer fascia, covering the pros-
tate and bladder, and is linked to the prostate
capsule by collagen fibers. This finally inserts
into pubic bone as pubourethral ligaments [36].
The part of endopelvic fascia that covers the
prostate is called the prostatic fascia and the
outer layer of endopelvic fascia is called lateral
pelvic fascia/levator fascia. Denonvilliers’ fas-
cia is the fascia covering the rectum posterior
to prostate. It has an anterior extension which
fuses laterally with the endopelvic fascia. The
layers of the periprostatic fascia fuse with the
anterior layer of Denonvilliers’ fascia lateral
to the prostate, forming a potential triangular
space containing NVBs. The various walls of
this triangle are: medial vertical wall—prostatic
fascia; lateral wall—lateral pelvic fascia; poste-
rior wall—anterior layer of Denonvilliers’ fas-
cia. The triangular space is wide near the base of
the prostate and narrow at apex. Thus, the auto-
nomic fibers (cavernosal nerves) arising from
the caudal portion of pelvic plexus, close to the
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tips of seminal vesicles, travel towards postero-
lateral base of the prostate. They coalesce into
more organized bundles, approximately 6 mm
wide at the level of the prostate. Then these
branches course along the posterolateral aspect
of the prostate towards the apex and membra-
nous urethra, embedded in between different
layers of periprostatic fascia [37].

Kiyoshima et al. reported that NVB was
localized near posterolateral region in only 48 %
cases, and in remaining 52 %; these nerves were
spread without bundle formation, on the entire
lateral surface of the prostate [38]. Further, the
site and localization of NVB was related to the
degree of fusion between the lateral pelvic fas-
cia and the prostate capsule. There are various
series reporting NS techniques with reference to
these periprostatic fascial planes as intrafascial,
interfascial, and extrafascial. The extrafascial
plane dissection is right through the NVBs and
might enable some preservation of neural tissue
or none. The interfascial plane is the plane
between lateral pelvic and prostatic fascia. This
plane exists as avascular plane between the
prostatic fascia and the Denonvilliers’ fascia/
anterior extension of Denonvilliers’ fascia.
Most of NVBs lie between the lateral pelvic fas-
cia and anterior extension of Denonvilliers’ fas-
cia. The intrafascial plane is the plane between
the prostate capsule and the prostatic fascia. The
endopelvic fascia is incised only anteriorly,
medial to puboprostatic ligaments. Thus, com-
plete preservation of NVBs can be achieved
through either intrafascial or interfascial dissec-
tion [22, 23, 39, 40].

Surgical Techniques of NS
During RARP

The NVB preservation during RARP is vital for
improved postoperative potency and continence.
Therefore, the surgical technique plays a very
important role. However, there is a significant
learning curve associated with NS [7]. Further,
there is an increased chance of positive surgical
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margins (PSM: surrogate marker of oncological
outcome) with NS especially for a novice sur-
geon [7, 8, 18]. The association of nerve sparing
with PSM has been controversial. Some series
have reported significant positive association
between NS and PSM; however, others have
denied their association [16, 20, 21, 50]. There is
no doubt that attempt for NS brings plane of pos-
terolateral dissection very close to the prostate
and tumor. Thus the surgeon has the challenge of
reducing PSM along with maintaining quality of
life in terms of postoperative erectile function
and continence.

Categorization of Approaches
to NS in RARP

The approach to NS can be antegrade (from the
prostate base to apex) or retrograde (from
the apex to the base) or a combination of two.
The retrograde approach has advantages of ear-
lier identification and release of NVB from the
prostate before ligating the prostatic pedicle,
thus avoiding a misplaced clip on pedicle and
reduced neuropraxia [16, 41]. The NS can also
be divided as thermal (monopolar, bipolar, har-
monics) and athermal. Since cavernosal nerves
are unmyelinated axons and prone to thermal
damage, a lot of importance has been given to
avoid possible thermal damage to NVBs in dif-
ferent techniques [42—44]. Ahlering et al. com-
pared potency outcomes in patients undergoing
NS RARP using a cautery versus noncautery
group [42]. The potency rates were significantly
higher in noncautery bilateral NS group (72.8 %
vs. 16.7% at 9 months and 92 % vs. 67.9 % at
24 months respectively). There is another way
of categorization of NS —intrafascial, interfas-
cial, and extrafascial (already described above)
[22, 23, 39, 40]. Earlier, NS used to be reported
as all or none phenomenon (complete, partial,
and none). However, recently it has been
reported that NS can be graded anatomically
and thus NS can be tailored individually as per
patient’s tumor characteristics [45—48].
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Our Technique of Nerve Sparing
During Robotic Radical
Prostatectomy

General Considerations

Our preferred technique of NS is an athermal
early retrograde release of NVB with minimiza-
tion of traction [16]. The optimal technique of
achieving this is with the use of delicate surgical
technique and identification of the “landmark
prostatic artery” (LA) [49]. We have reported
earlier the role of this LA as an anatomic marker
for the plane of dissection of the full neurovascu-
lar bundle for nerve sparing during RARP [49].
The LA is a capsular branch of the prostatic
artery and originates from vesico-prostatic trunk
of internal iliac artery. It reaches the prostate on
its anterolateral aspect at the base. It then contin-
ues distally down to the perineum or gives origin
to a network of capsular arteries (CA), running
along lateral border of the prostate. The land-
mark artery represents the most anterio-medial
aspect of the NVB guiding the surgeon into the
optimal surgical plane for NVB preservation,
medial to it. These LA and CA are related closely
to cavernosal nerves (CN) and provide a scaffold
to the nerves at their course along the prostate.
Therefore, the LA can provide a macroscopic
landmark for identifying and preserving the CN
during RARP. There are some important consid-
erations which help in identifying LA. First, the
dorsal vein complex and bladder attachments to
the prostate must be secured to decompress
venous flow to the prostate. Second, the poste-
rior plane must be widely developed between the
prostate and rectum, especially laterally, until
the medial aspect of the NVB is identified by the
presence of fatty tissue under the lateral lobes of
the prostate as this will give the prostate mobility
along its longitudinal axis. Third, it is very
important to rotate the prostate, sharply open
prostatic fascia, and approach the NVB from
above. Fourth, there is a bifurcation of the arte-
rial supply at the edge of the pedicle, about
2-3 mm from the prostate, with LA running
alongside the prostate and the perforating ure-
thral vessels penetrating the prostate at the base.

It is vital to identify this bifurcation before clip-
ping the prostate pedicle, as this 2-3 mm win-
dow is the only place where the pedicle can be
safely clipped without injury to NVB. This is
important especially in cases with history of
prostatitis or bleeding after prostate biopsy, in
which N'VB is stuck to the prostate. Recently, we
have reported that NS during RARP can be
graded anatomically as per patients’ tumor char-
acteristics, rather than all or none phenomenon
[45, 48]. The goal of NS is to preserve the great-
est possible amount of nerve tissue without com-
promising surgical margins. Thus, a very fine
tailoring is required to achieve precise amount of
NS needed for an individual patient. Thus, we
report NS during RARP as—no NS, <50 % NS,
50% NS, 75 % NS, and =95 % NS [45, 48].

Technique

The seminal vesicles are dissected athermally
and lifted upward (Fig. 6.1a). Then, the posterior
plane between the rectum and the prostate is
developed through the layers of Denonvilliers’
fascia. This plane is further extended anteriorly
towards the apex and laterally until the medial
aspect of the NVB is recognized bilaterally, by
the presence of fatty tissue under the lateral
lobes (Fig. 6.1b). The prostate is then rotated
contralaterally on its axis; prostatic fascia is
opened sharply, with the NVB being approached
from above.

For a left retrograde release of the NVB, the
assistant grasps the lateral edge of the prostate
base and rotates it contralaterally. The fourth arm
is used to gently pull cephalad on the bladder and
align the prostate pedicle with the NVB. With the
help of the assistant that keeps the prostate rotated
medially and stable, the lateral pelvic fascia is
identified and incised on the lateral aspect of the
prostate. A distinctive LA can often be found
between the midprostate and base, as a variably
sized tortuous vessel over anterolateral aspect of
the prostate (Fig. 6.2a—c). A plane of dissection is
then developed between the LA and prostate
(prostatic fascia and lateral pelvic fascia) at the
level of midprostate, with the combined use of a
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Fig. 6.1 (a) The relation of NVB with tip of seminal vesicle during posterior dissection. (b) After development of
posterior plane, the medial and lateral aspect of NVB become apparent

Landmark Artery

Fig.6.2 (a—c) Landmark artery on anterolateral aspect of prostate

Maryland dissector on the left robotic arm and correct plane of dissection should be fairly avas-
scissors on the right. This results in a natural cular, as prostatic vessels stay attached to the
detachment of the NVB from the prostate, as LA NVB that is peeled off the prostatic fascia. In
occupies most medial aspect of the NVB. The the correct plane the dissection is simple as the
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natural surgical plane between the fascial layers
protecting the prostatic capsule is divided from
the fascia surrounding the NVB. This plane is
continued posteriorly, until the previously cre-
ated posterior plane is reached. The plane is then
continued retrogradely towards the base of the
prostate to completely detach the NVB from the
prostatic pedicle (Fig. 6.3). It is vital to keep the
field clean and bloodless during dissection, espe-
cially when the posterolateral edge of the pros-
tate is reached, as clear visualization of the
contour of the prostate will allow the surgeon to
stay in the correct plane. The prostatic pedicles
can now be safely clipped using Hem-o-lok®
clips, without injuring NVB (Fig. 6.4). The dis-
section is then carried in an antegrade manner

Fig. 6.3 Left retrograde dissection towards the base of
the prostate to completely detach the NVB from the pros-
tatic pedicle

towards the apex. The Maryland dissector is used
continuously to stabilize the NVB avoiding
excessive traction and the prostate is stroked
away with the scissors (Fig. 6.5).It is very impor-
tant to completely release the NVB as distal as
possible, so as to avoid injury during apical
dissection. For right release of NVB, the same
principles are followed, as on left side (Figs. 6.6
and 6.7). We now describe the finer details of our
technique of anatomic grading of NS [45, 48].

1. Grade 5, a complete NS (=95 % NS): The LA
is identified and used to delineate the course
of the NVB in a retrograde manner up to the
prostatic pedicle. The NS is performed medial
to LA, just outside the prostatic fascia at the

P
1.

teral aspect of prostate

Fig.6.5 Left antegrade dissection towards apex of pros-
tate with minimized traction on NVB

Fig. 6.4 Clipping and cutting of prostate pedicles with-
out injury to NVB

Fig.6.6 Right antegrade dissection towards apex of pros-
tate with assistant’s suction stabilizing NVB
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Fig. 6.7 Bilateral preserved NVB coursing towards
perineum

pearly areolar tissue between the prostate and
the NVB. Thus, the prostate and the NVB can
be gently and bloodlessly detached from each
other, without the need for sharp dissection.
Intraoperatively, the right plane of dissection
is confirmed by the presence of a pink color-
ation on the prostate [45, 48].

2. Grade 4, near complete NS (75%): After
identification of LA, NS is performed using
sharp dissection at a plane between the LA
and the prostatic capsule across the NVB—
not at the pearly areolar plane (as in complete
NS). Intraoperatively, the right plane of dis-
section is confirmed by the presence of a strip
of fat over the prostate with an absence of
arterial vessels [45, 48].

3. Grade 3, partial NS (50 %): After identifica-
tion of LA, the plane of NS is created at the
artery’s lateral aspect. Therefore, the LA is
clipped at the level of the prostatic pedicle.
Intraoperatively, the right plane of dissection
is identified by the presence of a fat strip over
the prostate, with the LA on the top [45, 48].

4. Grade 2, <50 %: After identification of LA,
NS is performed several millimeters lateral
to the artery, following the prostatic contour.
Intraoperatively, the right plane of dissection
is identified by the presence of a thick fat
strip over the prostate, with arteries embed-
ded [45, 48].

5. Grade 1, non-NS (0%): A wide resection of
the NVB is performed by sequentially clip-
ping below the prostate across the NVB. The
prostate is lifted up and only rotated when
approximating the apex as the pelvis gets nar-
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row and the NVB travels in the direction of
perineum. Intraoperatively, the right plane of
dissection is confirmed by the presence of the
levator fascia, which is not incised [45, 48].

Recent Findings

In 133 consecutive patients undergoing RARP,
we could identify LA in 73.3% of the operated
sides. The area of residual nerve tissue on the
prostate specimen, when examined microscopi-
cally, was significantly lesser when the NS was
performed medial to LA in comparison to lateral
dissection (0 vs. 14 mm, p<0.001). Thus, we
concluded that fine tailoring on the medial border
of an LA could consistently result in complete or
near complete NS [49].

In 133 consecutive patients undergoing RARP,
we performed a standardized NS grading system
based on intraoperative visual cues and the area
of residual nerve tissue on prostatectomy speci-
men was compared with the intraoperative nerve
sparing score (NSS). A higher NSS was signifi-
cantly associated with a decreasing area of resid-
ual nerve tissue on prostatectomy specimens
(»<0.001). Overall 9.02 % patients had a positive
surgical margin (PSM). Side specific PSMs as
per NSS were: NSS 5-3.6 %; NSS 4-7.5 %; NSS
3-16.7 %; NSS 2-5.7 %; NSS 1-0 % [45].

In 1111 consecutive patients (preoperatively
Sexual Health Inventory score for Men, SHIM
>21 and potent, undergoing bilateral full NS,
with at least 12 months follow-up) after RARP,
we reported our pentafecta outcomes (conti-
nence, potency, cancer cure, negative surgical
margins, and no postoperative complications).
Potency was defined as the ability to achieve
and maintain satisfactory erections firm enough
for sexual intercourse in >50 % attempts, with
or without the use of PDES (score =4 on ques-
tions 2, 3, 5). Potency rates were evaluated using
the SHIM questionnaire. We found pentafecta
rate at 12 months was 70.8% (conti-
nence—96.4 %, potency—89.8 %, biochemical
recurrence free survival—96.4 %,no postopera-
tive complications—93.4 %,negative surgical
margins —90.7 %) [20].
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In another series, 172 patients with antegrade
NS RARP were compared with a propensity
matched group of 172 with retrograde NS. All
patients had preoperative SHIM score >21 and
underwent bilateral NS. We used same criteria to
evaluate potency rates as described above. We
found that PSMs were similar in two groups
(11.1% vs. 6.9 % respectively, p=0.19). At 3.6
and 9 months, the potency rate was significantly
higher in retrograde group (65 % vs. 80.8 % and
72.1% vs. 90.1 %, and 85.3 % vs. 92.9 % respec-
tively). Both groups had similar continence out-
comes [16].

In recent series, we analyzed preoperative or
intraoperative factors responsible for the early
return of continence after RARP in 1229 patients.
A self-administered validated questionnaire
(Expanded Prostate Cancer Index Composite)
was used for the assessment of continence status
and time to recovery. The continence was found
in 86.6 % of patients at 3 months after surgery.
On multivariable Cox regression analysis, age
and performance of NS were significant predic-
tors of postoperative continence. The median
time to recovery of continence was prolonged in
the non-nerve sparing group compared to nerve
sparing counterparts at 6 (5.12-6.88), 4 (3.60—
4.40), and 5 weeks (4.70-5.30) in the no nerve
sparing, partial nerve sparing, and bilateral nerve
sparing groups, respectively, with log rank
p<0.01. Thus, we concluded that likelihood of
postoperative urinary control was significantly
higher in younger patients and when a NS proce-
dure was performed [50].

Our Recent Innovations in NS RARP

Dehydrated Human Amniotic

Membrane Allograft Nerve Wrap

Around the Prostatic Neurovascular
Bundle

Even in the most well-preserved neurovascular
bundles (NVBs), there remains a convalescent
period which is characterized by incontinence
and impotency [51-53]. This delay is likely due
to inflammatory response secondary traction
related injury to NVB [54]. The physical traction

that is placed on the NVB can be minimized by
surgeon but it cannot be eliminated during mobi-
lization of the prostate. We have been awaiting
the next step of innovation that would go beyond the
technical aspect of nerve sparing by reducing the
inflammatory response produced by the nerve
dissection. Dehydrated human amniotic mem-
brane ({(HAM) is a potential source of growth
factors and cytokines that can be locally applied
to facilitate neural recovery and reduce inflam-
mation following surgical trauma. Amniotic tis-
sue is harvested from eligible amnion donors,
whom are subjected to screening processes
approved by the FDA and American Association
of Tissue Banks (AATB) standards to reduce the
risk of serological cross infections [55-57]. We
performed the first study involving 58 preopera-
tively potent (Sexual Health Inventory for Men
(SHIM) score >19) and continent patients, who
underwent full nerve sparing RALP, followed by
intraoperative dHAM placement at our institu-
tion. They were propensity matched using our
prospective database in matched, nongrafted
patients from the same time period. Full nerve
sparing surgery was performed as previously
described using the retrograde athermal tech-
nique, with fully preserved neurovascular bundles.
The dHAM allograft (Fig. 6.8) was cut into two
longitudinal pieces and placed over each NVB as a
“nerve wrap” (Fig. 6.9). The wrap was placed after
the procedure was fully circumferential around the
NVB, post-anastomosis (Fig. 6.10). At mean

Fig.6.8 DHAM allograft (AmnioFix®)
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Fig.6.9 AmnioFix placed over as right-sided nerve wrap
on NVB

Fig.6.10 AmnioFix placed over as left-sided nerve wrap
on NVB

follow-up of 4 months, the mean time to potency
and continence was significantly faster in the
dHAM group in comparison to the non-dHAM
group (1.21 months vs. 1.83 months, p=0.03 and
1.34 months vs. 3.39 months, p=0.007 respec-
tively), with no adverse effects related to graft.
Thus, we concluded that the use of dehydrated
human amniotic membrane allograft appears to
hasten the early return of continence and potency
in patients following RARP (unpublished data).

Role of Indocyanine Green (ICG)
Fluorescence in Visualization

of the Prostatic Neurovasculature

During RARP

We have earlier reported the role of LA in NS
RARP [49]. However, identification of LA might
be difficult for a novice surgeon and in patients
with adverse anatomy. Here, the innovative intra-
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Fig. 6.11 Landmark artery seen as green fluorescent
structure over lateral surface of prostate in firefly mode

operative imaging like Firefly® fluorescence
technology uses a new illuminator integrated
with infrared laser, a new camera and endoscope
compatible with fluorescence and enhanced user
interface at console.

We performed the first ever prospective case
series examining the effectiveness of ICG fluo-
rescence and Firefly® technology in identifying
the prostatic artery during ten cases of NS
RARP. First, indocyanine green dye is injected
intravenously in patient, which is carried by
albumin in blood to target vascular site. Then,
the infrared laser from illuminator causes indo-
cyanine green dye to emit fluorescence, picked
up by endoscope and carried to console, where
the surgeon visualizes that structure as green
fluorescent structure. During nerve sparing,
0.75 ml of ICG was given initially by the anes-
thetist intravenously, with additional fixed doses
directed into the intravenous catheter until opti-
mal intraoperative fluorescence was achieved.
Once indocyanine green dye was given intrave-
nously and firefly mode was activated, we could
appreciate the location and pathway of artery as
green fluorescent vessel over lateral surface of
the prostate (Fig. 6.11). Once LA and course of
NVB (Fig. 6.12) were identified, NS was per-
formed as described earlier. In some patients,
this technology helped us in revising our plane
of NVB dissection (Fig. 6.13a, b). We could
identify landmark artery and its pathway in 85 %
cases. In three patients, the artery was present
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underneath large veins and could not be identi-
fied. The use of indocyanine green dye resulted
in neither an increase in operating time nor any
immediate and long-term complications.
Therefore, we concluded that indocyanine green
and firefly technology during nerve sparing
robotic radical prostatectomy has potential to
identify landmark artery accurately and fre-
quently. Identification of this artery and its path-
way helps both experienced and novice surgeons
in neurovascular bundle preservation, thus
improving the quality of nerve sparing. However,
further prospective studies are required to vali-
date this novel technology.

Other Innovations to Improve
Identification of the Landmark
Artery or Prevent the Neuropraxia

Hypothermic NS Robot-Assisted
Laparoscopic Prostatectomy (hRLP)

Finley and Ahlering et al. reported the first appli-
cation of preemptive local hypothermia during
RARP [25]. They hypothesized that inflamma-
tion of the bladder and sphincter mechanism sec-
ondary to dissection of the prostate and bladder
(surgically induced acute injury to nerves and
muscles) can cause transient incontinence.
Therefore, local hypothermia to the pelvis pre-
pares tissue for damage by lowering their meta-
bolic rate and oxygen demands. As a result, less
lactate formation occurs, protein synthesis is pre-
served and thus blunting the inflammatory
response of surgery to surrounding nerves and
muscles. Local hypothermia was achieved by
devising an endorectal cooling balloon system
(ECB), extending from the membranous urethra
to the SV. A 40 cm, 24 Fr, three way latex ure-
thral catheter was placed inside an elliptic latex
balloon. The lubricated ECB was inserted inside
the anus and anchored by inflating the catheter
balloon to 20 ml. Pelvic cooling was achieved
using cold irrigation and an ECB cycled with
4 °C. The intracorporeal temperatures were mea-
sured using a 9 Fr esophageal probe directly
along the anterior surface of rectum/NVB.

Actual Landmark Artery

Fig.6.13 (a) Suspected landmark artery in normal mode.
plane of NVB dissection

(b) Actual LA in firefly mode, thus helping in revision of
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The 50 consecutive patients undergoing hRLP
when compared with standard RARP showed
statistically significant increase in the early post-
operative continence (p=0.002). However, the
potency outcomes are still awaited.

Laparoscopic Doppler Ultrasound
(LDU) Probe in NS RARP

A 20 mHz LDU probe was introduced into the
pelvis through the 12 mm assistant port, and
it was then manipulated by the console sur-
geon using a robot needle driver. The probe
was placed upon six prespecified locations of
NVB —the base, mid-gland, and apex of the
prostate bilaterally, in order to trace its course
along posterolateral aspects of the prostate. The
arterial flow at 6 locations was measured and
four independent reviewers evaluated signal
intensity. Measurements were made before and
after NVB dissection. In nine patients undergo-
ing NSRARP using LDU, the plane of NVB dis-
section was altered in five patients (56 %) on the
left and in four patients (44 %) on the right. At
8 months follow-up, seven (78 %) patients had
recovery of erections. Badani et al. concluded
that LDU was a safe, easy to use and effective
method to identify NVB during RARP, and can
potentially be used to achieve greater nerve
preservation [58].

Potency Outcomes
in Noncomparative and Comparative
Series of RARP

Table 6.2 summarizes the potency outcomes of
various series of RARP. Table 6.3 summarizes
the potency outcomes in various series compar-
ing RARP with open radical prostatectomy
(ORP) and laparoscopic radical prostatectomy
(LRP). These series have different inclusion
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criteria of patients, methods of evaluation of
potency, NS techniques, surgeon’s experience,
and follow-up [6, 16, 17, 19-23, 59]. Although
there is no standardized definition of potency
but most of high volume centers series have
defined potency as “Adequate erection suffi-
cient for intercourse, with or without use of
PDE 5 inhibitors.” Various series, including
meta-analysis studies, have shown better
potency rates in RARP as compared to ORP
and LRP [7, 10-13, 60-62].

Conclusions

RARP has become a standardized treatment for
localized prostate cancer providing better func-
tional outcomes and at least comparable onco-
logical outcomes, in comparison to open and
laparoscopic approaches. The patient’s age,
preoperative potency status, and extent of NS
are the important predictors of postoperative
functional outcomes. Surgeon experience and
surgical volume also play a large role. Bilateral
NVB preservation is essential for providing
better postoperative continence and potency
outcomes, without compromising oncological
outcomes. Although there are different NS
techniques reported for RARP, careful patient
selection, use of intraoperative clinical judg-
ment, and tailored “customized” approach for
each patient are required, when decision for
nerve sparing is made. The next step is to fur-
ther define the anatomy and to use imaging to
allow us to better see the relationship between
the cancers and the neurovascular structures.
This will allow a better quantitative and quali-
tative NVB preservation. The use of anti-
inflammatory and neuroregenerative agents is
exciting as it attacks the problem of NVB injury
at the cellular level. Future innovations hold the
key to further improvements in the recovery of
sexual function post-prostatectomy.
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Partial Neurovascular Bundle
Sparing During Robot-Assisted
Radical Prostatectomy

Marcelo A. Orvieto and Surena F. Matin

Introduction

Since the studies of Walsh et al. [1] on surgical
anatomy of the prostate and his description of
nerve sparing (NS) radical prostatectomy (RP),
the purpose of the urologist has been to perform
an oncologically effective surgical procedure
while maintaining functional outcomes in the
patient. Large series have reported adequate can-
cer control and urinary continence rates after RP
[2, 3]. However, erectile dysfunction (ED) after
RP is an ongoing challenge with well-recognized
high incidence rates [4, 5].

The etiology of post-prostatectomy ED is
multifactorial. Local changes to the vascular sup-
ply of the penis and neurovascular bundles are
inherent to removal of the prostate. Additionally,
direct injury to the neurovascular bundles (NVBs)
may occur during RP due to several factors such
as undue traction [6], damage from thermal
energy [7], or direct transection of neural tissue
during prostate excision [8]. The latter may occur
due to unintentional damage of the NVB owed to
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the inherent difficulty recognizing its pathway.
Conversely, the surgeon may deem unsafe to
spare the NVB depending on the oncologic status
of the patient. It is well accepted that a positive
surgical margin (PSM) during RP increases the
risk of biochemical recurrence [9] and NS sur-
gery has in some cases been associated with an
increased risk to develop a PSM, even in patients
with organ-confined disease [10].

With the development of minimally invasive
technology to perform RP coupled with a better
understanding of surgical anatomy, urologic sur-
geons have now recognized that dissection and
excision of the NVB is not an “all or nothing”
condition. Instead, the unique layered-based orga-
nization of the NVB allows the surgeon gradation
of NS based on patient’s preoperative sexual
function, location and extension of cancer as well
as intraoperative findings during dissection of the
NVB. This could provide the patient an increased
possibility of return of sexual function without
compromising oncologic efficacy. Moreover,
even in patients with high-risk features of disease,
the 15-year prostate cancer-specific mortality is
only in the range of 15-25% [11]. As such, high-
risk patients who received a wide excision of their
NVBs will likely have a long life probability to
live with post RP ED.

In spite of the widespread acceptance amongst
urologic surgeons performing robotic-assisted
radical prostatectomy (RARP) procedures regard-
ing the actual feasibility and potential benefits to
performing incremental levels of dissection of the
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NVB, there is a paucity of well-designed studies
assessing this subject. The aim of this chapter is to
analyze the available literature regarding relevant
anatomical background, technical aspects, and
sexual outcomes after partial NS.

Materials and Methods

A MEDLINE search was performed between
2000 and 2015 using the keywords “radical pros-
tatectomy,” “neurovascular bundle,” nerve spar-
ing,” “interfascial nerve sparing,” “partial nerve
sparing,” “robot-assisted,” “potency,” and “out-
comes.” Additional hand search on landmark
manuscripts and review articles concerning the
topic was performed. Only studies published in

English language were included.

Anatomic Landmarks of the NVB

The milestone studies from Walsh and Donker
[1] using male fetuses and newborn cadavers,
combined with a follow-up study form Lepor
et al. on a male adult cadaver [12], paved the way
to our current understanding of the course of the
NVB, running on the dorsolateral aspect of the
prostate. Moreover, these studies established that
the corpora cavernosa of the penis were inner-
vated by autonomic nerve branches arising from
the hypogastric plexus that negotiate through the
urogenital diaphragm in a posterolateral aspect to
the urethra [1, 12].

Despite the dramatic improvement in postop-
erative recovery of EF since the reports from
Walsh et al. post RP ED results remain highly
variable and often unsatisfactory. This has led
several authors to reassess and challenge the clas-
sic concept of the NVB as a tubular structure run-
ning on the dorsolateral aspect of the prostate
[13-15]. Recent studies have recognized the
presence of nerve packets within the NVB, some
of them innervating structures other than the cav-
ernosal tissue, as well as a more variable course
(spray-like distribution) of these nerves along the
prostatic capsule.
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Studies from Costello et al. on human cadav-
ers [15] demonstrated a dual configuration of
nerves within the NVB (i.e., anterior and poste-
rior branches). While the posterior aspect of the
NVB closely courses in the dorsolateral aspect
of the SVs, the anterior branches emerge from
the hypogastric plexus to run along the postero-
lateral aspect of the SVs. Additionally, Costello
proposed a “three-compartment” functional
organization of the NVB: (1) An anterior por-
tion (closest to the prostate) including mostly
fibers innervating the prostate. (2) A posterior
portion with mostly fibers supplying the rectum.
(3) An in-between portion, comprising true cav-
ernosal nerves. Thus, the nerve branches in
charge of the erectile function are layered by
neurovascular tissue, which may not be related
to sexual function. These extraordinary results
provide strong anatomical evidence to explain
how patients undergoing partial NS are able to
recover adequate erectile function after
RALP. Similarly, Tewari et al. [13] provided
further knowledge on the anatomic distribution
of the NVB tissue from cadaveric studies and
video analysis from 200 surgical procedures. In
their studies, the authors described a “tri-zonal”
configuration of the erectogenic neural tissue. In
addition to the standard NVB (so-called pre-
dominant NVB by the authors), they described
two additional areas where neural tissue for
erection could be identified. A proximal neural
plate (PNP), running posterolaterally to the
bladder neck and the lateral to the tip of the
seminal vesicles and accessory neural pathways
(ANP), located both on the anterior/anterolat-
eral and posterior aspect of the prostate.
Furthermore, the authors recognized the pres-
ence of fatty tissue between the layers of the
NVB. This landmark would provide the surgeon
cues to develop planes with “incremental” lev-
els of preservation of the NVB according the
risk for ECE and location of cancer in each indi-
vidual patient. Similarly, Ganzer et al. reported
a highly variable distribution of the NVBs.
However, the authors did not find a correlation
between prostate size and distribution of the
periprostatic nerves [16].
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Prostatic Fascial Layers

The idea of dissecting the NVB at different fascial
planes (i.e., intrafascial, interfascial, and extrafas-
cial dissection) is not new and was first introduced
by Weiss et al. three decades ago [17]. However,
the introduction of laparoscopic and robotic pros-
tatectomy has provided the urologic surgeon with
excellent magnified vision in a rather bloodless
surgical field, leading to improved ability to rec-
ognize different tissue planes and structures.
Consequently, over the last decade there has been
a bolstering interest among urologist to better
understand the surgical anatomy of these tissue
planes and develop technical modifications to the
procedure in order to improve surgical outcomes.
In order to fully understand these concepts, one
must have a deep understanding of the distribu-
tion of the fascial layers investing the prostate.
The endopelvic fascia (EPF) refers to cover-
ing layers of connective tissue located in the
intermediate area between the pelvic wall and
pelvic viscera. The EPF is composed of multiple
layers that fold around contiguous organs and
attach laterally to the pelvic wall and muscula-
ture. Distally, at the level of the dorsal venous
complex, a condensation of the fascial layers
form the puboprostatic ligaments, providing con-
nective tissue support to the membranous ure-
thra. Laterally, the EPF condenses as it meets the
fascia of the levators’ ani muscles, (i.e., tendinous
arch of the pelvis). At this level, the EPF divides
into two layers; one to fold back and follow the
prostate posteriorly, intimately bounded with the
true prostatic capsule (i.e., prostatic fascia). A
second layer also travels posteriorly remaining as
an outer layer, in close proximity to muscle fibers
of the levator ani. This outer layer (i.e., lateral
pelvic fascia) runs adjacent to tips of the seminal
vesicles and the autonomic fibers forming the
NVB [18]. As such, an intrafascial plane of dis-
section would require developing a space between
the prostatic capsule and prostatic fascia, allow-
ing for maximal preservation of NVB tissue. An
interfascial dissection entails developing a plane
between the prostatic fascia and the lateral pelvic
fascia. Posteriorly, this plane can be recognized
as the avascular space between the prostatic fas-

cia and the Denonvilliers’ fascia. On the postero-
lateral aspect, Denonvilliers’ fascia extends
anteriorly, medial to most neural tissue encom-
passing the NVB. Hence full preservation of
NVBs is accomplished with either intrafascial or
interfascial dissection. Finally, an extrafascial
plane of dissection will occur lateral to the lateral
pelvic fascia, thus compromising the totality of
the dorsolateral portion of the NVB.

The concept of partial NS is also debatable.
Some authors have paralleled this to an interfas-
cial dissection, while others have described it as a
partial extrafascial dissection of the NVB [19].
Herein, the surgeon sharply dissects along the
thickness of the NVB. In these cases, the NVB is
partly damaged, as the lateral aspect of the pros-
tate remains covered with a portion of neurovas-
cular tissue. Whether the erectogenic nerves and
thus erectile function is preserved in these cases
will require functional, patient self-reported out-
comes from controlled studies.

Nerve Sparing and Cancer Control

It seems reasonable to consider that wider exci-
sion of tissue around the prostate specimen will
correlate with a decreased risk of a PSM. However,
the literature shows conflicting results regarding
this matter. Shikanov et al. compared their onco-
logic and functional outcomes between patients
who underwent interfascial (IF) NVB dissection
and extrafascial (EF) dissection. As expected,
patients who were offered IF dissection had statis-
tically significantly lower PSA level, preoperative
Gleason score and clinical stage. In this setting,
the authors found that the PSM rates between the
groups were comparable. Moreover, the PSM rate
in patients with ECE on final pathology was 23 %
lower amongst patients who received an EF dis-
section compared to those who received IF dis-
section [20]. Previously, in a different report from
the same group, Zorn et al. had shown a 52%
reduction in the incidence of posterolateral PSMs
for those patients who received an EF dissection
compared to those who did not [19].

Lavery et al. performing NS dissection in high-
risk patients reported opposing results. The
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authors retrospectively reviewed the data from
146 patients with high-risk features according to
D’Amico risk group stratification. Patients with
biopsy-proven seminal vesicle invasion or clear
ECE of tumor on MRI had wide excision of the
neurovascular bundle on the affected side while
the remaining patients underwent full NS (unilat-
eral or bilateral). Intriguingly, they found a lower
incidence of PSMs among patients who under-
went a NS procedure (20 % for bilateral NS, 41 %
for unilateral, 51 % for non-NS). The authors
attributed these results to surgeon’s experience
performing the procedure, allowing accurate rec-
ognition of abnormally adherent tissue planes
between the NVB and the prostate or the presence
of a bulging prostatic capsule suggesting ECE of
disease, leading to wider excision [21]. Similarly,
Ward and colleagues reported a higher PSM rate
for patients who underwent wide excision than for
NS (42 % vs. 34 %), underscoring that tumor biol-
ogy may play a more important role than the tech-
nical aspect of the procedure [22].

Technical Aspects to Perform
Partial NS

Despite the advantages provided by the robotic
platform with regard to improved visualization
during RARP, coupled with better understanding
on the anatomical distribution of the NVB, it is
unclear whether the surgeon is able to perform the
intended NS procedure according to his/her preop-
erative planning. Some groups have reported no
correlation between their intent to perform a NS
procedure and NVB thickness [23]. Conversely, an
expert robotic surgeon recently reported a high
correlation between his intended NS type during
RARP and the histologic findings of residual neu-
ral tissue on the pathologic prostate specimen [24].
Still, the authors found more variability on the left
(nondominant) side compared with the right.
Similar findings regarding handedness of the sur-
geon and disparity with the amount of neural tis-
sue resected were reported by Andino et al. [25].
These findings highlight the challenges associated
with NS techniques, even in expert hands. A nov-
ice robotic surgeon should consider this variability
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when performing RARP as it may have implica-
tions on oncologic and potency results.

Several authors have reported points of tech-
nique during NVB dissection in an effort to help
recognize landmark structures to aid the surgeon
achieve the intended type of NS. Recently, Patel
et al. described a novel method to perform partial
or full NS based on the visual recognition of a
landmark artery (LA) running on the course of
the NVB [26, 27]. The authors analyzed 133
video cases of patients undergoing RARP with
various types of NS procedures. They identified a
reasonably consistent presence (73%) of the
LA. Further, the authors recognized that when
dissection of the NVB was performed medial to
this LA, the amount of residual nerve tissue left
with the specimen was significantly less than
when dissection was performed lateral to this LA
(median (interquartile range) of 0 (0-3) mm? vs.
14 (9-25) mm?; p<0.001, respectively). Utilizing
this landmark artery, the authors developed a
grading system (1-5) based on the location of
dissection (medial vs. lateral to the LA) and the
distance (in mm.) from the LA. This study did not
assess the association between postoperative ED
and the grade of NVB dissection. In a follow-up
study utilizing the same grading system, the
authors found that the intraoperative perception
of the amount of nerve tissue spared by the sur-
geon correlated significantly with the amount of
neural tissue found on the prostatectomy speci-
mens as determined by the pathologist [28]. In a
similar study, Tewari et al. [29] described a four-
point grading scale of NVB dissection based on
different anatomical landmarks (i.e., the postero-
lateral venous distribution and the periprostatic
fascial planes).

These studies highlight that different degree
of partial NS procedures can be achieved without
negatively impacting on cancer control outcomes,
when selected properly based on patients’ indi-
vidual oncologic status. Sohayda et al. recog-
nized that, while approximately 50% of the
extracapsular extension (ECE) sites are located
posterolaterally where dissection of the NVB
takes place, the median amount of ECE was
1.1 mm., and the extent of ECE was <3 mm in
90 % of patients [30].
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Nerve Sparing and Potency
Outcomes

The lack of standardization when reporting
potency outcomes by different institutions makes
the results extremely challenging to compare.
Some series utilize validated and others nonvali-
dated questionnaires while others present sur-
geon’s reported data. Moreover, it is well
recognized that sexual function outcomes may be
affected by a myriad of variables other than the
type of NS [31]. Finally, a consistent definition of
potency recovery after RP is also lacking. As
stated by Mulhall, a consensus panel is required to
develop guidelines for defining and reporting EF
outcomes after RP. Until then, available data
reports have to be carefully analyzed understand-
ing their deficiencies [32]. Table 7.1 summarizes
available literature comparing potency out-
comes between complete, partial, and non-NS
procedures.

Conclusion

The development of minimally invasive technology
to perform RP coupled with a better understanding
of surgical anatomy has allowed urologists to
develop a gradation of NS based on patient’s preop-
erative sexual function, location and extension of
cancer. This could provide the patient an increased
probability of return of sexual function without
compromising oncologic efficacy. This becomes
particularly important considering that even in
patients with high-risk features of disease, long-
term prostate cancer-specific mortality is low,
severely impacting on quality of life in this patient
population. The surgeon performing RARP should
be aware of the visual cues and points of technique
than can allow him/her to deliver an oncologically
safe surgical procedure with the least impairment
on sexual function. Additional studies are needed to
determine the true benefit of partial NS on preserv-
ing erectile function.

Table 7.1 A summary of available literature comparing potency outcomes between complete, partial, and non-NS

procedures
Potency
Author No. pts. | Comparison Potency outcomes assessment
Preop. 3 Months |6 Months | 112
Months
Shikanov 883 Interfascial - 42 % 47 % 64 % Objective
et al. [20] Extrafascial - 22 % 34 % 40 % (UCLA-PCI)
Bradford 60 Bilateral 36.3 - 43.7 Objective
et al. [23] Unilateral no NS 22.7 - 35 EPIC
16 - 20.4 (means)
Levinson 313 Bilateral 75.3 30.9 38.6 47.4 Objective
et al. [33] Unilateral no NS - (64.3 %) EPIC
(Lap) - _
10%

Ko et al. [34] 122 Intrafascial - - - 88.9% Subjective

Interfascial - - - 65.6 % (Surgeon’s

Wide resect - - - 0% assessed)
Zorn et al. 92 Interfascial - 47 % 65 % 80 % Objective
[19] Partial EF - 35% 53% 67 % SHIM

Wide EF - 11% 11% 11%
Tewari [35] 1380 Grade 1 - - - 92.4% Objective

Grade 2 - - - 81.4% SHIM

Grade 3 66.3 %

Grade 4 58.7%
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Editor's Comments—Matin
and Orvieto

In the 1990s, Christopher Wood designed a single
center study at MD Anderson Cancer center to
evaluate the sural nerve graft concept as a phase II
randomized trial. Patients received unilateral
nerve sparing plus contralateral non-nerve sparing
with or without a sural nerve graft. Ultimately, the
trial was reported as a negative result at the time
of an interim analysis [36]. If you look at the
details of the report, a number of patients were
selected for unilateral nerve sparing surgery on
the basis of three cores of cancer on one side—
even if they were Gleason 3+3 to 3+4 range. In
modern times, these are all performed with
attempted bilateral nerve sparing, and the higher
volume tumors are now imaged with endorectal
coil MRI and also selected for bilateral nerve
sparing if the images are normal or partial nerve
sparing as reported by Matin and Orvieto if the
images, clinical staging, or intraoperative findings

Fig.7.1 (a,b) A T2 weighted endorectal coil MRI image
shows an apical lesion (a) with restricted diffusion on the
map (b). The image turned out to be a false negative with

Fig.7.2 The right nerve
was spared and you can see
the base capsular surface
well defined as the pedicle is
being clipped and divided

M.A. Orvieto and S.F. Matin

are concerning for extra prostatic extension. Pugh
et al. [37] looked at our MD Anderson Cancer
Center experience with MRI imaging in interme-
diate risk and found that with an organ confined
result on MRI and clinical Tlc staging, then
>95 % of cases were either pathologically organ
confined or had at most 2 mm of extraprostatic
extension from the capsule. Thus, the concept of
incremental/partial nerve sparing with imaging
has been popular in our center, and described by
other authors as reviewed by Matin/Orvieto in the
context of “graded” nerve sparing.

As a case example, a 74 year old presented to
our center with a cT2a exam, PSA of 5.6, and 12
core biopsy showing eight cores of cancer,
including two cores of Gleason 8 at the left mid
and left apex biopsies. An MRI is shown in
Fig. 7.1 supporting apical disease but organ con-
fined. He had a SHIM score of 21 and AUA score
of 8. He elected robotic surgery and was selected
for right nerve sparing and left partial nerve
sparing. The following Figs. 7.1, 7.2, 7.3, 7.4,

the finding of pT3a disease, but the margins were not
compromised with partial excision planed based upon the
cT2a exam and multi-core Gleason 8 biopsies
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Fig.7.3 1In this case, we used a method of full mobiliza-
tion of the prostate with the diseased side sequenced last.
The DVC was divided and the urethra divided. This allows
additional rotation and orientation to plan and execute the
partial nerve spare on the left

Fig. 7.4 The prostate can be rotated right and the left
nerve spare setup

7.5,7.6,7.7,7.8, 7.9, and 7.10 demonstrate the
surgical technique, imaging, and pathology. His
surgical pathology showed pT3a Gleason 4+ 3,
negative margins and nodes (22 total). He reached
an undetectable PSA but by 9 months it rose to
0.5 at which time he elected salvage radiation
therapy. He had recovered urinary continence
prior to salvage radiation and maintained it but
had not regained potency. He is disease free with
additional 2 years of follow-up.

Fig.7.5 The left partial nerve spare is exposed. The solid
line would be a nerve sparing plane. The dashed line would
be an incremental nerve spare with the arrows showing the
discretionary amount of tissue that could be spared or taken
depending upon imaging and surgeon judgment. The dotted
line would the a non-nerve sparing plane

prostate capsule

prostate fascia

extrafascial

interfascial

NVB

Fig.7.6 Planes of nerve sparing from Salonia et al. [38]

In summary, the modern approach to radical
prostatectomy continues to emphasize maximal
feasible nerve sparing to improve quality of life.
Incremental nerve sparing is an option and imag-
ing can assist. Full wide excision of a nerve bun-
dle is less common than in the 1990s. An alternate
approach is illustrated by the Martini group that
uses near universal nerve sparing with frozen
section analysis rather than imaging or nomo-
grams with planed incremental nerve excision.



An Anatomic Description of
Grades of Nervesparing

Hinata N et al Int J Urol 2013

Fig. 3 Merve-sparing grades. (a) Trans-
verse sections. Masson-trichrome stain-
ing. Intra-, inter- and extra-fascial
dissections are shown. (b) Current rec-
ognition of the nerve-sparing grades in
our department. The extra-fascial dis-
section is almost synonymous with the

nartial narsa enarina

Fig.7.9 With the DVC and urethra previously cut, the apex

can rotate nicely and the partial plane maintained around the
Fig.7.8 The partial nerve sparing plane is sharply cut down  apical corner. The bundle of tissue at the tip of the scissor
and bleeders later oversewn or briefly sealed with the bipolartip  remains the last division before the gland is freed

Fig.7.10 The histopathology shows extraprostatic extension (black arrows) but not touching the inked margin (green
arrows). Below —tumor cells touching fat are indicative of pT3a stage. Images courtesy Patricia Troncoso
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Burkhard Beyer, Alexander Haese,

and Markus Graefen

Frozen Sections in Radical
Prostatectomy

The indication for a nerve-sparing modification
at radical prostatectomy (NS-RP) remains under
debate. The judgments on the quality of selection
criteria for NS-RP are mainly based on the posi-
tive surgical margin rate. However, the efficacy
of selection criteria are another important criteria
in the way that as many patients as possible
should be considered for an NS-RP as long as the
margin rates are not compromised. Men with a
preoperative low-risk constellation might present
upgrading and upstaging in the final pathology,
whereas patients with a clinically high-risk can-
cer might harbor pathologically organ-confined
disease. Latter patients would have been eligible
for a preservation of the neurovascular tissue.
Intraoperative performed frozen-section (IFS)
analysis allows a histological assessment of sur-
gical margins and enables the surgeon to decide
to spare or to resect the neurovascular bundles
during radical prostatectomy. In the current
absence of adequate imagining techniques to
identify microscopically positive margins, IFS
are the only tools to unambiguously clarify the
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tumor status at the dissection plane. Commonly
used in Urology as well as in other surgical spe-
cialties, they are available in most clinics. In
prostate cancer surgery frozen sections are still
not the general rule and are often not considered
to be beneficial. Reasons behind the discordance
in studies supporting frozen sections are small
sample sizes, different indications for IFS, and
the technique of collecting the IFS-samples itself.

Ye and coworkers investigated the role of IFS
in prostatectomy on the urethral margin with
snap biopsies of the urethral soft tissue on the
resected prostate. They concluded that in a high
volume center with respective cancer selection
RPs are associated with a small rate of positive
surgical margins and underline the limited value
of IFS performed routinely [1]. Another study
with 196 consecutive patients treated with lapa-
roscopic radical prostatectomy recommends a
snap biopsy based IFS only at the apical region of
the prostate, but not at the neurovascular bundles
or the bladder neck due to a low predictive value
of this technique [2]. More recently, Kakiuchi
and colleagues confirmed the lack of accuracy of
small and randomly snap based IFS [3]. Without
an adequate adjustment for these confounding
factors, outcome analyses on occasional IFS are
inherently biased.

In summary, studies that question the role of
IFS are either based on snap-biopsies from the
prostate surface suspicious for a positive margin
or random samples from the prostatic bed.
Considering the large area of the prostate adjacent
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to the neurovascular bundle—{frequently several
square centimeters—it is evident, that random
snap-biopsies in millimeter-dimensions are inade-
quate to assess the resection plane in its entity.
Studies that support IFS are those in whom
large areas of the prostate were examined.
Goharderakhshan et al. recommended wedge
sections of the prostate in high-risk patients as
they were able to show that it was possible to
accurately predict the final surgical margin status
[4]. Subsequently, wedge resection based IFS
was also feasible and predictive in laparoscopic
radical prostatectomy [5]. These results are now
verified by newer studies analyzing IFS [6, 7].

The NeuroSAFE Approach

Schlomm and colleagues first introduced the
complete  neurovascular  structure-adjacent
frozen-section  examination  (NeuroSAFE)
approach in 2012. In a chort of 11,069 consecu-
tive patients who underwent radical prostatec-
tomy between 2002 and 2011 was shown, that
NeuroSAFE is an oncological safe technique and
results in a significant increase in the rate of a
nerve-sparing procedure and a reduction in the
positive surgical margin rate (Fig. 8.1).

With the information received by the patholo-
gist it is possible to convert a positive surgical
margin during the procedure into a prognostic
more favorable negative surgical margin by a sec-
ondary resection of the corresponding neurovas-
cular bundle. In 2014 we introduced the
NeuroSAFE-technique adaption for the robot-
assisted approach [8].

Technique of NeuroSAFE in Robot-
Assisted Radical Prostatectomy

Step 1:The Control of the Dorsal Vein
Complex and Apical Dissection

Following the complete mobilization of the pros-
tate and the preservation of the neurovascular tis-
sue the intra-abdominal pressure is set up from
10 to 20 mmHg.

B. Beyer et al.

This largely prevents an increased blood loss
from the dorsal vein complex. The bedside sur-
geon may use a small spongestick to additionally
compress larger bleeding vessels and water irri-
gation via laparoscopic suction to keep a clear
vision of the operative field.

After a urethral sphincter preparation in its full
functional length, the prostate is separated from
the sphincter. The anterior part of the urethra is
transsected first to the transurethral catheter. The
blocking balloon is deflated and the catheter is
retracted until the tip becomes visible. Than the
Maryland forceps in robotic arm number 2 picks
up the catheter and lifts it towards the symphysis
pubis. In addition the scrub nurse applies exterior
traction to the catheter. With this maneuver the
compression of the dorsal vein complex is main-
tained during the complete harvesting process
when the intraabdominal pressure is zero.

Thereafter the dorsal part of the urethra is
transsected using the scissors in arm #1 and the
needleholder in arm #3.

Step 2: Removing the Prostatectomy
Specimen

After complete separation of the prostate, the
specimen is put into an endocatch bag, which is
applied through a 12 mm assistant trocar and
secured. The scissors (arm #1) and the needle-
holder (arm #3) are removed creating more free-
dom to act in the abdomen. Then the camera is
also removed and the robotic arm is disconnected
from the camera trocar.

All other arms from the patient cart stay con-
nected to the trocars throughout the whole har-
vesting process. The Maryland forceps in arm #2
keeps its upward traction on the transurethral
catheter. The thread of the endocatch bag is
passed though to the 12 mm camera trocar in the
umbilical region using a laparoscopic grasper.
During this procedure the freehand-guided cam-
era provides a clear vision.

The camera trocar is removed and the skin inci-
sion is extended semi-circularly around the umbili-
cus. This extension has to be adapted according to
the size of the prostate specimen in the preoperative
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Fig. 8.1 Oncologic outcome of neurovascular structure-adjacent frozen-section examination (NeuroSAFE) and non-

NeuroSAFE patients

assessment. Afterwards subcutaneous tissue and
the transversal fascia are divided under direct
vision and digital control to prevent intestinal inju-
ries. The bedside surgeon lifts up the abdominal
wall with Langenbeck retractors. Then the prosta-
tectomy specimen is securely removed.
Institutions that use trocar devices like Alexis™
Port or GelPort® can extend the incision as a first
step of surgery when placing the trocars. It was
shown that these systems could make the harvest-
ing process much easier and faster [9] (Fig. 8.2).

Step 3: Replacement of the Trocars
and Reestablishing
Pneumoperitoneum

After removal of the specimen a vicryl CT 1 run-
ning suture closes the transversal fascia under visual

Fig.8.2 Alexis™ Port for an easy intraoperative removal
of the prostate

and digital guidance. The 12 mm camera trocar is
replaced and the pneumoperitoneum is reestab-
lished at 20 mmHg. To keep the trocar airtight trac-
tion is continued by placing Pean clamps on both
sides of the suture. If a gas leakage occurs, the edges
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of the incision may be closed additionally with
sharp towel clamps. When the camera trocar is in
place the robotic arm can be re-docked.

Users of the previously described port systems
can easily replace the cap and the trocar and
reconnect the camera arm. To keep this process
most effectively, it is preferable to prepare the
fascial sutures when the port system is set in
place at the beginning of surgery.

Step 4: NeuroSAFE Frozen-Section
Analysis

While the pneumoperitoneum is reestablished,
the surgeon performs a generous resection of the
complete neurovascular structure-adjacent pros-
tatic tissue as a wedge reaching from the apex to
the base of the prostate on both sides. For a per-
fect anatomical orientation, the wedges are inked
in different colors. The inner surface of the spec-
imen is marked yellow and the apical site is
marked with a red dot to facilitate the correct
anatomical orientation. The outer surfaces on
each side are inked in different colors as well.
After sending the frozen sections to the depart-
ment of pathology the hemostasis, dorsal recon-
struction, and lymph node dissection is
performed (Figs. 8.3 and 8.4).

According to the Stanford protocol, the
wedges are processed in the department of
pathology by cutting the specimen into thin slices
of 3—4 mm. As a result all these tissue blocks are
embedded in freezing media on top of a cryo-
stamp and frozen at —25 °C. From each block two
6-mm cryosections are hemotoxylin and eosin
stained, and reviewed by a genitourinary patholo-
gist. After a processing time of 35-40 min the
surgeon receives the results and details of the
analysis. By definition a positive surgical margin
is present if at least one malignant cell reaches
the color inked resection plane.

Fig. 8.3 Intraoperative view of neurovascular structure-
adjacent frozen section examination section (whole
wedge, apex to posterolateral)

Fig.8.4 Microscopic view of a hematoxylin and eosin-stained intraoperative frozen section prostate specimen, Gleason
3+4 with tumor contact at the inked surface
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Step 5: Hemostasis, Dorsal
Reconstruction, Lymph Node
Dissection, and Anastomosis

When all instruments are in place again, the bed-
side surgeon cleans the surgical field with
irrigation-suction device. If there is no such a
system an alternative may be irrigation with a
bladder syringe via the transurethral catheter.

Hemostasis of the dorsal vein complex
(Santorinis plexus) is achieved by an interlocking
4/0 Vicryl suture. The preservation of the sphinc-
teric muscle is of the utmost importance in this
step. By reducing the intraabdominal pressure
down to 5 mmHg, it becomes possible to check
for persistent bleedings.

The decision to perform or to omit a lymph
node dissection is based on a preoperative risk
stratification (D’Amico) and the intraoperative
findings when resecting the prostate. In general
in patients with intermediate- and high-risk
tumors an extended lymph node dissection is per-
formed. Only in a low-risk situation (minimal
tumor volume, PSA below 10 ng/ml and Gleason
Score 3+ 3) a lymph node dissection can be omit-
ted. The resected material can be collected via a
12 mm assistant trocar.

Furthermore the dorsal reconstruction of
Denonvilliers Fascia according Rocco et al. [10]
and the anastomosis of the bladder in van
Velthovens technique [11] are performed.

The procedure is finished, if the pathological
results reveal no tumor in the frozen sections.
The instruments and trocars are removed under
visual control and the closure of the wound is
performed.

Secondary Resection
of the Neurovascular Bundle

In those cases NeuroSAFE procedure uncovers a
positive surgical margin, a secondary resection of
the corresponding neurovascular bundle and the
Denonvilliers fascia is performed on the respec-
tive side. If the anastomosis is already in place,

the inflated catheter is pulled caudally to protect
the anastomosis. Robotic arm number 3 is used to
pull the urinary bladder away from the respective
neurovascular bundle. The caudal and cranial
aspects of the neurovascular bundles are identi-
fied and separated over Hem-o-lok® or small
5 mm titanium clips. Then the neurovascular
bundle is completely released and removed.

Evaluation
of NeuroSAFE-Technique

To evaluate the oncological impact of this technique
itis crucial to compare the rate of nerve sparing pro-
cedures and positive surgical margins. In a cohort of
1040 patients it was possible to increase the rate of
nerve sparing from 81.1 t0 97.3 % (p<0.0001) inde-
pendent of the tumor stage. Stratified into the differ-
ent tumor stages the nerve-sparing rate was raised
from 89.7 % up to 99.0 % in organ-confined tumors
(pT2), from 742 to 94.1% in pT3a tumors
(p<0.0005). And even in pT3b tumors it was pos-
sible to increase the nerve-sparing rate from 30.2 to
90.9% (p<0.0001).

A positive surgical margin is defined a contact
of at least one single tumor cell with the inked
surface of the surgical margin. In the same cohort
it was possible to reduce the rate by 7.8-16.1 %
(p=0.0037) across all tumor stages and in par-
ticular in pT2 tumors to 8.2 % (—6.7 %; p=0.0068)
and in pT3a tumors to 22.0% (-16.7%;
p=0.0191). In pT3b cancers the positive surgical
margin rate was reduced by 18.5 % from 67.4 to
48.9% (p=0.0429).

Looking at the secondary resected neurovas-
cular tissue only in a small amount of cases
(14-33 %) tumor cells were found in the resected
specimen [6, 12]. Despite the fact that more
neurovascular bundles are removed without
revealing tumor involvement, this may be an
additional safety gain for the patient as other-
wise we would leave a positive surgical margin.
In addition, the number of neurovascular bun-
dles preserved exceeds the number of bundles
resected substantially.
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The NeuroSAFE procedure was not associ-
ated with an increased blood loss prolonged
OR-time due to the harvesting of the prostate [8].

Possible Alternatives to NeuroSAFE
Preoperative Nomograms

Nomograms are easy-to-use methods for a sta-
tistical evaluation of posttreatment outcomes.
Numerous preoperative models are known to
predict an extracapsular extension of a tumor.

Most widely used are the Partin tables, in
which biopsy Gleason grade, preoperative PSA,
and clinical stage are used to predict the histo-
logical stage after prostatectomy [13]. One
drawback of this method was the lack of a side-
specific prediction of an extracapsular exten-
sion. As a result Graefen et al. introduced a
model to predict a probability of a non-organ-
confined tumor for each side by generating
regression tree analysis [14]. Based on this work
Steuber et al. generated a logistic regression
based nomogram to predict a side-specific extra-
capsular extension [15].

Limitations of these calculations are impaired
clinical practicability. On one hand, these nomo-
grams give a realistic estimate what the surgeon
or the patient can expect after surgery. On the
other hand, nomograms evaluate only probabili-
ties. This isn’t feasible to perform an oncologic
safe procedure with superior functional out-
come. The true benefit of NeuroSAFE technique
lies in the useful supplement of preoperative
nomograms.

Multiparametric MRI of the Prostate

Several studies tried to predict an extracapsular
extension with diverse imaging techniques pre-
operatively. Especially multiparametric MRI has
emerged to improve the prediction most. Main
problem of this technique is the lack of satisfying
resolution of the images. Therefore it is often
only possible to predict an established contact to
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the neurovascular bundle but not for a focal infil-
tration [16].

A new approach to combine intraoperative
frozen sections with preoperative MRI findings
was published by Petralia et al. By using a multi-
parametric MRI-directed frozen section, it was
possible to reduce the risk of positive surgical
margins after prostatectomy compared to control
patients [17].

In 2011 Tewari et al. published a new risk-
adapted technique for an anatomic optimal pres-
ervation of the neurovascular bundles, also using
MRI findings.

Based on PSA value, biopsy Gleason grade,
percentage of tumor in the biopsy, number of
positive cores, presence of unilateral or bilateral
positive cores, clinical stage, and multiparamet-
ric MRI (tumor location and volume, possible
extracapsular extension) patients are selected to
one out of five grades of an anatomical nerve
sparing [18]. This resulted in higher potency
rates without compromising cancer control.

Conclusion

Adapting NeuroSAFE-technique to robot-
assisted radical prostatectomy is a cornerstone
to oncological safety and minimal patient harm
during surgery. Concerns regarding feasibil-
ity and OR-time should be a thing of the past.
NeuroSAFE-technique enables histologic moni-
toring of the oncologic safety of nerve-sparing
in real-time. It can significantly increase nerve-
sparing frequency and decrease positive surgical
margin rates (Fig. 8.5).

Nomograms and new imaging techniques
have emerged the field of preoperative surgical
planning. The multiparametric MRI for exam-
ple starts to show a benefit for the evaluation of
extracapsular extension or seminal vesicle
infiltration. But as these techniques will always
have a certain degree of uncertainty for the
prediction of such adverse pathologic features
intraoperative frozen section remain the only
certain method to exclude avoidable positive
margins.
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a Non-NeuroSAFE - all stages NeuroSAFE - all stages

no NS
306 N

81%vs. 97%

NS ‘
unilateral
15% p<0.0001
b
Non-NeuroSAFE - pT2 NeuroSAFE - pT2
no NS no NS
10% N\ 1%
NS
unilateral
12% 90% vs. 99%
p<0.0001
c
Non-NeuroSAFE - pT3a NeuroSAFE - pT3a
no NS
6% N\
74% vs. 94%
p=0.0005
d
Non-NeuroSAFE - zpT3b NeuroSAFE - 2pT3b
NS
bilateral
14%

30%vs.91%

—

no NS p<0.0001

70%

Fig. 8.5 Nerve-sparing (NS) rates with and without neurovascular structure-adjacent frozen section examination
(NeuroSAFE) in (a) all stages, (b) pT2, (¢) pT3a, and (d) IpT3b tumors
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The Neurovascular Bundle: Wide

Excision

Kristen R. Scarpato and Joseph A. Smith Jr.

Introduction

The neurovascular bundle (NVB) is the subject of
much discussion and debate in the urologic litera-
ture, instigated with the development of radical
retropubic prostatectomy (RRP). There has been
renewed interest in the NVB with the development
of robotic-assisted radical prostatectomy (RARP),
especially in low-to-intermediate risk disease, as
urologists continue to strive for improved postop-
erative potency and urinary continence. However,
in men with higher risk prostate cancer, preserva-
tion of the NVB is often not an option. This chap-
ter will review the indications and complications
of wide excisions of the NVB during RARP, rele-
vant prostate anatomy, as well as discuss some
of the potential advantages of a robot-assisted
approach. As robotic technology advances and
training improves, familiarity and skill with RARP
have resulted in outcomes equal to and sometimes
better than those seen with RRP.

Indications for Wide Excision of NVB

Not all men are candidates for nerve sparing pro-
cedures. Although the primary goal of RARP is
complete cancer removal, positive margins may
occur and are predictive of disease recurrence.
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Wide excision of the NVB to achieve negative
margins is often appropriate for more advanced
or high-grade tumors. In fact, urologists are more
commonly performing RARP on high-risk
patients while low-risk patients are often
observed. Up to 20 % of those patients with high-
risk features may experience a significant sur-
vival benefit following RARP [1].

For men who have already undergone treatment
with either brachytherapy or external beam radio-
therapy, salvage prostatectomy, in experienced
hands, has been shown to be feasible in both open
and robotic series [2-4]. Although the surgical
technique for post-radiation surgery does not differ
from that of the standard approach, the resultant
destruction of tissue planes following radiation
often necessitates wide excision of the NVB.

There are no existent guidelines for which
patients require wide surgical excision. For many
surgeons performing open RRP, the decision is
based upon preoperative parameters and intraopera-
tive haptic feedback while robotic surgeons often
rely on preoperative parameters alone and more
recently MRIfindings. The National Comprehensive
Cancer Network (NCCN) 2015 Prostate Cancer
Guidelines comment on operative technique and
adverse events noting that recovery of erectile func-
tion is dependent in part upon the degree of caver-
nosal nerve preservation but do not recommend for
or against nerve sparing or wide excision in any
particular patient populations [5].

There are various tools available to aid the sur-
geon with the decision between a nerve sparing
procedure or wide excision of the neurovascular
bundle. Tsuzuki et al. developed a predictive
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model for determining the probability of extracap-
sular extension (ECE) into the NVB based upon
the following preoperative features: PSA, side-
specific biopsy Gleason score and DRE, percent
involvement of each positive core and percentage
of side-specific cores positive for tumor [6]. This
model was able to identify patients with a 10 % or
greater probability of tumor extension into the
neurovascular bundle and thus provides a param-
eter for preoperative surgical planning.

Increasingly, MRI is being used to predict the
presence of extracapsular extension for surgical
planning purposes, specifically in regards to the
necessity of wide excision of the NVB. Park et al.
assessed the accuracy of pre-RARP multipara-
metric 3.0T MRI in 353 patients and found a sen-
sitivity of 55.9% and specificity of 82.2% for
ECE [7]. Based on the author’s findings, the ini-
tial surgical plan was altered after MRI review in
26 % of patients with accuracy above 90 %.

Complications of Wide Excision
During RARP

Resecting widely around the prostate impacts dis-
ease recurrence, postoperative potency, and uri-
nary continence. Several studies have examined
the impact of wide excision of the NVB on pros-
tate cancer outcomes [7, 8]. The oncologic benefit
of wide NVB excision in the radical retropubic
prostatectomy population was demonstrated in
221 consecutive patients who underwent wide
excision on the side of positive biopsy [7].
Pathologic review revealed that overall 39% of
patients had extracapsular extension and 20 % had
a positive surgical margin (PSM) involving the
NVB, suggesting that optimal cancer control may
require wide excision. Contrary to that, Ward
et al. examined outcomes in 7268 men following
radical prostatectomy over 10 years and found a
positive surgical margin rate of 38 % overall, 42 %
in nerve sparing procedures and 34 % after wide
excision (p<0.001). Disease extension into the
region of the NVB does not necessarily translate
into positive surgical margins, however.
Hernandez et al. retrospectively reviewed 204
pathologic specimens with ECE around the NVB
and found an overall PSM rate of 5.9 %. This rate
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was identical between two surgeons—one who
widely excised the NVB in 16 % of patients and
the other in 63 % [9]. Sofer further exemplified
this in a study where he found the frequency of
PSM is the same in nerve sparing (24 %) and non-
nerve sparing (31 %) procedures (p=0.06) [10].
More research regarding the impact of wide exci-
sion on cancer outcomes in needed.

The effect of both bilateral and unilateral non-
nerve sparing procedures on potency has been
extensively studied since Walsh’s original descrip-
tion where he reported a potency rate of 83 % in
patients with bilateral NVB preservation [11].
Prior to this, men undergoing RP were almost uni-
versally rendered impotent. Menon evaluated
functional results following nerve sparing RARP
with preservation of a veil of prostatic fascia in
2652 patients and found that 100 % of men with
no preoperative erectile dysfunction who under-
went bilateral veils were able to have intercourse
at 48 months of follow-up [12]. This was further
demonstrated in a feasibility study where preser-
vation of the prostatic fascia in RARP resulted in
97 % potency at 12 months with 86% of men
reporting normal erections [13].

The degree to which preservation of the neu-
rovascular bundle impacts urinary continence is
not well described and the etiology of inconti-
nence following wide excision is not clearly
understood. Two recent studies sought to better
elucidate this relationship. Steineck et al. pro-
spectively evaluated data from 3379 men who
had robotic or open radical prostatectomy and
correlated degree of nerve preservation with uri-
nary continence at 1 year as measured by
patient-reported pad use [14]. A strong associa-
tion was found between NVB preservation and
urinary control, which held true in the elderly and
impotent men. The relative risk (RR) of develop-
ing urinary incontinence after wide excision of
the NVB was 2.4 with a 95 % CI 1.52-3.69 com-
pared to bilateral intrafascial dissection with a
RR 1.0. In a systematic review and meta-analysis
including over 13,000 patients, bilateral nerve
preservation was found to improve early urinary
continence rates in the first 6 months following
surgery but did not show a significant difference
beyond that time frame [15].
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Anatomy

It is critical for urologists to possess an excellent
understanding of the peri-prostatic anatomic rela-
tionships and furthermore the potential implica-
tions of wide excision as discussed above. Walsh
et al first described the surgical anatomy of the
NVB and its relationship to sexual function fol-
lowing RRP in 1986 [11]. Since that time, numer-
ous studies have tried to further elucidate the
anatomy of the peri-prostatic tissues and their
role in erectile function.

The prostate gland is an encapsulated, ovoid
structure covered in a complex layer of endopel-
vic fascia containing nerves, vessels, and smooth
muscle. The overlying fascia is contiguous with
the prostatic capsule and covers the anterior and
lateral surfaces. The lateral pelvic, or parietal
layer of the endopelvic fascia houses the caver-
nosal nerves that run posterolaterally and are
thought to be important for penile erections. The
neurovascular bundle is located between the leva-
tor fascia and prostatic fascia—layers of the lat-
eral pelvic fascia. Posteriorly, an extension of the
peritoneum known as Denonvilliers fascia covers
the prostate (Fig. 9.1).

Attempts at preservation of the prostatic fascia
have furthered our understanding these complex
fascial relationships, although there is still not
uniform agreement on either the terminology or
the anatomy of the periprostatic fascia [16]. Kaul
et al. examined the feasibility of preserving the
prostatic fascia in 35 RARP patients and found
that this layer stains positive for smooth muscle
and neural tissue but negative for PSA and there-
fore is indeed separate from the prostate [13]. In
an effort to determine the nerve distribution along
the prostatic capsule Eichelberg et al. evaluated
permanent sections of 31 non-nerve sparing
patients [17]. The authors found the majority of
the NVB to be at the rectolateral side of the pros-
tate between the 4 O’clock and 7 O’clock posi-
tion while up to 25% of the nerves were in a
more ventral location. The neurovascular plate,
as described by Tewari et al. via anatomical
cadaveric studies and close attention to video-
recorded procedures, can be found at a distance
of 0-15 mm from the prostate depending on
proximal to distal location [18].
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Fig.9.1 Periprostatic tissue on the left aspect of the pros-
tate—seen as transverse cut through the center of the pros-
tate. ADF anterior lamina of Denonvilliers’ fascia, DF'
Denonvilliers’ fascia, EPF endopelvic fascia, LAF levator
ani fascia, LPF lateral pelvic fascia, N nerves, NVB neuro-
vascular bundle, PDF posterior lamina of Denonvilliers’
fascia. World J Urol (2007) 25:31-38

Description of Procedure

The decision to proceed with wide excision
during RARP is typically made preoperatively
based on clinical parameters and more recently,
prostatic MRI findings. Clear identification of the
neurovascular bundle along the lateral prostate,
even in non-nerve sparing procedures, can be
beneficial. Generally, this occurs after the semi-
nal vesicles are dissected and surgeon begins
defining the posterior plane and developing the
lateral pedicles.

The initial bladder neck incision should be
wide to allow an adequate margin. The surgeon
must then identify and secure the ureteral orifices
to avoid unwanted injury. If they are not readily
visible, anesthesia may administer methylene
blue or indigo carmine to aid with identification.

For wide excision, the surgeon remains extra-
fascial, meaning posterior to Denonvilliers fascia
along the perirectal fat while the lateral dissec-
tion incorporates the entire lateral pelvic fascia
with its vascular and neural tissue from the apex
to the seminal vesicle. Posteriorly, the fascia
should be sharply incised, exposing the perirectal
fat (Figs. 9.2 and 9.3). In the absence of tumor
extension, this plane typically develops quite eas-
ily. As the lateral pedicles are being developed
and the dissection proceeds apically, it is not
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Fig. 9.2 Relationship of the right prostatic pedicle and
neurovascular bundle. From Smith JA Jr, Howards SS,
Preminger GM. (2012) Hinman’s Atlas of Urologic
Surgery 3rd Edition. Philadelphia: Saunders

Fig. 9.3 Extrafascial dissection with incision through
Denonvilliers fascia exposing perirectal fat. From Smith
JA Jr, Tewari A. (2008). Robotics in urologic surgery.
Philadelphia: Saunders

always necessary to use clips to control bleeding.
In some settings, these pedicles may be taken
down with bipolar or bovie electrocautery.

Often the two sides of the prostate are treated
independently regarding their risk for ECE and
therefore the need for wide excision. In patients
undergoing unilateral nerve sparing procedures,
the surgeon should adhere to the well-described
principles of nerve sparing on the contralateral
side. This includes meticulous anatomic dissec-
tion of the fascial layers with an attempt to remain
intrafascial, limited or no electrocautery in the

area of the NVB, and avoidance of excessive ten-
sion on the neural tissues.

Is There Value in Nerve Grafting
Following with Wide Excision
of NVB?

Sural nerve interposition grafting at the time of
radical prostatectomy was introduced as a potential
strategy for improving erectile function and urinary
control following wide bilateral and unilateral
NVB resection [19, 20]. Results in the literature
regarding success of this procedure have been con-
flicting. Namiki et al. conducted a 3-year longitudi-
nal study of 113 patients undergoing RRP with
variable degrees of nerve sparing and found that
interposition grafting can provide some benefit in
recovery of erectile function and urinary conti-
nence [21]. However, a randomized phase II trial
from MD Anderson evaluating erectile function
using sural nerve grafting after unilateral cavernous
nerve resection was stopped early for futility [22].
There are limited data regarding robotic sural nerve
grafting at the time of RARP although early reports
note that it is technically feasible [23, 24]. More
studies are needed to elucidate whether or not
reconstruction of these nerves is beneficial and
what materials and techniques work best.

Conclusion

Wide excision of the neurovascular bundle is
often warranted in patients undergoing
RARP. The decision to remove this neural tis-
sue is based on preoperative patient factors
including findings on DRE, PSA value, Gleason
grade, and more recently MRI findings. The
urologist must be well versed in the complex
fascial layers encasing the prostate and their
relationship to the NVB. Attaining negative
margins and achieving good oncologic out-
comes remain the primary objective of RARP
and patients must be adequately counseled on
the known risks of wide excision on potency
and continence as well as the risks of not pro-
ceeding with aggressive excision.
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Fatih Atug

Introduction

Prostate cancer is the most common non-
dermatologic cancer in men and radical prosta-
tectomy is the standard treatment now [1]. In
order to reduce the morbidity of open procedure,
new techniques have been developed such as lap-
aroscopic radical prostatectomy and recently
robotic surgery. Robotic surgery with 3-D view,
optical magnification, and 7° moving instruments
has developed very rapidly. And today, robot-
assisted radical prostatectomy (RARP) is the
most popular radical prostatectomy technique
with more than 100,000 cases/year in the USA
[2]. The utilization of robotic technology to radi-
cal prostatectomy operations led surgeons to
make more careful, precise, and accurate dissec-
tions to see important anatomic structures in
order to achieve a negative surgical margin, full
continence, and recovery of erectile function.
Apex is the most different and unique part of
the prostate, which is the crossroad of functional
recovery and oncological control in radical pros-
tatectomy operations. However, there are signifi-
cant anatomic variations of prostate apex from
one individual to another (Fig. 10.1). Every
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robotic surgeon should know and realize these
anatomic variations and their relationship to ure-
thra, distal sphincter, and neurovascular bundles.
An appropriate and careful apical dissection of
prostate should include three important steps:

(a) The last step of prostate removal: cutting the
prostate apex at the most precise point to
achieve a negative surgical margin.

(b) Preserving the maximum length of urethra
for protecting the urethral sphincter as much
as possible.

(c) If a nerve-sparing procedure was performed,
to protect neurovascular bundles by gently
dissecting out from apex and the cutting
point of urethra.

Anatomic Considerations

All men created equal but not all prostates are.

The shape of the prostate differs from one indi-
vidual to another. The majority of these differ-
ences originate from the apical part of the prostate.
At puberty, prostate starts to grow and incorpo-
rates urethral sphincter. Specifically at the level of
prostatic apex, the fibers of the urethral sphincter
are partly overlapped by the prostate and covered
with it [3-5]. Anatomic and functional studies
demonstrated that the length of the functional
urethra changes between 1.5 and 2.4 cm and a
significant part was located intraprostatically
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Fig.10.1 Different
apical shapes of
prostates overlapping
the urethral sphincter

Fig.10.2 Different shapes of prostatic apex by MRI. (a)
Apex overlapping the membranous urethra both anteri-
orly and posteriorly. (b) Apex overlapping membranous

between the prostatic apex and the verumonta-
num [6-12].

The apex may overlap the urethral sphincter
circumferentially, symmetrically bilaterally,
asymmetrically unilaterally, anteriorly only, and
posteriorly only, or can bluntly end above the
sphincter (Fig. 10.1) [12, 13]. The shape of the
prostate at the apex may vary substantially,
directly influencing the length of the urethra after
emerging from the apex [14].

urethra anteriorly. (¢) Apex overlapping membranous ure-
thra posteriorly. (d) Apex overlapping membranous ure-
thra (Lee et al.)

Lee et al. reported that circumferential overlap is
observed in 38 % of all cases, anterior overlap in 25 %,
posterior overlap in 22%, and no overlap in 15%.
Which means that apical overlap or variations can be
seen in nearly 85 % of patients (Fig. 10.2) [15].

Moreover, significant overlap makes the pres-
ervation of urethral sphincter difficult and should
be considered during dissection and appropriate
transection of the urethra at the apex (Fig. 10.3).
When the prostatic parenchyma was covered by
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a b

Fig. 10.3 (a, b) The functional urethra is covered by parenchymal apex tissue. (¢) The prostatic apex is covered by

urethral sphincter on the ventral and rectal sides

the muscular urethra, there is greater risk of ure-
thral shortening and urinary incontinence [15].

Identifying the exact border of the sphincter
overlapped by the prostate intraoperatively is the
main surgical difficulty for the surgeon. In addi-
tion, preserving the urethral sphincter during api-
cal dissection of the prostate must be balanced
with minimizing positive surgical margins.

Surgical Technique

The apical dissection of prostate is the most
difficult part of the radical prostatectomy opera-
tion due to several reasons:

— The prostate is located in the deep part of the
narrow bony pelvis; moreover the apex of the
prostate is located at the deepest and narrow-
est part of the pelvis.

— There is no real capsule at the level of pros-
tatic apex.

— Prostatic overlap over the urethra exists in
majority of patients.

— The ventral part of the apex is covered by the
dorsal vascular complex.

— The lateral aspect of the apex is surrounded by
neurovascular bundles.

Surgical Technique
Before starting the apical dissection, the pros-

tate should be free from the bladder neck and
neurovascular bundles. Bleeding from neuro-

Fig.10.4 Prostate apex in a circumferential shape

vascular should be minimal to obtain the ideal
visualization. Increasing pneumoperitoneum to
18-20 mmHg prior to transection of the dorsal
venous complex may help to obtain a bloodless
clear field. After division of DVC, the apex of the
prostate and urethra should be inspected very
carefully to see the anatomic variations. The api-
cal prostate shape varies significantly from one
patient to another; apical overlap or variations
can be seen in nearly 85 % of patients [16].

Some different shapes of prostate and varia-
tions are given below:

The prostate apex may be in a circumferential
shape and end bluntly above the sphincter. There is no
overlap of prostate tissue in such patients (Fig. 10.4).

The apex may be asymmetrical unilaterally
and protrude over the urethra because of a BPH
nodule on one side. In such kind of patients sur-
geons should be very careful not to leave an api-
cal prostate tissue behind (Fig. 10.5).
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Fig.10.5 BPH (benign prostatic hyperplasia) nodule on right side of the prostate. (a) Transection of the urethra at the
level of BPH nodule. (b) Correct transection line of the urethra. (*) BPH nodule

Monapalar Curved Scissors

Fig. 10.6 (a) Prostate apex in a horn shape. Transection of the urethra at the level of the prostate horn. (b) Border of
proximal urethra. Prostate specimen of the same patient after the RARP operation

The apical tissue may be in a horn shape on one
side or both sides and protrude over the urethra. If
the transection is performed at or beyond the horn
of the prostate, the residual length of urethra will
be short and this may result in delayed return of
continence in these patients (Fig. 10.6a, b).

It has been demonstrated by several anatomi-
cal studies that an important functional part of the
urethral sphincter is located intraprostatically
between the apex and verumontanum [3, 7, 8, 12,
15]. With the growth of the prostate at puberty,
the prostate starts to occupy the sphincteric mus-

cle with covering some part of the sphincter and
integrating it within the prostatic tissue [17].
Consequently, depending on the individual apex
shape, between 10 and 40% of the functional
urethra is covered by parenchymal apex tissue
among different patients [10—14, 18].

Moreover, in some patients the prostatic
parenchyma may be covered by the muscular
urethral sphincter on the anterior side of prostate.
Such anatomic variations will cause extra techni-
cal difficulty in preservation of distal sphincteric
mechanism, Fig. 10.7.
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Fig.10.7 Prostatic apex is covered by muscular urethral sphincter. (a) Edge of the prostatic apex. (b) Intraprostatic part

of the urethra

Fig. 10.8 The prostate specimen. After removing the
intraprostatic part of the urethra, the lateral lobes and veru
are clearly seen

The intraprostatically located structures of
the sphincter should be appropriately and safely
separated from the surrounding prostatic tissue
in order to achieve maximum urethral length.
After removing the intraprostatically located
urethra from the prostate, the lateral lobes of the
prostate and verumontanum should be seen
clearly, Fig. 10.8.

Conclusion

Apical dissection of prostate during RARP is the
most critical and important part of the radical
prostatectomy operations. Dissection of apex
will have an intense effect on three important
parameters: surgical margin status (apical mar-
gin), continence, and sexual function (neurovas-
cular bundles). As every surgeon would agree
and know, understanding the complex anatomy
of male pelvis and prostate is certainly vital for
achieving these goals in RRP operations.
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Hemostasis

Meticulous hemostasis during prostate surgery is
accomplished by the use of a magnifying robotic
lens and can be performed with mechanical
devices, several energy sources, and/or chemical
substances. In their systematic review of 110
papers evaluating oncological outcomes follow-
ing robot-assisted radical prostatectomy (RARP),
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Ficarra et al. [1] demonstrated that blood loss
(weighted mean difference 582.77; p<0.00001)
and transfusion rate (odds ratio [OR] 7.55;
p<0.00001) were lower in RARP than in retro-
pubic radical prostatectomy (RRP), although all
other features were similar regardless of the sur-
gical approach. However, for many reasons,
hemostasis remains a crucial topic. First, a blood-
less field is necessary for the surgeon to perform
a perfect dissection. Second, more often than not,
these procedures are performed on older patients
with several comorbidities and taking anticoagu-
lant and antiplatelet therapy [2].

Mechanical Hemostasis

Mechanical means of hemostasis, such as suture
ligation or the use of an endovascular stapler, are
the most common techniques used to control the
dorsal venous complex (DVC). Guru et al. [3]
demonstrated that cold incision of the DVC with-
out ligation was followed by significantly shorter
operative times, a lower apical positive surgical
margin rate and more successful earlier conti-
nence rates compared with incision after suture
ligation [4]. However, blood loss was higher in
those cases in which ligation was not used. Wu
et al. [5] found that staple ligation was associated
with significantly lower blood loss compared
with suture ligation of the DVC. The benefit
associated with stapling might have been attrib-
utable to clearing off the fat overlying the DVC

105

J.W. Davis (ed.), Robot-Assisted Radical Prostatectomy, DOI 10.1007/978-3-319-32641-2_11


mailto:datoy@ampofny.com
mailto:bernardo.rocco@gmail.com
mailto:albo.giancarlo@gmail.com
mailto:maria.clementi@gmail.com
mailto:vladimir.mouraviev@flhosp.org
mailto:francesco.mistretta@gmail.com
mailto:dalbala@ampofny.com

106

before stapling, thus providing better visualiza-
tion before ligation. Since suture ligation of the
DVC may injure the urethra and external
sphincter and decrease the functional urethral
length, Tufek and associates [6] described a novel
technique based on the use of a laparoscopic bull-
dog clamp. According to the authors, this tech-
nique provides clear visualization during the
apical dissection and urethral division while
potentially minimizing external sphincter trauma.
However, with the evidence from their study, it
cannot be stated that this new technique is better
than conventional suture ligation.

Energy-Based Hemostasis

With the recent advances in surgical technology
for laparoscopic (and robotic) surgery, efficient
and reliable energy-based vascular sealing instru-
ments have rapidly become an integral tool for
most urologists. As a result of their mode of
action, traditional monopolar and bipolar cautery
devices generate significant heat, with substantial
thermal spread [7].

For this reason, energy-based hemostasis of
the prostatic vascular pedicles (PVP) during
RARP may cause collateral thermal injury to
adjacent neural tissue and has shown to nega-
tively impact in the recovery of sexual function
[8—10]. Various athermal cautery-free techniques
have been described for PVP control during
RARP. For example, permanent hemostatic clips,
such as the Weck Hem-o-lok clips (Teleflex
Medical, Triangle Park, NC) or titanium clips,
are successfully used, but carry a risk of migra-
tion, erosion, and stone formation [11-13].

The aforementioned drawbacks have prompted
the development of more advanced feedback-
monitored bipolar forceps, such as Ligasure
(Valleylab, Inc, Boulder, CO) and EnSeal (Ethicon,
Cincinnati, OH). Ligasure uses high-power, low-
voltage bipolar radiofrequency energy in combi-
nation with a feedback-controlled response system
that automatically delivers and disrupts the power
according to the composition and impedance of
the tissue between the jaws. EnSeal, a newer
device, is a bipolar instrument that combines a
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high-compression jaw with a tissue-dynamic
energy delivery mechanism. The instrument has a
blade that is advanced as the tissue is being sealed
and simultaneously cuts the sealed tissue. EnSeal
produces the least amount of lateral thermal tissue
damage of any bipolar advanced energy modality:
1 mm lateral thermal tissue damage [14].

Induced local hypothermia represents another
route to reduce inflammation and tissue trauma at
supraphysiologic temperatures [15]. Rat models
have shown that irrigation performed simultane-
ously with bipolar cautery plays a significant role
in thermo protection [9, 16].

Finely and coworkers [17] described this phe-
nomenon in RARP, applying both an endorectal
cooling balloon and cold irrigation during RARP
to mitigate collateral thermal damage. These
methods proved to result in faster and higher
rates of postoperative continence. Zorn et al. [18]
also reported that a combination of EnSeal tissue
sealant and cool saline irrigation resulted in a sig-
nificantly lower quantity of thermal damage.

Chemical Hemostasis

Chemical hemostasis is based on the use of sev-
eral substances that act on the coagulation cas-
cade. These topical hemostatic agents are either
flowable or non-flowable. The first group, fibrin
and synthetic sealants, can be combinations of
gelatin and thrombin, or stand-alone thrombin.
The second group includes collagen pads, gelatin
sponges, fibrinogen-coated collagen and oxi-
dized cellulose. While flowable hemostats have
their utility in deep wounds, hemostatic pads and
fleeces are widely used to stop bleeding in super-
ficial surgical application (i.e., suture lines and
broad areas of bleeding).

The oxidized regenerated cellulose (i.e., Surgicel,
Ethicon, Cincinnati, OH) is derived from plant
fibers, and swells upon contact with fluids. Although
the exact mechanism of action is unclear, it appears
to promote coagulation by providing mesh for plate-
lets to start adhesion and aggregation. When wet,
these materials can be easily shaped and applied on
wounds that are difficult to reach; resulting in good
adhesion properties and relatively immediate hemo-
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stasis. Biodegradation starts within 24 h, and
depending on the amount used and the tissue bed,
giant cells may appear within 1 week, resulting in
complete absorption in 4-8 weeks.

Fibrin glues are fibrinogen and thrombin
blends, either flowable or non-flowable. When
applied to the bleeding site, they facilitate the
conversion of fibrinogen to fibrin. Additionally,
cross-linking of soluble fibrin monomers creates
an insoluble fibrin clot that acts as a vessel seal-
ant [19]. Flowable fibrin glues (i.e., Tisseal,
Baxter Healthcare, Deerfield, I1; Tachosil, Baxter
Heathcare, Deerfield, I1 and Evicel, Ethicon,
Sommerville, NJ) can be applied in more limited
bleeding sites, such as at the anastomatic site and
in parenchymal lacerations.

First introduced for use in cardiothoracic sur-
gery in 1988 [20], the use of fibrin and other tissue
sealants and hemostatic products has expanded
across surgical disciplines. In urology, fibrin seal-
ants are the most commonly employed means of
hemostasis, and though many applications are off-
label uses, there has been mounting evidence for its
usefulness [21-26]. Diner et al. [26] report that
fibrin sealant utilization in RRP decreases periop-
erative drain output. However, they also suggest
that in some patients undergoing traditional open
RRP, the application of a fibrin sealant could accel-
erate discharge. Morey et al. have successfully
used a fibrin sealant in simple RRP, and have
observed that those patients required no periopera-
tive drain. Additionally [27], Evans et al. [23]
reported success with the use of fibrin sealants in
trauma and fistula repair. To further broaden their
range of uses, fibrin sealants are also used in partial
nephrectomy, renal trauma, hypospadias, ureteral
anastomoses, urethroplasty, pyeloplasty, ureteral
anastomoses, and open RRP. Flury et al. [28]
expanded the potential use to include reinforcing
the suture line the urethrovescical anastomosis in
RARP—this specific application seemed to facili-
tate sealing, thereby allowing earlier removal of the
drain by 0.8 days and the Foley catheter by 2.35
days in patients undergoing RARP.

Conversely, there are several disadvantages of
biologic sealant technology. These include aller-
gic reaction and the potential transmission of
prior diseases due to its bovine derivation, to
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name a few. As such, the manufacturers have now
initiated the use of human thrombin in all sealants
to eliminate the chance of this problem. The need
to mix two components and/or sequentially apply
them, as well as the cost of the products have also
proven to be problematic in the use of biological
sealants, and should be taken into consideration.

Rectal Injuries

A rectal injury is a rare but severe complication
of radical prostatectomy. This type of event has
the potential to convert the surgical procedure
from clean-contaminated to contaminated and
can also lead to other complications such as rec-
tourinary fistula, pelvic abscess, wound infec-
tion, sepsis, and even death [29].

During the last few decades, the series pub-
lished regarding open retropubic radical prostatec-
tomy reported a significant decrease in the rate of
occurrence of rectal injuries. The frequency typi-
cally ranges anywhere from 0.5 %, for the newest
data, to 9% for the oldest [30-32]. During stan-
dard laparoscopic prostatectomy, rectal injuries
occur at a different rate, especialy when taking in
to consideration multiple large series (incidence
0.7-2 %), or the smaller series (incidence as high
as 8 %) [33-36]. Recently Ficarra et al. in a sys-
tematic review of the literature described the spe-
cific complication of rectal injuries after RALP
with a mean of 0.2 % (range 0—1.5 %) [1].

The most common predisposing factors for rec-
tal injury described in literature seem to be associ-
ated with a desmoplastic reaction and periprostatic
fibrosis, which tend to lead to a more difficult dis-
section. Prostatitis, previous prostate or rectal sur-
gery, previous hormonal or radiotherapy and
locally advanced tumors can also be included in
this list [36, 37]. However, the aforementioned
predisposing factors are still debated. Despite the
small series, Yee and Ornstein reported that none
of their patients had a history of radiotherapy,
prostate surgery, or prostatitis [38].

To our knowledge, Wedmid et al. published
the largest series to date of rectal injury which
occurred during robotic radical prostatectomy
[39]. They demonstrated that no preoperative
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patient characteristics such as age or BMI, intra-
operative events such as limiting visualization
due to blood loss, or differences in parameter like
prostate size, correlated with the occurrence of
rectal injuries. Even the pathological findings
appeared to show no association with rectal inju-
ries. In particular, the authors have described that
two-thirds of the positive surgical margins had no
correlation with the portion of cases where rectal
injury occurred.

At any rate, no significant association has
been found with the learning curve. Kheterpal
et al. described their experience of 4400 cases of
a single surgeon perforing the RALPs. They
reported that out of ten rectal injuries, three
occurred after 1700 cases, and the last one after
case 2789. This denounced any association
between the surgeon experience and the rectal
injury occurrence [33].

Diagnosis of Rectal Injuries

Most rectal injuries are usually identified by
intraoperative direct visualization during the
prostatectomy procedure. In a multi-institutional
review of rectal injuries in which 6650 patients
subjected to RALP, Wedmid et al. reported that
out of 11 rectal injuries, 8 (72.7 %) were diag-
nosed during the procedure. Most of the injuries
occurred during the posterior dissection of the
prostate (45 %), with a small portion occurring
during the dissection of the prostatic gland apex
or the seminal vesicles [39].

Similar data could be found in a previous but
smaller series in which Yee et al. reported the
occurrence of rectal injuries during the posterior
plane dissection occurring between prostate and
rectum, near the prostatic gland apex and the
division of the rectourethral muscle [38]. The
importance of an adequate and careful dissection
of the posterior plane is emphasized by Katz
et al. in a study conducted on laparoscopic radi-
cal prostatectomies [36].

Contrarily, rectal injuries not identified intraop-
eratively usually develop a clinical relevance 2-3
weeks after the surgical procedure [40, 41]. The

D. Stoy et al.

development of a rectourethral fistula is character-
ized by signs and symptoms such as pneumaturia,
fecaluria, anal urinary discharge, bloody stool, rec-
tal bleeding, or could be associated with septic
complications. At least one of these occurs in every
patient with a rectourethral fistula. Furthermore, in
the diagnostic process, urethrocystoscopy, retro-
grade urethrography, and Gastrografin enemas pro-
vide additional information such as the size and
localization of the fistula.

Management of Rectal Injuries

If small rectal injuries are intraoperatively diag-
nosed, they can be immediately repaired.

In the aforementioned multi-institutional
review, Wedmid et al. described several intraop-
erative techniques used to close the wound, such
as 2- and 3-layer closure or 2-layer closure with
an additional peritoneum free graft over the rectal
injury followed by a final air insufflation test via
the rectum in a fluid-filled pelvis, to check the
integrity of the suture. Moreover, these authors
suggested a longitudinal closure with respect to a
Heineke-Mikulicz or transverse technique to
minimize anastomotic tension [39].

Conversely from the past, nowadays it is a com-
mon practice to recommend a diverting colostomy
in cases characterized by a tense suture line, previ-
ous radiotherapy or massive fecal spillage.

Also worth mentioning is the use of preopera-
tive bowel preparation [30] or the addition of an
omental interposition to the primary rectal clo-
sure [31, 32, 38]. This may increase the success
rate of the primary repair, avoiding the burden of
a diverting ileostomy.

Another common practice is to delay the cath-
eter removal from 14 to 21 days from the stan-
dard 7 to 10 days, [39] and use a postoperative
antibiotic prophylaxis for 1-2 weeks [31, 34]. On
the other hand, if a rectal injury is intraopera-
tively misdiagnosed, the management usually
consists of a colonic diversion, a prolonged cath-
eter drainage and, if a rectourethral fistula devel-
ops, a delayed closure using a rectal mucosal
advancement flap [38, 39].
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However, despite the effort produced to codify a
clear algorithm, the management of rectal injuries
is under debate, and the goal, as emphasized in lit-
erature, remains as the production of a watertight
vesicourethral anastomosis to avoid the severity of
a rectourethral fistula development [42].

Anastomotic Leakage

Anastomotic urinary leakage is one of the most
common short-term complications of radical
prostatectomy. Until recently, there has been no
consensus on its definition. However, current lit-
erature defines an anastomotic urinary leakage as
a persistent cystographic contrast extravasation
between postoperative days 3 and 14 [43].

Among the causes that lead to an anastomotic uri-
nary leakage that Ramsden and Chodak identified,
the most common is the presence of an intraoperative
leak. This is most often caused by an imprecise suture
placement and poor hemostasis [44].

In addition, ischemic heart disease [44], uri-
nary tract infection [45], previous pelvic radia-
tion [46] and specific technical details in the
performance of the anastomosis are potential pre-
dictive factors [47].

Rebuck et al. showed that patients with post-
operative urinary leakage after robot-assisted
radical prostatectomy typically presented with a
higher BMI, lower proportions of clinical stage
T2 disease, and an increased rate of blood trans-
fusion; all while showing that the presence of a
median lobe does not increase the risk anasto-
motic urine leaks [48].

The use of the endowrist technology, the 3D
vision and tenfold magnification of robotic sur-
gery have aided in the facilitation of the most
complex reconstructive steps of standard laparo-
scopic surgery, such as the vesico-urethral anas-
tomosis. On the other hand, the intraperitoneal
approach, which is typical both of laparoscopic
and robotic procedures, may cause anastomotic
intraperitoneal leakage that is often avoided with
open extraperitoneal surgery.
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Over the last three decades, surgeons have strug-
gled with the will to improve the patients’ quality
of life, reducing the bladder catheterization time,
and the necessity to avoid the increasing of anasto-
motic urinary leakage and acute urinary retention
rate at the catheter removal. Moreover, there is no
consensus on the reliability of the preoperative,
intraoperative, and postoperative parameters rou-
tinely used to predict urinary extravasation [49].

Typically in best clinical practices, a routine
cystographic exam is not performed. In fact, the
most common approach in detecting an anasto-
motic leak is to assess the presence of urine in the
perivesical drain fluid, where a high creatinine
level in the drain output is key when discriminat-
ing urine from lymph (if a lymphadenectomy
was performed).

However, when the cystogram is performed
after retropubic radical prostatectomy, anasto-
motic leaks are described in a range from 3 to 33 %
of cases [45, 50], in the 10-17 % of patients under-
going laparoscopic radical prostatectomy [35, 51],
and in 8.6-13.6 % of robotic cases [52, 53].

Lee et al. reported that CT cystography is
more sensitive for detecting an anastomatic leak
than conventional cystography after radical retro-
pubic prostatectomy. In a study where CT and
fluoroscopic cystography studies were compared,
CT cystography had a significantly better detec-
tion rate of leakage (80.4% vs. 54.3%) and
detected a significantly smaller volume of leak-
age (2.2+2.1 mL vs. 193+14.1 mL) [54].
Moreover, in a recent systematic review and met-
analysis of the literature describing the specific
complications of the RALP, Ficarra et al. reported
the urine leak mean as 1.8 % (range 0.1-6.7 %)
[1]. Although it is refuted that the clinical detec-
tion method alone underestimates the real preva-
lence of postoperative urinary leakage, the data
described may suggest that the urinary leaks dis-
covered only by cystography, and not found in
the perivesical drain, are not of high clinical rel-
evance [48, 55].
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We agree to define an anastomotic urinary
leak as clinically significant when it dictates
interventional drainage. This is often associated
with fever, signs of sepsis, and extends intraperi-
toneally resulting in ileus, leading to conditions
which require readmission and/or adjunctive
treatments [56].

Management

The first step in the management of an anastomotic
leak is utilizing an intraoperative sterile water
flush to check the integrity of the anastomosis.
Leakage seen by the extravasation of the sterile
water through the anastomosis may indicate the
need for additional sutures or even complete revi-
sion of the anastomosis. In the first large study per-
formed to evaluate the anastomotic leak rate,
Williams et al. described how the majority of leaks
were of modest occurance and were most often
confined to the surgical bed. Conversely, the larger
and more severe leaks which required a prolonged
catheterization were less common [52].

Usually, patients were clinically followed
maintaining the bladder catheter in place and
repeating imaging after 6—7-day intervals until the
leak resolved. The less common intraperitoneal
leaks required a CT guided pigtail catheter place-
ment to drain the postoperative urinomas [52].

Several conservative measures have been pro-
posed for these occurrences, such as the correct
replacement of the bladder catheter or the applica-
tion of gentle traction. In regard to the drain, pull-
ing back or withdrawing it and switching from an
active to passive drainage, are maneuvers that may
help proper urine drainage [49, 57]. The aspiration
of a postoperative urinoma can be accomplished
by the placement of a pelvic drain under the aid of
CT guidance [53, 55]. Additionally, at the very
least ureteral stenting or a nephrostomy placement
should be used before a reoperation [58]. Surgical
intervention should be considered the last choice.
The decision to pursue this treatment option
depends primarily on the amount of urine drain-
age. The surgical repair itself may vary from a par-
tial anastomotic repair to a complete reconstruction
of the anastomosis [57, 59].
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Complications

The short-term complications of urine leakage
are well described and include the formation of
an urinoma, infections, ileus, metabolic abnor-
malities, and possibly a prolonged hospital stay.
On the other hand, little is known about the long-
term effects on continence and potency. To our
knowledge, only Rebuck et al. demonstrated that
anastomotic urinary leakage after RALP may not
have significant long-term morbidity in terms of
bladder neck contracture, incontinence, and erec-
tile function [48].

Editorial Comments—John W. Davis

This is an important chapter, as many aspects of
finishing up a resection go unreported compared to
the traditional oncologic and functional outcomes.
Team Albala has put together a very nice narrative
with key citations to navigate this step of the oper-
ation. Every surgeon struggles with these steps of
the operation and gains various preferences over
time and as experience develops. Here are a few
additional tips from my toolbox:

e I have tried every hemostatic trick in this book
and eventually have settled on the old fashion
4-0 Vicryl stitch. These cost under $2 USD
each compared to hundreds spent on fibrin
products. Occasionally I resort to Fibrular—a
fluffier substance that Surgiceal —to pack small
vein channels. However, I have often heard that
these products can be acidic and possibly nerve
damaging. So I do my best to just sew.

e Check for hemostasis twice: first at the end of
resection, and a final time after the anastomo-
sis. If blood is welling from the nerve bundle
and spilling downbhill, it will likely continue
postoperatively, and you may be left with an
excellent estimated blood loss intraoperative
but a discharge hemoglobin <10 or possibly
need to transfuse or take-back.

* The rate of rectal injury was definitely higher
in the laparoscopic prostatectomy era. In part
this was mechanical as with the fixed instru-
ments it was harder to aim your tips up when
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going uphill to the apex. Articulation defi-
nitely helps. We used the air leak test rou-
tinely—fill the pelvis with water and then
instill air in the rectum with a foley. If you see
microbubbles then track those down and over-
sew. In the robotic era, I only do this for wide
excision of nerve bundle cases where you are
much closer to the rectum.

The tips and citations on anastomotic leaks are
excellent. In addition, you can reference my
previous group’s work on using a Lapra-Ty
clip (Ball et al.). Prior to the Rocco stitch, this
was our method of keeping tension on a run-
ning anastomosis to prevent leaks. When I see
an occasional leak, there are two main possi-
bilities— (1) gaps, and (2) inadequate tension.
If there is a gap, then try and sneak another
interrupted 3-0 Vicryl to close. If the running
line is loose, then pull it tight, and slide a
Lapra-Ty clip or two to hold the tension—
much less traumatic than starting over. Of
course, surgeons using barbed suture will have
different circumstances to handle leaks.
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Bernardo Rocco and Gabriele Cozzi

Denonvilliers’ Fascia: Embryology,
Anatomy, and Surgical Planes

Traditionally, the first description of a “prostato-
peritoneal membranous layer” is supposed to have
been provided by Charles-Pierre Denonvilliers in
1836, even if already in 1820 Granville Sharp
Pattison had described the “fascia of the prostate
gland” as a structure to be preserved during peri-
neal lithotomy.

The embryological origin of the Denonvilliers’
fascia is matter of a debate which began in 1899
and is still ongoing. Although conventionally
thought to develop by obliteration of the recto-
vesical peritoneal pouch, some studies suggested
that it may actually represent a condensation of
mesenchymal tissue.

Denonvilliers’ fascia lies at the posterior and
lateral angle of the prostate and covers the poste-
rior aspect of the seminal vesicles. It relates to
the prostate and seminal vesicles anteriorly, and
to the rectal wall, the thin anterior mesorectum
and the fascia propria posteriorly (Fig. 12.1).
This fascia has no defined lateral edge: it widens
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and becomes continuous with the extensions of
the endopelvic fascia.

Histologically, Denonvilliers’ fascia is com-
posed of dense collagen, smooth muscle fibers,
and coarse elastic fibers. The fascia is more
densely applied to the prostate than to the rectum,
and the references to a posterior layer actually
describe the fascia propria of the rectum.

Denonvilliers’ fascia fuses with prostatic fas-
cia anteriorly, and Hong et al. suggested in a his-
tological study that the periprostatic fascias were
not clearly limited and that they could fuse.

After seminal vesicles dissection, we tend to
dissect the Denonvilliers’ fascia from the poste-
rior aspect of the prostate, unless the clinical
staging is highly suggestive for extracapsular
extension of the disease (T3a). This plane pro-
vides a safe surface for the detachment of the
prostate from the rectum and allows Denonvilliers’
fascia preservation for reconstruction purposes.

In case of locally advanced disease, we leave
Denonvilliers’ fascia on the prostate and we
develop the plane on the rectal fascia propria.

Reconstruction of the Posterior
Musculofascial Plate: The Original
Technique

In 2006, F Rocco et al. proposed a technique for
restoration of the posterior musculofascial plate,
which demonstrated to shorten time to continence
in patients undergoing open radical retropubic
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Fig.12.1 Schematic representation of the anatomy of the
Denonvilliers fascia

Fig. 12.2 Dissection of the Denonvilliers’ fascia from
the posterior aspect of the prostate

prostatectomy (RRP). Two modifications to the
standard Walsh procedure were introduced: the
reconstruction of the posterior musculofascial
plate, and the suspension of the urethral sphinc-
teric complex from the bladder.

Before freeing the prostatic apex, the posterior
median raphe is carefully prepared and preserved,
separating it from the neurovascular bundles and
rectal fascia. The raphe is then sectioned and
marked with two sutures. The apex of the pros-
tate is then freed, and the prostatovesiculectomy
is completed.

Before proceeding to vesicourethral anasto-
mosis, the posterior median raphe is fixed to the
residual Denonvilliers’ fascia using the two pre-
viously placed marking sutures. This way, the

posterior wall of the sphincter is elongated
cranially.

The posterior median raphe joined to the
Denonvilliers’ fascia is then attached to the pos-
terior bladder wall with two sutures applied about
1-2 cm cranial and dorsal the new bladder neck:
thus the urethral sphinteric complex is suspended
from the bladder neck. The dorsal aspect of the
bladder becomes the new cranial insertion of the
sphincter and posterior median raphe, fixing the
sphincter. The anastomosis is then performed.

Application of the Reconstruction
to Robotic-Assisted Radical
Prostatectomy

In 2007, B Rocco et al. described the application
of the posterior reconstruction technique to
transperitoneal laparoscopic radical prostatec-
tomy (LRP). In 2008, G Coughlin et al. described
the application of the posterior reconstruction of
the rhabdosphincter to robotic-assisted radical
prostatectomy (RARP) with some minor techni-
cal modifications. Later, VR Patel et al. further
modified the technique, as described in this
paragraph.

The first, essential step is careful dissection of
Denonvilliers’ fascia underneath the prostate
(Fig. 12.2). In this step the assistant can provide
helpful counter traction with the sucker.

After the completion of the prostatectomy, the
reconstruction is performed using a continuous
suture of two 12 cm long 3/0 poliglecaprone 25
sutures (RB1 needle) of different colors, tied
together. Ten knots are placed when tying the
sutures together to provide a bolster.

The free edge of the remaining Denonvilliers’
fascia is identified anterior to the rectum, just
caudal to the bladder and seminal vesicle dissec-
tion (Fig. 12.3). This edge is approximated to the
posterior aspect of the rhabdosphincter and the
posterior median raphe by means of one arm of
the continuous poliglecaprone 25 suture
(Fig. 12.4). The Denonvilliers’ fascia and the
rhabdosphincter/median raphe are passed four
times, approximating the edge in a tension-free
manner (Fig. 12.5). The suture is then tied.
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Fig.12.3 The posterior musculofascial plate reconstruc- Fig. 12.5 The first layer of the reconstruction is
tion begins from the remnant of the Denonvilliers’ fascia ~completed

Fig. 12.4 The remnant of the Denonvilliers’ fascia is  Fig.12.6 The second layer of the reconstruction begins
joined to the rhabdosphincter/median raphe from the bladder neck

The second layer of the reconstruction is per-
formed with the other arm of the poliglecaprone
25 suture. The bladder neck is approximated to
the urethra (Figs. 12.6 and 12.7). The running
suture passes three times each, and the suture is
tied (Fig. 12.8). Anastomosis is conducted with a
running suture according to the modified Van
Velthoven technique.

The Role of the Posterior
Musculofascial Plate Reconstruction
in RARP

The role of posterior reconstruction in early return
to continence after radical prostatectomy has been
widely debated and investigated by many authors.  Fig.12.7 The bladder neck is joined to the urethra
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Fig. 12.8 The posterior musculofascial plate reconstruc-
tion is completed

A meta-analysis published by our group in 2012
showed a statistically significant advantage for
reconstruction within the first 30 days from cathe-
ter removal and no associated complications.
Ficarra et al. independently obtained the same

results in a meta-analysis of studies reporting
urinary continence recovery after RARP.

Since then, four new studies have been pub-
lished, showing earlier return to continence after
RARP with posterior reconstruction (Table 12.1).
Among them, particularly remarkable is the ran-
domized trial conducted by Hurtes et al.

In 2013, in the European Association of
Urology Robotic Urology Section (ERUS) sur-
vey of RARP, it was reported that PR is “always”
performed by 51.7% of RARP surgeons, and
“sometimes” by 19.8 % of them.

Apart from improving early continence, pos-
terior reconstruction can also play a role in other
functional aspects of RARP. Menon et al. and
Coelho et al. observed less anastomotic leakages
in patients receiving the reconstruction.
Furthermore, Bernie et al. evaluated the influence
of posterior reconstruction on anastomotic time,
finding that the reconstruction decreases anasto-
mosis time for robotic surgeons in training.
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Come Tholomier, Roger Valdivieso,
Abdullah M. Alenizi, and Kevin Zorn

Introduction

Robot-assisted radical prostatectomy (RARP) has
progressively gained popularity amongst urolo-
gists and is now the dominant surgical approach
for localized prostate cancer [1]. Despite
the advantages of the da Vinci surgical sys-
tem (high 3-D definition, magnified vision, move-
ment scaling, tremor filtration, and wristed
instruments with 7-degrees of freedom [2]), the
watertight vesicourethral anastomosis (VUA)
remains one of the challenging aspects of this pro-
cedure, particularly in the early learning curve.
Compared to open radical prostatectomy (ORP),
where 4-6 simple stitches are placed along with
bladder mucosa eversion during VUA, well over
15-20 continuous Van Velthoven suture passages
are performed during RARP [3].The key elements
in the vesicourethral anastomosis are the follow-
ing: tension-free, well-vascularized, mucosal
apposition, sparing of the neurovascular bundles
and water-tightness. A suboptimal VUA may
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result in urinary leak and prolonged urethral cath-
eterization, along with secondary ileus, prolonged
hospitalization, bladder neck contracture, as well
as urinary incontinence [4, 5]; all of which affect
patient short and long-term quality of life. In order
to achieve optimal functional outcomes and opti-
mal VUA, various techniques have been devel-
oped over the years to reinforce the sphincter
mechanism. These include optimization of the
urethral length [6], anterior suspension to the
pubic bone [7], hemostasis verification [8], blad-
der neck preservation [9], special considerations in
obese patients [10], posterior floor reconstruction
(Rocco) [11], and puboprostatic ligament preser-
vation [12].Overview of the Traditional and the
New Types of Sutures. The standard of care to per-
form the VUA during RARP is the use of a con-
tinuous monofilament Van Velthoven suture.
However, its use can lead to loss of tension due to
suture loosening. Modifications or additional
techniques have been used in order to improve
continence outcomes, such as the posterior rhab-
dosphincter reconstruction, usage of Lapra-Ty
(Ethicon Endo-Surgery, Cincinnati, OH) clips to
secure tension [13], or asking the bedside assistant
to follow the suture-line with a laparoscopic
needle-driver. Although helpful, these techniques
are associated with some disadvantages such as
tissue tearing, suture breakage and juxta-
anastomosis foreign body application.

A new type of suture, called self-retaining suture
(SRS), was developed for tissue approximation in
plastic surgery and is now used for VUA. It is available

119

J.W. Davis (ed.), Robot-Assisted Radical Prostatectomy, DOI 10.1007/978-3-319-32641-2_13


mailto:come.tholomier@gmail.com

120

as a unidirectional barbed suture (V-Loc, Covidien,
Mansfield, MA) or bidirectional (Quill, Angiotech,
Vancouver, BC) to secure tension-free tissue
approximation [14, 15]. The FDA approved it for
soft-tissue closure in March 2009. The benefits of
the V-Loc or the Quill sutures are similar: they
allow for “stronger, more water-tight closures”;
“fewer gaps and consistent tension and hold around
closure”; “reduced tissue recoil during suturing”;

and the “elimination of knot tying” [16, 17].

The V-Loc Suture in RARP

The main advantage of the self-retaining suture
(SRS) V-Loc is the fact that both posterior
reconstruction and VUA can be performed with
the same inter-locked double arm suture, without
the help of an assistant and without the need for
knot tying. This significantly reduces operative
time even for expert surgeons [ 18], thus reducing
the global cost of the procedure. In a European
setting, Massoud et al. determined that the
cost reduction amounted to 199 euros [19].

The V-Loc suture achieves a tensile strength of
80 % after 7 days and it is fully absorbed by 180
days. The distance between the barbs is 0.025 inch
(i.e., 40 barbs per inch). These unidirectional barbs
prohibit suture slippage and distribute the tissue
forces at several points so that tearing and isch-
emic changes are avoided if precise bites are taken.

Several randomized control trials have dem-
onstrated that catheterization time, length of stay,
and the incidence of urine leakage were lower in
the V-Loc group [20, 21]. Moreover, return of
urinary continence and complication rates were
similar. This newer technique provides a safe,
efficient, and cost-effective posterior reconstruc-
tion and VUA alternative during RARP.

The Vesicourethral Anastomosis:
Surgical Technique
I. Hemostasis Control

Prior to engaging in the delicate VUA process,
venous bleeding control should be managed as

C.Tholomier et al.

significant oozing can hamper visualization of
key anatomic structures. In this effect, bleeding
can be controlled by an increase in intra-
abdominal pressure to 20 mmHg [8], usage of
spot coagulation, hemostatic suture placement or
clipping. In difficult cases where continued 0oz-
ing is encountered, use of Surgicele and fibrin-
based hemostats can be applied.

Il.Bladder Neck Assessment

Larger prostates, the presence of a median
lobe and a difficult bladder neck dissection
could lead to a size discrepancy between the
bladder neck and the urethral stump. To help
with reducing the diameter of the bladder
neck opening in these patients, an anterior
“tennis racket” running suture can be used.
Alternatively, lateral closure at the 3 and 9
o’clock positions can also be carried out with
an absorbable suture.

Another detail to facilitate VUA is the release
of the lateral bladder attachments to reduce any
tension and minimize tearing of the bladder
neck [22]. Care must always be made in such
cases to properly identify the ureteral orifices to
avoid possible injuries or obstruction.

Ill. Anterior Suspension to the Pubic
Bone

Another technique used is the anterior suspen-
sion of the bladder neck to the pubic bone
(Figs. 13.1 and 13.2). The surgeon places two
pubourethral suspension stitches after dorsal
vein complex (DVC) ligation, thus before start-
ing VUA. The stitch is also passed through the
DVC and the pubic bone to ensure additional
support [23]. It has been shown that this tech-
nique promotes rapid recovery of urinary con-
tinence after RARP [7]. Conflicting results
have been reported in the literature. They are
summarized in Table 13.1. To the best of our
knowledge, no studies have looked at the rela-
tion between VUA leakage and anterior
suspension.
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Fig. 13.1 Anterior retropubic suspension. (a) After
ligation of the dorsal venous complex (DVC), the same
suture is used to begin the anterior suspension. The needle
is first passed between the DVC and the urethra. (b) The
suture is passed at the posterior part of the pubic bone in
the periosteum, holding the needle with the left needle

IV. Urethral Length Preservation

Maximizing urethral length has been correlated
with better and earlier recovery of urinary
continence especially for laparoscopic radical
prostatectomy, where impressive results of 33 %
vs. 15% within 4 weeks (p<0.05) and a final
continence rate of 89 % vs. 76 % (p<0.05) with
no negative effects on positive surgical margin
rates have been demonstrated [27, 28]. There is
however a lack of studies concerning RARP.
The membranous urethral length is opti-
mized at the step of the final division of the
DVC and the urethra. Surgeon inspection of the
prostatic apex should be performed along with
careful assessment of initial transection.
Similarly, once the anterior wall of the urethra
is opened and the Foley catheter tip withdrawn,
careful cutting of the posterior wall should be
performed. Using this retro-apical approach
(starting the transection at the posterior wall

driver at an angle of 90°, passing from left to right. (¢) The
suture is passed again between the DVC and the urethra
from right to left and through the pubic bone. (d) View of
the completed anterior suspension. (Reprinted with
permission from John Wiley and Sons, license No.
3585701148571)

and at the apex of the urethra), combined with a
synchronous (anterior and posterior) urethral
transection, result in improved visualization,
thus facilitating membranous urethral length
preservation [29].

Furthermore, upon placement of the initial
stitches for the posterior rhabdosphincter
reconstruction, the traction of the distal peri-
urethral tissues helps pull out of the pelvic
musculature both the urethral stump and its
mucosa—again favoring an excellent water-
tight, mucosa-to-mucosa, tension-free closure.

V. Posterior Rhabdosphincter
Reconstruction

Rocco et al. developed in 2001 the posterior
rhabdosphincter reconstruction (PRR) technique
[11] and ultimately published the supportive data
demonstrating its clinical benefits. Among the
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Fig.13.2 Anterior retropubic suspension with real images

161 patients with clinically confined disease that
underwent PRR, who were compared to a histori-
cal control group of 50 men, the former technique
demonstrated excellent postoperative continence
rates—72 % at day 3 after catheter removal fol-
lowing open radical prostatectomy [30]. While
its impact on early continence is still debatable,
the secondary endpoint of reduced VUA leakage
is noteworthy [31].

The original posterior reconstruction of the
rhabdosphincter consists of two steps where a
12-cm double-armed 2/0 quill suture on a RBI
needle is used [32]. The first step is the apposi-
tion of the rhabdosphincter to the remaining
Denonvilliers’ fascia. The second step is the fixa-
tion of the Denonvilliers’ fascia median raphe
complex to the posterior bladder neck (Fig. 13.3).
This helps preserving the urethra in its anatomic
and functional position inside the pelvic floor.

A variety of modifications have been sug-
gested since the initial technique from Rocco
et al. was described. All of them aim at reinforc-
ing the posterior musculofascial supporting plate
even more. It has also been postulated that the
combination of anterior and posterior
reconstruction could lead to earlier continence
recovery [33].

Gautam et al. and Coelho et al. reported
various PRR techniques, showing their impact on
continence recovery (Table 13.2). Conflicting
results have been reported. To date, only one
study (Menon et al.) was randomized, while all
the others were control case studies. The former
did not show any statistically significant
difference, but includes less than 60 patients in
each group. Most of the other studies do not have
enough subjects, while the two biggest studies
(Tewari et al. and Coelho et al.) show significant
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Table 13.1 Contemporary RARP series with anterior suspension looking at postoperative continence rates

Series Subjects (n) | Controls (n)
Noguchi 55 30

et al.

(2004)—

CCS [24]

Hamada 30—AS+PR
et al.
(2014)—

CCS [25]

PR +UP alone

Stolzenburg | 90 90
etal.

(2011)—

RCT [26]

39— 33
AS+PR

Hurtes et al.
(2012)—
RCT [23]

30—AS+ | 30—MULP

Continence

Aw: 75% vs. 13%
12w: 89 % vs. 67 %

4w: 10% vs. 50 % vs. 70 %
12w: 23 % vs. 90 % vs. 97 %
24w: 53 % vs. 100 % vs. 100 %
(p<0.0001)

2d: 10% vs. 8 %
12w: 63 % vs. 63 %

15d: 5.9% vs. 3.6 %
Aw: 27% vs. 7.1 %

12w: 45% vs. 15 %
24w: 65 % vs. 58 %

Comments

Statistically
significant
difference showing
an advantage in
immediate recovery
of urinary
continence

Significant
difference when
maximizing urethral
length, more so than
anterior suspension

No significant
difference with
bladder neck
suspension. Better
results when a
nerve-sparing
surgery was
performed
Statistically
significant
difference at 1 and
3 months

AS anterior suspension, d day/days, MULP maximal urethral length preservation, PR posterior reconstruction, w week/

weeks

difference especially in the first 4 weeks, mean-
ing an earlier return to continence in the posterior
reconstruction groups.

Only a few studies have compared vesicoure-
thral anastomotic leaks with and without posterior
reconstruction; and even fewer have enough
patients to show statistical difference (Table 13.3).
However, both studies from Coelho et al. and
Menon et al. do show significant difference in
favor of the posterior reconstruction technique.

We have previously described our surgical
method to perform the PRR using the V-Loc180
suture [18, 40]. The first bite is taken from the 5
o’clock retrotrigonal area followed by the peri-
urethral rectourethralis muscle at the same 5
o’clock position. The suture is then pulled
through until the interlocked loops are stopped by
the tissue, just like a knot. A second bite is taken
from the midline retrotrigonal area behind the
bladder, followed by a 6 o’clock bite of the peri-
urethral tissue. A final 7 o’clock suture is per-

formed on the bladder-side retrotrigonal tissue
again while ensuring not to include any mucosa.

The left arm of the suture is then lifted cepha-
lad and anteriorly with the left needle driver,
while the open right needle driver stays on the
bladder tissue to avoid tissue tears. The bladder
can now be brought adjacent to the urethral stump
via short and repetitive pulls.

VI.VUA

Once the posterior reconstruction is complete,
the same left arm of the interlocked suture begins
the VUA starting with a 6 o’clock, out-side-in,
transmural bite of the bladder, followed by an
inside-out bite of the posterior urethra. If back-
walling of the mucosa is suspected, the assistant
may pass the tip of the urethral catheter for orien-
tation. The outside-in bites along the bladder and
the inside-out urethral bites are continued from 6
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Fig. 13.3 Posterior reconstruction of the rhabdomyo-
sphincter. (a) After removing the prostate specimen, the
stitch is first passed through the Denonvilliers’ fascia at the
posterior face of the bladder. (b) The suture is passed
through the musculofascial tissue beneath the urethra.

to 10 o’clock. The right needle driver is used to
avoid urethral tearing by straddling the suture.

If one were to complete the left side of the VUA
now, it will obscure the posterior anastomosis.
Therefore, we now use the right arm of the V-Loc
suture to complete a synchronous anastomosis
from an outside-in 5 o’clock bladder bite to a 5
o’clock inside-out urethral throw. It is important to
make sure to avoid the neurovascular bundles and
the rhabdosphincter muscle, which occurs most
often when taking aggressive bites.

Repetitious bites are performed for the entire
right side (5 to 12 o’clock) with final pass, each
time independently, assuring adequate tension
and thus getting rid of the need for the bedside
assistant to follow tension. Now that the right
anastomosis is completed, the arm is brought
through the anterior urethral side and cut with a
2-3 cm stump. The left side is then completed
from the 10 to 12 o’clock location again finishing
on the anterior urethra. If bladder neck-urethral
stump discrepancy does exist, surgeon may need

Then it is passed two more times through the Denonvilliers’
fascia and rhabdosphincter. (¢) View of the completed pos-
terior reconstruction, ready to begin vesicoureteral anasto-
mosis. (Reprinted with permission from John Wiley and
Sons, license No. 3585701148571)

to space bites on the bladder neck side in order to
parachute the anastomosis. Fig.13.4 shows the
tightening of the VLOC without the need to use
knots or clips.

Before cutting the left arm, we instill 300 mL
of normal saline in the bladder to verify water-
tight anastomosis (Fig. 13.5). If leakage was
seen, further cinching of the suture or placement
of additional V-Loc bites would be required.
Now that the anastomosis is completed, the left
arm of the V-Loc is used for retropubic suspen-
sion taking two passages into the posterior part
of pubic symphysis, and then cutting it with a
2-3 cm stump. The two cut-ends are left untied
allowing for a completely, knot-free reconstruc-
tion. In the event of a large bladder neck, where
the last 2 cm of the V-Loc suture is required
(which do not contain barbs), Lapra-Ty clips
would help secure tension. In the case of a leak,
bleeding, or lymph node dissection, a Jackson
Pratt type abdominal drain is left inside the pel-
vic cavity.
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Table 13.3 Contemporary RARP series with rhabdosphincter reconstruction looking at postoperative anastomotic

leakage

Series Subjects (n) | Controls (n) | Reconstruction technique, VUA leakage| Comments

Woo et al. 69 63 Posterior only, 1-layer | NA No clinical urinary

(2009)—CCS anastomotic leakage

(IIT) [36] postoperatively in either
group

Coelho et al. 437 330 Posterior 0.4 % vs. Statically significant

(2011)—CCS reconstruction only, 2.1% difference in favor of

(1) [31] 2-layer (p=0.036) the posterior
reconstruction group

Zorn et al. 33 33 Posterior NA No clinical urinary

(2011)—RCT reconstruction anastomotic leakage

(IIb) [21] postoperatively in either
group

Menon et al. 59 57 Total reconstruction, 3.4% vs. Statically significant

(2008)—RCT 1-layer 8.7 % difference in favor of

(D) [38] (p<0.05) the posterior

reconstruction.
However, clinical
management was the
same in each group
(only patient in each
cohort having to retain a
catheter for more than
the stipulated 1-week
period)

CCS case control study, d day/days, NA not available, RCT randomized control trail, w week/weeks

Anterior reconstruction: the suture used to ligate the dorsal vein complex is passed through the periosteum of the sym-
physis pubis and ligated to the latter with a sliding knot technique [39]

Total reconstruction: combination of anterior and posterior reconstruction

Post-operative Considerations
and Special Cases

I. Dealing with Post-operative
Bladder Pain

The use of a prophylactic rectal suppository
made of Belladonna (which contains the musca-
rinic receptor antagonists atropine and scopol-
amine) in conjunction to opium at the immediate
conclusion of the surgery has been shown to sig-
nificantly decrease postoperative pain, only for
the first two postoperative hours, and also
decrease 24-h morphine consumption [41].
Moreover, Lukasewycz et al. also demonstrated
that this prophylactic rectal suppository helps
reducing the irritative voiding symptoms, which
represents most of the pain the patient voices.

Il. Catheter Removal: Urinary
Retention and VUA Leakage

Although uncommon, acute urinary retention
after urethral catheter removal following RARP
is an important reported complication [42]. To
date, there is no general consensus on proper tim-
ing of catheter removal. Some high volume cen-
ters reported a retention rate of <1% when the
catheter was left for 5-7 days post RARP [31,
43]. On the other hand, early catheter removal
after open or laparoscopic RP has been shown to
increase the risk of urinary retention [44, 45].
Furthermore, in order to reduce the chance of uri-
nary retention and any subsequent patient dis-
comfort related to re-catheterization, some
authors prefer to do cystography 3—7 days post-
operatively [39, 42, 46]. In our experience, we
test the anastomosis, intra-operatively, with 300
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Fig.13.4 Tightening of the VLOC
suture without using any knots or
clips

VLOC Left
Arm

Fig.13.5 Verification of water-
tightness. 300 mL of saline instilled
in the bladder to check for watertight
anastomosis

mL of normal saline to verify water-tightness. If
leakage is detected, urethral catheter is left in
place for 7-10 days. However, if there is no evi-
dence of leakage, urethral catheter is removed
after 4 days.

VUA leakage is also a major cause of longer
recovery time following radical prostatectomy
(longer hospital stay, catheter duration, and days
with an urinary drain). Management includes
placing a catheter on mild traction, continuous
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antibiotics and taking the drain off suction with
caution [47].

In a recently published article, we presented
the results of 722 patients, who underwent RARP
for localized prostate cancer [48]. We reported O
bladder neck contractures, 3 vesicourethral anas-
tomosis leakage (0.4 %) and 4 urinary retention
needing Foley catheter replacement (0.6%),
demonstrating the excellent outcome of our vesi-
courethral anastomosis.
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Ill. Bladder Neck Contracture

Bladder neck contractures can occur when the
anastomosis narrows due to scarring and fibrosis.
The actual mechanism is however poorly under-
stood. The risk factors are likely to be excessive
luminal narrowing at the site of the reconstruc-
tion, local tissue ischemia, failed mucosal appo-
sition, and urinary leakage. A slow urinary stream
should raise clinical suspicion. This can progres-
sively result in acute urinary retention or over-
flow incontinence that may lead to kidney damage
if not discovered early.

Bladder neck contracture rates after open radi-
cal retropubic prostatectomy are 5-32 % [49, 50],
while they are only 0-3 % after laparoscopic rad-
ical retropubic prostatectomy [51, 52]. A study
including 650 patients showed a rate of 1.1 % for
robot-assisted radical prostatectomy. The diagno-
sis was made between 3 months and a year. Some
possible causes of such a low rate certainly reside
in the advantages of the da-Vinci console: better
visualization, improved instrument maneuver-
ability and decreased blood loss [5].

IV. Management of the Obese Patient

Obese patients also pose additional difficulties.
In order to maximize the vision of the operative
field, the Trendelenburg position can be increased,
which results in a downward shift of the abdomi-
nal contents. To prevent clashing of the robotic
arms and of the instruments, port placements
should be optimized. Other important steps in
order to improve the VUA in these cases would
be to use the air seal trocar technology and/or
bariatric trocars, to alter the trocar placement
(more laterally), to use barbed sutures and to per-
form a modified posterior reconstruction [10].
All this is done in order to increase intra-pelvic
working space and thus improve visualization.

Conclusion
The vesicourethral anastomosis is an important

aspect of RARP, complicated to perform well
since it is done towards the end of the operation,

C.Tholomier et al.

and which can lead to several important compli-
cations, namely bladder neck contracture and
VUA leakage. The introduction of robotic sur-
gery led to better outcomes specifically for the
VUA due to the improved reconstructive capa-
bilities. The Van Velthoven stitch is currently
considered the standard of care for this proce-
dure. However, the use of self-retaining barbed
sutures, specifically V-Loc, looks promising as it
helps to perform quicker and more reliable tissue
tension for VUA, but also to improve patients'
recovery.

Several techniques are now commonly used in
order to maximize the anastomosis quality: ten-
sion-free, water-tightness, well-vascularized
mucosa, and sparing of the neurovascular bun-
dles. While incorporation of the posterior rhab-
dosphincter reconstruction technique may help
promote earlier continence, the data favors its use
to reduce VUA leakage.
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Tobias A. Metzger, Pascal Zehnder,
and George N. Thalmann

Introduction

Radical prostatectomy (RP) is the gold standard
for the surgical treatment of clinically localized
prostate cancer [1, 2]. Since Hugh Hampton
Young’s first description of the intervention via
the perineum in 1905 [3], RP has seen substantial
changes, integrating increase in anatomical
knowledge and improvements in surgical tech-
niques to evolve into a safe, nerve-sparing proce-
dure [4]. In addition, the popularization of
retropubic RP by Walsh et al. in the 1980s gave a
valuable opportunity for pelvic lymph node dis-
section (PLND) [5]. Yet, despite a significant
amount of research dedicated to the subject, gen-
eral consensus on the need for and the extent of
PLND in conjunction with RP has not been
reached. In fact, due to the stage migration of
prostate cancer and probably to the introduction
of minimally invasive techniques, a continuous
decline in PLND rates has been observed [6].
The complexity of the debate is underscored by
the fact that prostate cancer is a heterogeneous
disease that encompasses a broad spectrum of
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biological behavior, from indolent to lethal.
Thus, controversy surrounds not only PLND but
also prostate cancer screening [7] and the neces-
sity for radical therapy [8]. In this chapter, we
will present open benchmarks for PLND in pros-
tate cancer and explain why, in our opinion, an
extended template is warranted when the indica-
tion for PLND is given.

PLND as a Staging Procedure

Precise tumor staging identifies the extent and
location of the malignancy, helps define malig-
nant potential, and forms the basis for optimal
therapeutic management. In continued efforts to
assist clinicians with evidence-based and indi-
vidualized decision-making, various tools pre-
dicting the probability of lymph node metastases
according to serum prostate-specific antigen
(PSA) levels, clinical stage, and preoperative
biopsies have been developed [9-13]. Based on
these prediction models, one may define patients
in whom PLND should be performed, respec-
tively in whom PLND may be omitted. The most
recent nomogram was developed by Briganti
et al. It constitutes the first algorithm based on a
cohort of patients who underwent a more
extended PLND, including only patients who had
ten or more nodes removed. Unfortunately, its
reliability is impacted by the fact that the major-
ity of patients evaluated qualified as low risk,
with approximately two-thirds having biopsy
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Gleason score 6 or less, while percentage of
lymph node invasion was 8.3-11% [11-13].
Therefore, prediction models do have inherent
problems. They depend on the developmental
cohort and thus reflect the experience of one or a
few institutions. Given the variability in patient
selection, staging procedure, surgeon experience,
extent of PLND, and histopathologic tumor char-
acteristics, these prediction models may lack
generalizability. Nomograms can only attempt to
predict the probability of finding positive nodes
in an individual patient based on collected infor-
mation about other patients. Furthermore, predic-
tion models estimate the likelihood of nodal
metastases but are unable to provide equally vital
information about the number or location of these
positive nodes. They also rely on Gleason score,
which shows discrepancy between preoperative
biopsy and pathologic specimen in more than
30 % of all cases [14, 15].

Radiological staging evaluation of prostate
cancer includes computed tomography (CT) and
magnetic resonance imaging (MRI). Despite
steady advances, these imaging modalities still
lack diagnostic accuracy in the staging of pelvic
lymph nodes, with reported sensitivity for the
detection of lymph node metastasis in the range
of about 40 % for both tests [16]. In recent years,
new concepts that include sentinel lymph node
identification [17-22], diffusion-weighted MRI
[23], and conventional or diffusion-weighted MR
lymphangiography [24-26] have shown potential
to detect diseased nodes. The role of sentinel
lymph node techniques in defining lymphatic
drainage of the prostate will be discussed below.
As a staging procedure, the technique has a few
setbacks. The prostate has many primary lym-
phatic landing sites in the pelvis [17, 18, 20-22].
Yet, only lymph nodes in proximity to the colli-
mator are detected, and, consequently, those
found outside the area explored may be missed.
Furthermore, the technique is time-consuming,
expensive, and dependent on the skills of the
nuclear medicine specialist [19]. Finally, approx-
imately 30 % of metastatic nodes are not sentinel
nodes because tumor cells may obstruct lymphat-
ics and compromise uptake of the nanocolloid
[27]. Thus, for the time being, histopathologic
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examination of a meticulously performed PLND
remains the most accurate and cost-effective
staging procedure. The number of positive nodes,
metastatic volume, and the presence of nodal
extracapsular extension can be obtained [28],
detailed information that is helpful for patient
counseling about the risk of progression and
stratifying men who may benefit from adjuvant
therapy.

PLND Templates

Over the years, several PLND templates have been
described. The minimal variant consists of removal
of nodes in the obturator fossa or dorsal and along
the external iliac vein only (Fig. 14.1). The limited
variant (also termed standard) includes lymph
nodes in the obturator fossa and dorsal and along
the external iliac vein. Extended PLND, which
additionally removes lymph nodes along the inter-
nal iliac vessels both medially and laterally and, in
some cases, along the common iliac vessels, is the
only variant that considers findings from anatomi-
cal and lymphoscintigraphic studies.

Anatomical Studies

Nearly 90 years ago, Cunéo and Marcille wrote
that lymphatics from the prostate drain to lymph
nodes located along the external iliac vein, in the
obturator fossa, and along the internal iliac artery.
Interestingly, they described that the medial chain
of the common iliac lymph nodes (“groupe du
promontoire”) also receives direct afferents from
the prostate [29]. Later on, Gil-Vernet described
that lymphatics of the prostate gland drain into
the periprostatic subcapsular network, from
which three main ductal systems originate. These
ducts run to the external iliac chain, the internal
iliac chain, and to the presacral chain [30].
Weingirtner et al. underlined in an autopsy study
that the number of nodes in the pelvis shows
great interindividual variability, ranging from 8
to 56. The authors declared that 20 removed
lymph nodes in the pelvis can be considered a
representative dissection [31].
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1. External iliac vessels
2. Obturator fossa

3. Internal iliac vessels
4. Common iliac vessels

Fig. 14.1 PLND templates in prostate cancer. The mini-
mal template includes lymph nodes in the obturator fossa or
dorsal and along the external iliac vein. The limited (“‘stan-
dard”) template includes lymph nodes in the obturator fossa

Lymphoscintigraphic Studies

Lymphoscintigraphy is based on the sentinel
lymph node concept and aims to depict the
first lymphatic landing site of the primary tumor.
Recent mapping studies based on this technique
have extended the knowledge acquired by ana-
tomical studies with regard to lymphatic drainage
of the prostate. Wawroschek et al. were the first
to combine preoperative planar films with intra-
operative gamma probe identification of sentinel
lymph nodes after intraprostatic injection of
“mTechnetium in patients undergoing RP [17,
18]. A median of seven sentinel lymph nodes
were detected per patient. Most men had sentinel
nodes along the internal iliac artery alone (24 %)
or in combination with other locations (32 %),
which included the areas along the external iliac
vein, the obturator fossa, and the presacral region.
In 1055 men, 207 lymph node metastases were
found, 205 of which were sentinel nodes. A lim-
ited PLND would have detected only 37% of
these metastases [18].

On the basis of this pioneering work, we used
fusion imaging of three-dimensional single-
photon emission computed tomography (SPECT)
with CT/MRI after intraprostatic injection of
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and dorsal and along the external iliac vein. The extended
template includes the internal iliac region additionally, and,
in some institutions such as ours, lymph nodes along the
common iliac vessels up to the ureter crossing

PmTechnetium [20]. SPECT/CT/MRI improves
spatial resolution and orientation and allows for a
more precise localization of *™Technetium-
containing lymph nodes. This technique identi-
fied 317 sentinel lymph nodes in 34 patients with
a median of ten per patient [3—19]. Locations of
these primary landing sites of lymphatic drainage
were external iliac/obturator fossa in 38 %, inter-
nal iliac in 25%, presacral/pararectal in 8%,
common iliac in 16 %, paraaortic/caval in 12 %,
and inguinal in 1% (Fig. 14.2). Thus, the study
revealed a more complex lymphatic drainage
than was previously appreciated. Only little more
than one-third of all sentinel lymph nodes would
have been included within a limited template. In
addition, only 63 % of the lymphatic landing sites
were located inside the boundaries of an extended
PLND limited to the iliac vessels distal to the
bifurcation of the common iliac artery. By
extending the dissection along common iliac ves-
sels at least up to the ureter crossing, approxi-
mately 75% of all nodes potentially harboring
metastases would have been removed. Based on
these findings, we argue that the extended PLND
template should extend to the crossing of the ure-
ter cranially (Fig. 14.1). In addition, the study
emphasized that along the internal iliac artery
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Fig. 14.2 Primary landing sites of the prostate [20].
Lymph nodes depict three-dimensional reconstruction of
SPECT/CT/MRI data sets confirmed by intraoperative
detection with a gamma probe. Green coded lymph nodes
were visualized on direct view. White coded lymph nodes
were located behind the represented vascular structures

and vein, sentinel lymph nodes are found both
laterally and medially (presacral/pararectal
region) to the vessels (Fig. 14.2).

Our results were reproduced in recent studies,
using similar technique [21, 22]. Joniau et al., for
instance, scintigraphically detected 470 sentinel
lymph nodes in 74 patients, for a median number
of six sentinel nodes per patient. A limited tem-
plate would have removed lymph node metasta-
ses in only ten of 34 (29 %) patients. With an
extended PLND including the external and inter-
nal iliac plus obturator regions, metastatic sites
would have been resected in 26 of 34 patients
(76 %). However, when including the common
iliac region and the presacral chain, this number
increased to 33 of 34 patients (97 %). The most
common site for lymph node metastasis was the
internal iliac region, alone or in combination with
other sites (59 %) [22].

In summary, results from lymphoscinti-
graphic studies indicate that lymphatic drainage
of the prostate shows large variability, with pri-
mary landing sites that include external iliac,
obturator, internal iliac, common iliac, and pre-
sacral regions. Thus, lymph node metastases do

not follow a predefined pathway of metastatic
spread. It becomes evident that limited PLND
misses a substantial number of primary landing
sites of the prostate. Accordingly, recommended
limits of extended PLND at our institution are
(Fig. 14.1): the mid common region where the
ureter crosses the iliac vessels cranially, the cir-
cumflex iliac vein and femoral canal distally, the
upper limit of the external iliac vein laterally, the
bladder medially, and the floor of the obturator
fossa and the internal iliac vessels dorsally.
Importantly, skeletonization of the tissue medial
and lateral to the internal iliac vessels (presacral/
pararectal region) should be done. It has to be
noted that, even with the extended variant,
approximately 25% of the primary lymphatic
landing sites lie outside the template and can be
found up to the origin of the inferior mesenteric
artery, as shown in our (20; Fig. 14.2) and Joniau
et al. studies [22]. Nevertheless, when defining
the extent of PLND, there must be a balance
between potential benefits of removing all pri-
mary landing sites and risks of increased mor-
bidity, compromised functional outcomes,
longer surgery, and associated costs.

Outcomes After Extended PLND
Total Lymph Node Counts

With extended PLND, the median number of
lymph nodes removed at RP is 21 (range 6-50) at
our institution [32, 33]. This number is consistent
with the above mentioned anatomical study from
Weingirtner et al., who suggested that at least 20
lymph nodes removed enables adequate loco-
regional staging [31]. Heidenreich et al., compar-
ing a historical cohort that underwent limited
PLND with a more recent cohort that underwent
extended PLND comprising the external iliac,
internal iliac, obturator and common iliac as well
as the presacral nodes, reported median number
of removed lymph nodes of 11 [6—19] and 28
[21-46], respectively (p<0.01) [34]. In a study of
patients who received laparoscopic RP, the mean
number of lymph nodes removed was six for lim-
ited PLND and 18 for extended PLND (p=0.002)
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[15]. Other recent analyses are in agreement with
these numbers [11, 13]. Taken together, these
studies demonstrate that extended PLND removes
a median of 18-28 lymph nodes, whereas in lim-
ited PLND, only 6—11 lymph nodes are resected.
Yet, although the number of total nodes removed
gives an insight into the extent of PLND per-
formed, the minimum number of lymph nodes
for optimal staging remains unknown because of
interindividual variability in lymph node counts
[31]. Therefore, it is primarily the surgeon’s dedi-
cation to clear a certain template (extended
PLND) that is important.

Positive Lymph Node Counts
and Location of Node Disease

Analyzing cohorts of patients operated on by dif-
ferent surgeons, investigators from both the
United States and Europe demonstrated that
removal of a greater number of lymph nodes at
RP and PLND is associated with a linear increase
in the probability of detecting lymph node inva-
sion [35, 36]. These results corroborated those
from the Surveillance Epidemiology and End
Results (SEER) database [37]. Altogether, these
data indirectly implied that, in general, an
extended PLND template detects a higher per-
centage of lymph node invasion than a limited
template. Indeed, while the proportion of patients
with positive lymph nodes ranges from 7 to 12 %
with limited PLND, it increases up to 23-26 %
with extended PLND [32-34, 38]. Heidenreich
et al. found twice as many positive nodes using
the extended vs. the limited template (26 % vs.
12%; p<0.03) [34]. Importantly, 42% of all
lymph node metastases were found outside the
regions of limited PLND. Confirming these find-
ings, by extending the boundary of PLND to
include the internal iliac region, Wawroschek
et al. detected an additional 35 % of patients with
lymph node metastases [39]. In multivariable
analysis, Touijer et al. reported a more than eight-
fold higher risk of positive nodes for extended vs.
limited PLND [40]. In our own series, 58 % of all
positive nodes were found along the internal iliac
vessels. Furthermore, 20 % of patients had this as
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their sole site of node disease [32], which is con-
sistent with Heidenreich et al. analysis [34], and,
more recently, Joniau et al. mapping study [22].
Collectively, these studies indicate that PLND
based on a limited template misses 40—-60 % of all
metastatic lymph nodes, under staging patients
and leaving them with tumor disease.

Many have argued that the value of an
extended template has yet to be proven in a pro-
spective, randomized fashion. Clark et al.
attempted to fill this void and conducted a study
comparing limited and extended PLND in 123
patients. Percentages of lymph node invasion
were not significantly different between the two
groups; however, patients undergoing extended
PLND had higher rates of complications.
Although addressing an important issue, the
study was underpowered to allow for a conclu-
sion of noninferiority. In addition, it included
patients the majority of whom were at low risk
for lymph node metastases, even in those treated
with extended PLND. The trial was further lim-
ited by the fact that in patients in the extended
PLND group, dissection was performed on one
side only independently of tumor location.
Finally, the number of lymph nodes removed and
pathological assessment were not described [41].

Opverall, current evidence from our institution
and others support the resection of lymph nodes
located along the internal iliac vessels whenever
PLND is indicated, as up to two-thirds of all posi-
tive lymph nodes are found in this area, and in
one-fifth of all node-positive cases it is the sole
site of disease.

Oncologic Outcomes

PLND May Offer a Chance for Cure

in Patients with Minimal Lymph Node
Disease

Despite the fact that RP and PLND provide excel-
lent cancer control, at least 30 % of all patients
will experience biochemical recurrence [42, 43],
and a significant proportion of these men will
ultimately die from disease progression [43—45].
In particular, evidence of lymph node invasion at
RP has been associated with poor prognosis [46].
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Nevertheless, there is accumulating evidence
that a subset of node-positive patients have excel-
lent outcomes, even without immediate hormonal
therapy. In our cohort of 122 lymph node-positive
patients with median follow-up of 5.6 years,
cancer-specific survival probability was 85 % at 5
years and 60 % at 10 years. For patients with one,
two, and three or more positive nodes, cancer-
specific survival at 10 years was 72.1, 79.1, and
33.4%, respectively. In multivariable analysis,
the number of positive lymph nodes was identi-
fied as the most significant predictor of cancer-
related death [47]. A recent update with a median
follow-up of 15.6 years confirmed that a subset of
patients with minimal node disease remain dis-
ease free [48]. These results would not seem pos-
sible if metastatic lymph nodes had been left in.
Our results are in line with those from other insti-
tutions [49-51]. For instance, Touijer et al., eval-
uating 369 patients with lymph node invasion at
RP who did not receive adjuvant therapy, docu-
mented that a considerable subset of these men
(28 %) remain disease free at 10 years. The pres-
ence of three or more positive nodes conferred a
significantly higher risk of biochemical recur-
rence [51]. Lymph node density, which is the
ratio of number of positive nodes to total number
of nodes removed, has also been used to demon-
strate differences in survival outcomes among
patients with lymph node metastases.
Daneshmand et al. reported that patients with a
density of 20 % or greater were at higher risk of
clinical recurrence than those with a density of
less than 20 % [49]. These data essentially agreed
with those from Palapattu et al. who chose a 15 %
cut-off point in the Johns Hopkins series [52].

Taken together, a subset of patients with
node-positive disease have a good chance of
asymptomatic long-term survival in the presence
of minimal lymph node disease (two or less posi-
tive nodes, low metastatic volume). To what
extent this prognosis is the result of a positive
impact of PLND is still to be determined. PLND
may also be beneficial in the context of adjuvant
hormonal therapy. In the Mayo Clinic series, in
which more than 90 % of node-positive patients
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received adjuvant hormonal therapy, 10-year
event-free survival for patients with lymph node
metastases was 80% for systemic progression
and 86 % for cancer death. Patients with one
positive lymph node were at threefold higher
risk for systemic progression and fourfold higher
risk for prostate cancer-related death than node-
negative patients. However, patients with two or
more positive lymph nodes were twice more
likely to experience systemic progression and
prostate cancer-related death than those with one
positive node [53].

Extended PLND May Offer Survival
Benefit in Pathologically Node-

Negative Patients

Some data suggest that the extent of PLND is
associated with improved survival in pNO
patients. Bader et al. found increasing rates of
PSA progression after removal of more than 14,
10-14, 5-9, and 0-4 lymph nodes in patients with
pT1 and pT2 NO prostate cancer [54]. Masterson
et al. reported a significant correlation between
number of nodes removed and freedom from bio-
chemical recurrence for node-negative patients
(hazard ratio 0.91; p=0.01) [35]. Performing a
case-control study of node-negative patients,
Heidenreich et al. found biochemical recurrence
rates of 23 and 8 % in patients who underwent
limited and extended PLND, respectively [55].
Joslyn and Konety analyzed the SEER database
and reported that, among node-negative patients,
a more extensive PLND (i.e., ten or more lymph
nodes) confers a 15% lower risk of cancer-
specific death at 10 years compared to patients
who did not undergo PLND [37].

These results lead to the assumption that
extended PLND removes microscopic metastases
that are not detected by routine pathologic pro-
cessing, thereby providing survival benefit in a
subset of patients. This hypothesis is supported
by studies evaluating markers of micrometastasis
by real-time RT-PCR and immunohistochemistry
in pathologically node-negative patients. These
assays detected occult metastasis in up to 30 % of
all patients [56, 57]. Collectively, the available
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evidence suggests that not only the detection of
positive nodes but also the removal of as many
nodes as possible should be the main objective
for PLND to improve outcome.

PLND in Low-Risk Prostate Cancer

Many surgeons consider PLND unnecessary in
men with low-risk prostate cancer (serum PSA
less than 10 ng/ml, pathologic Gleason score
6), which generally harbors lesser risk of nodal
involvement [11]. Nevertheless, in our series,
11% of patients with serum PSA less than
10 ng/ml had lymph nodes metastases. A 25 %
incidence of lymph node metastases was seen
in patients with pathologic Gleason score 7 or
greater, while the risk of node disease was 3 %
in patients with Gleason score 6 or less [58].
Weckermann et al. reported a slightly higher
(7.4 %) percentage of lymph node invasion
among patients with PSA 10 ng/ml or less and
biopsy Gleason score 6 or less who underwent
radio-guided resection of sentinel lymph nodes.
Interestingly, 54 % of positive nodes were
detected outside the limited PLND template
[59]. Heidenreich et al. found a 6 % incidence
of lymph node invasion in a similar population
[60]. In North American series of patients with
low-risk prostate cancer, the percentage of
lymph node invasion was as low as 0.5 % [61,
62]. However, these studies are biased by the
inclusion of patients treated with limited PLND,
which may miss some positive nodes. Since the
anatomical distribution of lymph node metasta-
ses is not different between patients with low-,
intermediate-, and high-risk prostate cancer
[32, 58, 59], the use of a limited template when
performing PLND in the low-risk group is
unjustified.

Altogether, the risk of lymph node invasion in
low-risk patients ranges from 2 to 8 %. While
many authors have come to the conclusion that
PLND should not be performed in this group of
patients, it should be pointed out that this popula-
tion is probably at very low risk of dying from
prostate cancer, even if left untreated, and the
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indication for RP should be questioned rather
than that for PLND [8]. Finally, as mentioned
previously, pathologic Gleason score is underes-
timated in the preoperative biopsies in approxi-
mately 30 % of all cases, especially in low-grade
disease [14, 15], making the decision to perform
PLND or not in this group difficult.

Complications of PLND

The most common complication associated with
PLND is lymphocele formation. Lymphoceles
can cause pain, fever, lymphedema, ileus, venous
thrombosis, pulmonary embolism, and voiding
dysfunction through extrinsic compression of the
bladder. Injuries to the obturator nerve, ureter,
and blood vessels may also occur during
PLND. Reported complication rates after
extended PLND range from 2 to 20 % [15, 32, 34,
58, 63]. Briganti reported that overall complica-
tion rates were higher in patients treated with
extended PLND in comparison with limited
PLND (19.8% vs. 8.2%; p<0.001) [63]. When
specific complications were assessed, only the
rate of lymphocele was significantly higher in
patients treated with extended PLND (10.3 % vs.
4.6 %; p=0.01). Conversely, Heidenreich et al.
showed no significant difference in numbers of
intra- and perioperative complications and lym-
phocele formation between patients who under-
went extended and limited PLND (8.7 % vs. 9 %).
In our institution, secondary drainage of a lym-
phocele occurs in 2-3 % of all cases [32, 33, 47].
Finally, extended PLND has not been shown to
influence functional outcomes after nerve-sparing
RP [64, 65].

Morbidity of PLND can be minimized by the
following measures: (1) with ligation, instead of
clipping of lymphatics from the lower extremi-
ties, (2) saving all lymphatics lateral to the exter-
nal iliac artery, (3) placement of two drains, one
on each side of the pelvis, which are removed
gradually every two days from the third postop-
erative day until the total amount drained is less
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than 50 ml/24 h, (4) injection of low molecular
heparin into the upper arm instead of the thigh to
avoid a local heparin effect. If a lymphocele
occurs despite these precautions, ultrasound-
guided placement of a cystostomy or nephrostomy
tube into the lymphocele with continuous drain-
age will solve the problem. More invasive proce-
dures are not necessary.

Final Words

Based on the findings reviewed above, when the
indication for RP is given, whether open, lapa-
roscopic, or robot-assisted, an extended PLND
should be performed. Extended PLND increases
the yield of both total lymph nodes and lymph
node metastases independent of risk classifica-
tion of prostate cancer. Importantly, two-thirds
of all lymph node metastases are found laterally
and medially to the internal iliac vessels [22,
32]. This finding is consistent with the descrip-
tion of primary landing sites of the prostate [18,
20]. Incorporating the available evidence to
date, guidelines from the European Association
of Urology and the National Comprehensive
Cancer Network currently recommend extended
PLND whenever indicated [1, 66]. In our opin-
ion, the boundaries for an extended PLND
should include: the mid-common region where
the ureter crosses the common iliac vessels cra-
nially, the circumflex iliac vein and femoral
canal distally, the upper limit of the external
iliac vein laterally, the bladder medially, and the
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floor of the obturator fossa and the internal iliac
vessels dorsally. With adequate training and
increasing experience, operative time is only
marginally increased compared to limited
PLND. Complications can be minimized by
meticulous surgical technique, including liga-
tion of the lymphatics coming from the legs and
placement of bilateral wound drains.

Editor’'s Comments—Nguyen et al.

As detailed in the chapter to follow, the robotic
technique to extended template lymph node dis-
section is part surgeon understanding of what
nodes to obtain and part surgical skills. After
years of developing the extended template tech-
nique with the robot from 2007 to 2012, I had
sufficient data to show that the nodes and nodal
yields increased [67]; however there was no way
to know for sure that my technique was the same
as developed by Studer and colleagues in Berne.
Ultimately I had to travel there in person and
observe cases and give some talks. What I learned
was that the anatomy has to be moved around to
find the nodes, and that the lymphoscintigraphy
really identifies a wide, variable template of
nodes. Attached are images from the visit show-
ing how tedious learning process is—Figs. 14.3,
14.4,14.5, 14.6, 14.7, and 14.8. For the rest of us,
the knowledge gained can translate into an effi-
cient extended template. In my hands I can do
this in 30—45 min although early on this took
around 90 min.
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Fig.14.3 Through an
open approach the
lymphoscintigraphy is
performed. The Geiger
counter is quite large
and not feasible for
laparoscopic access

Fig. 14.4 The template is exposed with their open
approach and extraperitoneal Fig. 14.5 The template is dissected along the left exter-
nal iliac artery

Fig.14.6 A laptop
software package shows
the imaging progress —
nodes with signaling are
still present
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Fig.14.7 The lymph nodes removed are re-examined on
the back table for signaling
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Introduction

Prior to robotic platforms, the laparoscopic
approach to pelvic lymph node dissection
(L-PLND) was one of the first minimally inva-
sive options in urology in the 1990s [1-3]. The
rationale was to sample the obturator node
spaces to determine if pN1 disease could be
determined to help decide on hormonal therapy
versus local therapy. The median nodal yield of
6.5 in the Shackley series [1] was similar to
open results when such a standard template was
the goal. Of interest, this early series heavily
relied on experienced laparoscopic general sur-
geons in the UK, as experience among urologic
surgeons was only developing. Herrell et al.
compared the emerging L-PLND and compared
it to open and mini-laparotomy. The yields
were equivalent at 8-9 range [4]. Many years
later, it is eye opening that these procedures
took a median 2.8 h of procedure time. The
tools were minimal including monopolar cau-
tery and early model clip appliers. Absent were
Ligasure’s and intracorporeal sewing tech-
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niques to handle vascular issues. Early robotic
systems such as the Zeus from Computer
Motion made the operation slightly easier, but
the understanding of anatomic goals was the
same—sample the obturator space. In Fig. 15.1,
you can see a screenshot from an old video
made with Zeus and Socrates systems in which
telementoring during robotic-PLND was dem-
onstrated. As the figure shows, the basic goal
was to incise the peritoneum, identify the exter-
nal iliac vein and obturator nerve, and avoid
injury to the nerve and vessels.

The Template Changes to Extended

As described earlier in the chapter from Nguyen
et al. experience with extended templates
changed our understanding of the landing zones
of lymph nodes from the prostate. As illustrated
in Fig. 15.2a, b, the standard template only cap-
tured the small area under the external iliac
vein and over the obturator nerve, leaving sig-
nificant tissue behind. Figure 15.1 from the
Nguyen chapter can be compared side by side
with Fig. 15.2a in this chapter. As they
concluded:

In our opinion, the boundaries for an extended
PLND should include: the mid-common region
where the ureter crosses the iliac vessels cranially,
the circumflex iliac vein and femoral canal distally,
the upper limit of the external iliac vein laterally,
the bladder medially and the floor of the obturator
fossa and the internal iliac vessels dorsally.
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For robotic surgeons, the question becomes
how to expose similar anatomy, and to deliver the
nodes safely and efficiently. The exposure starts
very differently in that the approach is mostly
transperitoneal, and therefore the bladder and
extraperitoneal spaces have to be exposed.
Figure 15.3a—d shows the typical initial exposure
shots transperitoneally. For E-PLND, the urachus
and space of Retzius can be divided and exposed.
The sigmoid colon is best mobilized out of the
way to expose the higher aspects of the template.

Fig. 15.1 Early robotic PLND with the Zeus system
(Computer Motion) showing a basic attempt to clear obtu-
rator space nodes. Photo courtesy Mike Fabrizio and
Ingolf Tuerk

However, the bowel and bladder can still be in the
way of finding the hypogastric artery and lower
aspects of the template.

There are two methods we have utilized for
exposure. Early, we utilized Vicryl sutures as
“marionette” strings to pull the bladder laterally
and expose the template [5] (Fig. 15.4).

An alternate method is to use the third arm for
exposure. The lateral aspect of the urachus/
median umbilical ligament is grasped and pushed
contralaterally and upwards. The dissecting
instruments work underneath this arm. This
refers to a left-sided two-arm setup with right-
side assistant. For the right side, the third arm
pulls contralateral to the left. As dissection pro-
gresses, generally this arm can be tightened to
improve exposure. Specific to the right side, on
some occasions, the bowel is in the way and
sometimes not. If it is in the way, then go back to
the suture retraction trick—tie a Vicryl to the
right urachus/median umbilical ligament and pull
it out of the third arm port and clamp on tension.
Then the third arm can directly retract bowel
downwards and expose the hypogastric spaces.

Once the spaces are figured out, then the sur-
geon can think of three different areas of dissec-
tion: (1) templates included in the easy/standard
obturator space, (2) the extended template that
will come out en bloc, and (3) the hard-to-get
spaces that need separate attention. Figure 15.5
shows a completed dissection including such

Fig. 15.2 (a) Above: Completed open extended pelvic
lymph node dissection (left side), courtesy of Urs Studer.
(b) Below: Completed open extended pelvic lymph node

dissection by Paul Lange after case observations with
Professor Studer, courtesy of Paul Lange
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Fig. 15.3 (a—-d) The initial setup requires entering the
space of retzius (a), and moving the sigmoid colon out of
the way with lateral dissection (b). Gravity then allows the
sigmoid to fall cephalad (c). Alternatively, you can simply

dissect down the medial umbilical ligament and go
straight into the pelvic node space leaving the urachus up
(d: blue line is the dissection plane)

Fig. 15.4 (a—c) (a) The marionette Vicryl string is sewn
around the left side of the urachus and exteriorized
through the assistant port and pulled on tension. (b) The

areas designated in the cartoon inlays. From the
numbering scheme listed, we would argue that
region 2 is the standard obturator template.

peritoneum and sigmoid colon are mobilized, and (c¢) the
suction pulls the ureter medial as dissection carries from
the hypogastric distally to the obliterated branch

Region 1 is external iliac medial to the artery—
this is fairly easy to get to. Region 3 represents
the lymph nodes in the triangular space behind
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Fig.15.5 (a, b) The third arm grasper can push the blad-
der contralaterally and anterior in the direction of the blue
arrow (a). The camera and first and second arms can work
under the third arm (b). With the sigmoid out of the way,
vas divided, and ureter retracted ventrally by the suction,
the dissection can proceed to identify the external iliac

the junction of the external lilac artery and vein.
This triangle can be separated and the nodes
mobilized—they will connect with region 2
behind the vein. The red line would indicate the
proximal extent of a typical standard template
while region 3 would indicate the proximal extent
for an extended template. Region 4 represents the
sub-obturator spaces. These can be split and
rolled along with region 2. However, the region is
distinct in that there are many different vessels in
the area that will need attention with clips or
bipolar current. The distal extent connects with a
fatty layer overlying the endopelvic fascia. This
represents a difficult aspect of communicating
technique with medical illustration versus still or
video images from actual cases. If you refer back
to the illustration from Nguyen in the previous
chapter, there is the vague ending point at the far
left side of the diagram where the zones fan out in
the distal pelvis. How do you know when you are
done? Comparing our operative photo from a left
dissection to the right-sided illustration, we
would suggest that region 1 on the illustration
corresponds to our region 1-3. Region 2 is sub-
obturator and refers to our region 4. Region 3 is
hypogastric and refers to our region 5. The point
of our splitting up region 5 is that these nodes are
in and around several branches of the hypogastric
artery and often have to be plucked out in smaller
packets to make it clear on the level of Fig. 15.2a
image from Professor Studer (Fig. 15.6).

artery/hypogastric artery division, the obliterated artery,
and the external iliac vein. Note that the tension provided
by the third arm pulls the obliterated artery sideways and
outwards such that the medial hypogastric space can be
oriented and dissected

More Attention to the Hard-to-
Reach Areas

As we described in the chapter on ‘“making
spaces,” there are certain parts of an EPLND that
need specific dissection steps that are different
from standard templates. In order to find the tri-
angular space, the dissection must split the exter-
nal iliac artery and vein near the take-off of the
hypogastric artery. This is distinct from a radical
dissection template where the dissection goes full
lateral to the artery. In this case, you can just dis-
sect lateral to the external iliac artery and then
move down the space of the psoas muscle and
find the obturator nerve again. For prostate, the
goal is to preserve lateral external iliac artery
lymphatics—they are of low yield and will help
reduce lymphedema complications. As Fig. 15.7
shows, the triangle is opened and the proximal
lymphatics clipped, taking care to identify and
protect the obturator nerve. This packet of lym-
phatics will then connect with the obturator space
and can be flipped back into the obturator space
and the combined bloc extracted.

The sub-obturator and hypogastrics spaces
will inevitably hide additional low areas of nodes
that often are anchored by surrounding vascular
branches. As Fig. 15.8 shows, additional nodes
can be plucked from these spaces under the obtu-
rator nerve.
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Fig.15.6 (a—¢) A
completed left-side
template is shown (a)
with the similar diagram
from Nguyen’s chapter
(b). For the same
operative image (c), we
have drawn specific
zones of dissection and
descriptions: (1) a
typical external iliac
artery/vein dissection
(leaving lateral artery
alone), (2) a typical
obturator space with the
red line showing a
typical stopping point
proximal, (3) additional
nodes behind the
triangular space, (4)
sub-obturator space that
can go en bloc with the
obturator in a split and
roll method, and (5) the
remaining hypogastric
artery planes that need
additional “pluck”
dissection to clear

1. External iliac vessels
2. Obturator fossa

3. Internal iliac vessels
4. Common iliac vessels
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Extending the Extended Template

The lymphoscintigraphy studies such as Joniau
et al. [6] show that a handful of nodes can exist even
outside of the above-described reasonable EPLND

template. These additional areas can be along the
common iliac artery near the ureter crossing, as well
as the pre-sacral space. In some patients on clinical
trials with locally advanced/regional cN1 disease,
we have performed full cystectomy templates with
much higher zones of dissection (Fig. 15.9).



Fig.15.7 (a-e) To clear the triangular space, the plane is
cut between the external iliac artery and vein (a—blue
line). The artery and vein can be separated gently near the
hypogastric artery (b). The obturator nerve can be seen
again in the triangle and the proximal lymphatics clipped

and cut here (c). The triangular lymphatics can be rolled
forward into the obturator space to remove with the obtu-
rator nodes (d). The finished appearance with the nodes
ready to place in an extraction bag (e)

Fig.15.8 (a, b) At the end of the dissection, the hypogastric is re-inspected and additional nodes plucked in and round
the minor branches



Fig.15.9 (a—e) A left-sided dissection is shown with the
ureter mobilized and the left common iliac nodes retrieved
(a). On the right side, the sigmoid colon can be raised up
with the third arm (b), and the peritoneum incised per the
blue line (c). The pre-sacral space can be accessed and

cleared. The suction here is touching the sacrum just past
the crossing left common iliac vein. Additional pre-sacral
space is seen in (d) between the common iliac arteries.
Dissection further up the aorta demonstrates access to the
internal iliac artery (e)
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Innovation and Orientation
Challenges: Posterior
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“Retzius-Sparing” Technique

Patrick H. Tuliao and Koon Ho Rha

Introduction

Several authors in this book discuss strategies to
improve urinary continence—at the urethral
dissection, reconstruction layers, and even nerve
sparing. In this chapter, the group from Yonsei
presents a technique of robot-assisted radical
prostatectomy that is completely through the
pouch of Douglas. The initial approach is iden-
tical to the posterior approach to the seminal
vesicles. However the dissection then continues
and landing on key anatomy shifts to an upside-
down look. The chapter presents the relevant
outcomes and rationale for pursuing this tech-
nique as another way to improve urinary control
recovery.

During its infancy, the robotic platform with
its three-dimensional view, tremor filtration,
endo-wrist action, and scaling of motion held
promise to have a significant impact during
radical prostatectomy [1]. However, the clini-
cal significance of this was initially unclear.
Several years after its introduction, there are
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now available data that demonstrate the advan-
tages of robot-assisted radical prostatectomy
(RARP) compared to the other techniques in
terms of surgical outcome [2-5]. Such evi-
dence was not available early on because, like
all surgical procedures, RARP entails a learn-
ing curve.

For the purpose of discussion, conventional
approach (C-RARP) was used to describe the
RARP technique wherein a great majority of the
dissection and prostatectomy are carried out
approaching the prostate anteriorly. This tech-
nique was developed based on the principles of
the open retropubic radical prostatectomy tech-
nique as described by Walsh and the laparoscopic
radical prostatectomy technique as popularized
by Montsouris [6].

RARP however is far from a static technique
and continues to evolve as more surgeons utilize
it. When performing the C-RARP approach, the
urinary bladder and its supporting structures are
taken down to facilitate the prostatectomy phase.
Consequently, there is a need for some form of
reconstruction [7, 8], sling [9] or suspension [10]
procedure in an attempt to re-approximate ana-
tomic status quo.

In contrast, the posterior or Retzius-sparing
(RS-RARP) approach was recently developed to
avoid tearing down supporting structures to the
bladder and urethra, thus precluding the need to
do additional reconstructive procedures.
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Retzius-Sparing Radical
Prostatectomy

In their article describing the results of the first
200 cases of RS-RARP, Galfano described their
technique in detail. Ports were placed as illus-
trated in Fig. 16.1. The whole prostatectomy
and urethrovesical anastomosis was performed
through a 5-7 cm incision in the parietal perito-
neum in the anterior aspect of the pouch of
Douglas [11]. After seminal vesicle and vas def-
erens dissection and incision, the posterolateral
surface of the prostate was dissected from the
Denonvilliers’ fascia. The bladder was then sep-
arated from the prostate’s base and then the
anterior prostate is freed from the dorsal venous
plexus. The apex was identified and the urethra
was incised to complete the prostatectomy. The
urethrovesical anastomosis was then accom-
plished via a modified van Velthoven technique
beginning in the 12 O’ clock position. None of
these steps required taking down the bladder,
ligating the dorsal vein complex, or the deliber-
ate opening of the endopelvic fascia. A 30° lens
which was pointing upwards was recommended
except during the vas deferens and seminal
vesicle dissection.

For their first 200 cases using the RS-RARP
technique, the aforementioned authors reported
overall positive margin rates of 15 and 45% in
pathologic stage T2 and T3 tumors, respectively.
Continence recovery 7 days after catheter
removal was 75 % using a no-pad definition and
91 % using a one-safety liner definition. Overall
continence after 1 year was 96 %. Erectile func-
tion after 1 year was at 76 %. With regard to the
learning curve of RS-RARP, this study showed
improvement in terms of positive surgical margin
rates when comparing the initial 100 to the latter
100 cases. Urinary continence and erectile func-
tion were not significantly different for these two
groups.

So far, the only institution outside of Europe
that has reported using RS-RARP is in the
Yonsei University College of Medicine in Seoul,
Korea [12]. In their report of a single surgeon’s
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Fig. 16.1 Port placement for Retzius-sparing robot-
assisted radical prostatectomy. C camera port, A/ and A2
assistant ports, R/, R2, and R3 robotic arms
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Fig. 16.2 The posterior apical notch may be incised
during urethral incision. UR urethra, RS robotic scissors

experience on his first 50 patients, Lim et al.
described their technique to be similar to the
steps described by Galfano et al. with a few
modifications (Fig. 16.2). Bladder neck dissec-
tion was carried out by removing the perivesical
fat until the detrusor muscles are visualized



16 Innovation and Orientation Challenges: Posterior “Retzius-Sparing” Technique 153

while retracting the prostate downwards. Closure
of the peritoneal incision after the urethrovesical
anastomosis was routinely done. And during
pelvic lymph node dissection, instead of pro-
longing the original incision, separate longitudi-
nal incisions were made from the base towards
the apex of the triangle formed by the medial
umbilical ligament, vas deferens, and the
abdominal wall (base).

In the same study, compared to the conven-
tional anterior approach of RARP, RS-RARP
was found to have similar intraoperative blood
loss, complication rates, and positive mar-
gin rates. When using a definition of no pads,
continence recovery was found to be sig-
nificantly better 1 month after the surgery for
RS-RARP. Unfortunately, erectile function was
not reported in the study.

In both publications about RS-RARP, there
was no need for reconstruction or suspension
techniques. This lack of need for additional steps
also leads to a shortening of the operative time
which consequently decreases anesthesia-related
complications and may help decrease operating
room costs. Furthermore, the advantage of
RS-RARP appears to be its excellent urinary con-
tinence outcome.

RS-RARP offers several advantages. It
allows a 360° access to the prostate which
enables the surgeon to perform intra-fascial
nerve-sparing prostatectomy. It also makes
prostatectomy possible without necessarily vio-
lating the endopelvic fascia and the veil of
Aphrodite or transecting the puboprostatic liga-
ments and dorsal veins which preserves as much
periprostatic tissue and supporting structures as
possible [11, 12].

Challenges and Techniques

With any surgical procedure, there remain chal-
lenges to overcome. For RARP, one such chal-
lenge is apical dissection. Proper dissection of
the apex decreases the risk of developing positive
surgical margins, lessens injury to the neurovas-

cular bundle, and helps preserve urethral length.
With C-RARP, the prostatic apex is quite argu-
ably the most common sites of positive surgical
margins. This can be partially explained anatomi-
cally by the lack of a distinct capsule in the ante-
rior prostatic surface [13]. Also, the apex is in the
deepest part of the pelvic cavity and is in very
close proximity to the deep venous complex and
the urethral sphincter. When approached from the
anterior, the posterior prostatic apex is more dif-
ficult to visualize. Adding to the difficulty is the
great variability in apical anatomy. In some cases,
there is a portion of the posterior apex that pro-
trudes posterior to the urethra. The surgeon can
easily cut into this posterior apical notch
(Fig. 16.3) and, when it harbors malignancy,
develop positive margins.

Several techniques to facilitate apical dissec-
tion without sacrificing functional recovery
have been described. When approaching from
the anterior, ligation of the deep venous com-
plex and removal of the prostatic anterior fat
pad have been demonstrated early on by
Ahlering et al. to decrease positive margin rates
by improving apical visualization and dissec-
tion [14]. Somewhat related to this, cold inci-
sion of the deep venous complex prior to its
suture ligation was associated with lower apical
margins compared to when suturing was done
before ligation [15]. Lastly, lateral dissection of
the apex, by transferring the camera to a lateral
port, has been shown to decrease dorso-apical
margins [16]. The anatomical retro-apical tech-
nique was described by Tewari et al. in 2010
[17]. This technique involved approaching the
prostate from the posterior surface while using
an upward-pointing 30° lens. Posterior apical
dissection is carried out after separation of the
prostate from the rectal wall. According to the arti-
cle, margin positive rates were lower in the
209 cases of retro-apical dissection compared to
cases of the traditional anterior dissection. This
was despite a higher incidence of more advanced
cancer in the former group. This technique was
externally validated on Asian men with prostate
cancer by Ou et al. [18]. They noted however
that the dissection was more difficult in larger
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prostates and men with smaller pelvis or higher
body mass indexes.

Although still theoretical because it currently
lacks literature support, RS-RARP potentially
may facilitate apical dissection by providing bet-
ter visualization of the posterolateral aspects of
the apex. This should enable the surgeon to easily
identify and avoid cutting into a posterior apical
notch whenever it is present.

For RS-RARP, apical positive margins do not
appear to be as much of a problem as was anteri-
orly located margins. In their article comparing

C-RARP and RS-RARP, Lim et al. [12] noted a
significantly higher incidence of positive mar-
gins in RS-RARP (8 %) vs. a propensity-matched
group of C-RARP cases (0 %). However, when
they compared the anterior margins of the first
25 cases with the latter 25 cases of RS-RARP,
there was a decrease in the incidence of the ante-
rior positive margins. As mentioned earlier, a
deficiency of the capsule in the anterior prostate
may have contributed to this occurrence. The
improvement in outcomes can be explained by
familiarity with the procedure and evolution of

Fig.16.3 Key steps in Retzius-sparing robot-assisted radi-
cal prostatectomy. (a) Making a 57 cm incision on the pari-
etal peritoneum. (b) Identification and ligation of the vas
deferens. (¢) Dissection of the seminal vesicle. (d)
Separation of the posterior prostate from the Denonvilliers’
fascia (outlined in white broken lines). (e) Dissection of the
posterolateral prostate (outlined in white broken lines), with
preservation of the neurovascular bundle whenever onco-

logically safe. (f) Identification and incision of the prostato-
vesical junction. (g) Dissection of the anterior surface of the
prostate with the bladder neck outlined in white broken
lines. (h) Isolation and transection of the urethra (outlined in
white broken lines). Pr prostate, Re rectum, Ant Pe anterior
peritoneum, VD LT left vas deferens, VD RT right vas defer-
ens, SV R right seminal vesicle, NVB neurovascular bundle,
BN bladder neck, DVC dorsal vein complex, Ur urethra
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Fig.16.3 (continued)

the technique. Speaking from experience, the
anterior positive margins may be avoided during
RS-RARP if the following steps are followed.
After separation of the prostate from the bladder
neck, anterior dissection is started by identifying
the layer of fat anterior to the prostate. Once the
fatty plane is identified, it is developed laterally
and then the dissection is carried towards the
apex. Making incisions directed at an acute angle
away from the prostate rather than directly paral-
lel to the prostate prevents cutting into the pros-
tatic capsule.

Another challenge in RS-RARP is the urethro-
vesical anastomosis. Because RS-RARP is carried
out completely from the posterior of the bladder
and prostate, the posterior bladder limits
movements in the area approaching the anterior
abdominal wall. Consequently, the urethrovesical
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anastomosis is accomplished with the robotic
camera pointing upwards as opposed to pointing
downwards when performing C-RARP. Although
it is still possible to complete the anastomosis
using a zero degree lens, it is more economical to
use an upward-pointing 30° lens [11]. In addition,
although not exclusive to RS-RARP, using barbed
sutures for the anastomosis has been shown to
increase operative efficiency. In their randomized
trial comparing the use of barbed vs. monofila-
ment suture for the anastomosis, Zorn et al. noted
a significant reduction in mean anastomosis time
as well as in posterior reconstruction time when
using the barbed vs. the monofilament suture
(11.3 vs. 17.2 min, p<0.01) [19]. The advantage
of using a barbed suture is that there is less chance
of slippage and therefore lesser need to readjust
suture tension. The capacity of the barbed suture
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for self-retention also decreases the need for help
from the bedside assistant and knotting of the
ends after anastomosis may be omitted. Using
barbed sutures shortens the anastomosis time,
which translates into shorter operative time, and
less operating room expenses.

The Learning Curve of RS-RARP

In its simplest definition, the learning curve is the
rate at which someone learns something new or
the course of progress made in learning some-
thing new. When learning a new surgical proce-
dure, performance and outcomes tend to improve
with increasing experience. Graphically speak-
ing, plotting surgical performance or outcomes
against the level of experience produces a learn-
ing curve. Assessment of the surgical learning
curve cannot be made by examining a procedure
in its entirety, but is generally made using mea-
surements of the (1) surgical process and (2)
patient outcomes. For RARP, the intraoperative
time, amount of blood loss, and surgical margins
are commonly used variables to evaluate the
former while length of hospital stay, rate of
complications, continence rate, and potency rates
are usually used for the latter.

The learning curve for C-RARP has been
considerably analyzed over the years. In fact, in
terms of oncologic and functional outcomes, it
can be argued that the learning curve for C-RARP
has already been overcome [20-22]. In contrast,
there is paucity of data regarding RS-RARP. The
most plausible explanation for this is the relative
novelty of the technique, limiting its acceptabil-
ity and general utility. If we follow the definition
of a learning curve as previously stated, it is still
too early to make any conclusions with regard to
RS-RARP. However, basing it on the experience
of Galfano et al. with their first 200 RS-RARP
cases, it can be cautiously stated that results will
significantly improve after the first 100 cases
have been performed [11]. This is of course not
to say that the results of the initial 100 cases were
unacceptable based on present standards. At best,
more studies are required before the learning
curve of RS-RARP can be ascertained.
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Maxim J. McKibben, Michael E. Woods,

and Raj S. Pruthi

Epidemiology of Closure
Complications

After several decades of experiences with laparo-
scopic surgery, data regarding incidence of TSH
is robust. A recent large systematic review across
laparoscopic surgery found a 0-5.2 % incidence
of TSH for an overall incidence of 0.5% [2]. In
laparoscopic GI surgery, a meta-analysis demon-
strated an overall incidence of 0.74 % with 23.9-
month follow-up. The lowest rate of TSH was in
bariatric surgery (0.57 %), and the highest was
laparoscopic colorectal surgery, with a 1.47 %
incidence [3]. In robotic gynecologic surgery, the
incidence of port-site hernia was 0.6 % in a recent
500-patient series [4].

Data for TSH after minimally invasive radical
prostatectomy are fewer, but a reasonable body
of literature exists. Several large single-surgeon
series demonstrate a relatively wide range of
TSH, from 0.4 to 5.3 %, though these are largely
observational series with heterogeneous closure
techniques, follow-up protocols, and definitions
[5-8]. A recent study examining SEER-Medicare
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data compared rates of incisional hernia repair
claims after open and minimally invasive radical
prostatectomy (MIRP). Among 3199 MIRP and
6795 open prostatectomies, the frequency of
incisional hernia repair was 5.3 % in the MIRP
group and 1.9 % in the open group, and a signifi-
cant difference remained after controlling for
multiple covariates including surgeon experience
[9]. Though the rate of TSH following RARP is
relatively low, incident cases usually result in a
second surgery, and because TSH may represent
a technical oversight, some attention is owed to
closure technique.

Pathogenesis of Trocar-Site Hernia
Trocar Size

Many theories regarding the etiology of trocar-
site hernia have been posited, but few have been
definitely demonstrated in well-designed studies.
Large trocar size is an obvious etiologic factor, as
larger facial defects should be more prone to her-
niation. Indeed, large studies regarding TSH sug-
gest that nearly all hernias occur in ports >10 mm
(96 %), though there are rare 5 mm hernias
reported (4 % of all TSH) [2]. Most surgeons now
utilize bladeless radially expanding trocars,
which when compared to cutting trocars produce
significantly small fascial defects, and likely
decrease the risk of hernia [11].
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Table 17.1 Trocar-site hernia rates in robot-assisted radical prostatectomy

Author Patient no. Follow-up

Carlsson [9] 3199 (SEER claims 3.1 Years
data)

Liss [10] 735 Vertical 38.7 Months
235 Transverse

Kang [8] 498 18 Months

Fuller [7] 250 35 Months

Chiong [6] 441 13 Months

Closure of Trocar-Site Fascia

In RARP, essentially all experts recommend clo-
sure of the 12 mm midline trocar-site fascia, but
there is no consensus regarding closure of non-
midline or smaller ports, as there is a very small
risk of hernia from ports less than 10 mm. A sys-
tematic review of studies of TSH showed an
increased rate of incisional hernia in series where
trocar-site fascia is not closed (1.5%) versus
closed (0.6 %) [2].

Incision Orientation

Orientation of the trocar incisions (vertical versus
transverse) appears to play a role in the rate of
incisional hernia. A Cochrane review of abdomi-
nal surgery found a significantly decreased rate
of hernia when transverse rather than vertical
incisions were used [12]. Two large single-
surgeon series of RARP found similar results;
when a vertical camera port/specimen extraction
incision was used, the rate of hernia was 5.3—
5.4 %, which decreased dramatically to 0.4-0.6 %
with a transverse incision [5, 10]. This difference
is thought to be due to the difference in direc-
tional forces on the fascia when abdominal strain
is applied.

Cases (% of
incidence)

168 (5.3%)

Port size, fascial closure, etc.
“Minimally invasive
prostatectomy’’; some laparoscopic
prostatectomy included

40/735 (5.4 %) -

1/265 (0.4 %)

2 (0.4 %) 12 mm, only 12 mm ports closed

12 (4.8 %) 12 mm closed. 10/12 hernias at
midline extraction site. Two hernias
were from 8 mm ports

4 (0.9 %) All hernias were 12 mm bladeless

without fascial closure

Host Factors

Patient factors associated with poor wound heal-
ing such as obesity, poor nutrition, diabetes, and
COPD have traditionally been thought to increase
the risk of TSH, but this has not been borne out in
well-designed studies [2, 13, 14]. The morbidly
obese are at higher risk for preperitoneal hernias
because of higher intra-abdominal pressure, but
this may be due to the tendency to improperly
close facial defects in very obese patients [15].
Umbilical wound infection after laparoscopy has
been shown to be a predisposing etiologic factor
for development of TSH [16].

Closure Techniques and Technology

Techniques for fascial closure are many. Some
utilize devices such as the Carter-Thomason
ClosureSure™ (CooperSurgical, Trumbull, CT),
or the Endo Close™ (Covidien, Mansfield, MA)
which may be helpful in obese patients when sig-
nificant adiposity makes it difficult to locate fas-
cia for closure. These devices also allow for
full-thickness closure of peritoneum, muscle, and
anterior fascia, which is probably preferable to
anterior fascial closure, as partial abdominal wall
or subfascial herniation can still occur with ante-
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rior fascial closure [17]. Bioabsorbable mesh
plugs have demonstrated promise, but studies are
small with short follow-up [18]. No large, ran-
domized studies regarding the various closure
methods have yet demonstrated superiority or
inferiority of a given technology with regard to
hernia rates, as the baseline rate is low. Suture
material used for fascial closure is based on phy-
sician preference. High-strength, slowly absorb-
ing sutures such as polydioxanone (PDS™,
Ethicon, USA) or polyglactin (Vicryl™, Ethicon,
USA) are the most commonly used. Similarly,
interrupted or running suture technique is a mat-
ter of surgeon preference, as neither is demon-
strably better [7, 19].

Presentation, Diagnosis,
and Management

TSH can be divided into acute versus late onset.
In acute-onset TSH, there is dehiscence of the
anterior and posterior fascial planes, along with
peritoneum (Fig. 17.1a). There may be gross
breakdown of the wound with drainage, and
patients may present with signs or symptoms of
small bowel obstruction. These are uniformly
managed with surgical repair. In late-onset hernia
(Fig. 17.1b), there is also dehiscence of the ante-
rior and posterior fascial planes, but in contrast to
the peritoneal defect seen in acute onset, the her-
nia contents are usually contained by peritoneum
[20]. A special category of hernia (Fig. 17.1c)
that is relatively uncommon is protrusion of
abdominal contents through all fascial layers and
the skin as well.

Acute-onset TSH patients usually present in
the first days to weeks after surgery, and late-
onset patients present several months to as many
as 10 years after surgery [14, 22]. Common late
presentations include presence of a bulge with
exertion or Valsalva, or constant painful bulge if
omentum or bowel is incarcerated, which is less
common. Diagnosis is often made clinically with
physical exam, and computed tomography is
used to confirm diagnosis [20]. MRI may be use-
ful in cases where the hernia is very small in size
and CT findings are not definitive [3].

With concern for bowel obstruction or incar-
ceration, immediate surgical repair is warranted.
Larger defects that allow for entry and exit of
bowel with minimal risk of incarceration, and in
these patients, delayed intervention may be fea-
sible, but is usually required at some point, unless
the patient is a poor surgical candidate. Repair
can be laparoscopic or open, and often liberation
of the herniated abdominal contents and isolation
and repair of the fascial defect is sufficient for
repair, but occasionally bowel resection and more
advanced fascial repair techniques (i.e., mesh) is
required Fig. 17.2.

The Authors’ Preferences

The authors utilize bladeless, radially expanding
trocars, and perform fascial closure of the 12 mm
camera/extraction port, but no fascial closure of
the remaining ports (8 and 5 mm). We generally do
not use any of the previously mentioned closure
devices, but rather perform direct fascial closure
with polydioxanone (PDS™ Ethicon, USA), or
polyglactin (Vicryl™, Ethicon, USA).

skin

O OO O OO
anterior rectus iheﬁ OO
posterior reEt'us_heafh'
peritoneul

acute-onset type

late-onset type

special type

Fig.17.1 Tonouchi [20] trocar-site hernia classification (adapted from Lee 2014 [21] with permission from author)



162

Fig. 17.2 Midline trocar-site hernia with incarcerated
and necrotic omentum. Patient taken for emergent mesh
repair 1.5 years after robot-assisted radical prostatectomy

Recommendations for Prevention
of TSH

1. Transverse midline camera/extraction-site
incision, rather than vertical.

2. Use of bladeless, radially expanding trocars
rather than cutting trocars.

3. Closure of midline camera port.

4. Closure of all port sites >10 mm.

5. Closure of any port site that is stretched or
manipulated significantly.

6. Full-thickness fascial closure, including peri-
toneum if possible.

Conclusion

TSH is an underdiagnosed and underappreciated
complication of RARP, occurring in up to 5 % of
patients. This avoidable complication often leads
to a second surgery for correction, with possible
bowel resection and other attendant surgical
risks. Though factors affecting wound healing
such as diabetes mellitus, poor nutrition, COPD,
and obesity may contribute to hernia formation,
this has not been definitively demonstrated in
large studies. The use of bladeless radially
expanding trocars, transverse camera port/speci-
men extraction incision, and closure of all ports

M.J. McKibben et al.

>10 mm will likely minimize this complication
in patients undergoing RARP, further reducing
the morbidity of radical prostatectomy.
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Vineet Agrawal and Jean Joseph

Introduction

Radical prostatectomy (RP) remains the gold
standard in the surgical management for patients
with clinically localized prostate cancer (PC) [1].
RP can be performed by open retropubic (ORP),
perineal, laparoscopic (LRP), or robot-assisted
laparoscopic approaches. Many parts of the
world, esp. the USA and Europe, have witnessed
a dramatic increase in number of robot-assisted
radical prostatectomy (RARP) in the last decade
[2]. The proven benefits of minimally invasive
surgery coupled with a steep learning curve asso-
ciated with LRP have played a part in wide dis-
semination of RARP. Critics however argue that
aggressive patient-directed marketing and hospi-
tal competition have had a large role in this
extraordinary expansion of RARP. They also
point to lack of good-quality evidence demon-
strating superiority of RARP over ORP/LRP and
the issue of increased cost [3].
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This chapter summarizes historical perspec-
tive, surgical preparation, procedural step- by-
step, peri- and postoperative management,
outcomes, and the future of RARP.

Historical Perspective

The first case report of RARP was published in
2001, 9 years following initial description of
LRP [4, 5]. Evolution of RARP was driven by
the need to mitigate challenges inherent in per-
forming standard LRP and its steep learning
curve. Operating in the deep confines of the pel-
vis during a LRP requires advanced laparo-
scopic skills, especially in reconstructive steps
of the procedure. This had prevented wide dis-
semination of LRP. The da Vinci® Surgical sys-
tem (Intuitive Surgical, Sunnyvale, CA, USA),
approved in 1999 and first used for cardiac sur-
gery heralded a new era in minimally invasive
surgery. When applied to prostatectomy, the 10-
to 12-fold magnified 3-D vision, ergonomic
superiority, wristed tremor-free instruments
with 7° of freedom, and motion scaling provide
greater dexterity and precision in performing
the procedure, particularly the vesicourethral
anastomosis (VUA).

Since the initial description of RARP, several
early adopters of this technology spearheaded by
the Vattikuti Institute in Detroit, Michigan, USA,
have driven surgical advances and refinement in

165

J.W. Davis (ed.), Robot-Assisted Radical Prostatectomy, DOI 10.1007/978-3-319-32641-2_18


mailto:agrawal_vineet@guthrie.org
mailto:Jean_Joseph@urmc.rochester.edu

166

the technique of RARP [6, 7]. The technique has
now been standardized with over 80 % of RP in
the USA routinely performed using the roboti-
assisted technology [8].

RARP was the first robot-assisted surgical
procedure to achieve widespread use. It has
helped paved the way for robotic utilization in
other procedures across not only urology but also
many other surgical disciplines [9].

Indications/Contraindications
and Patient Selection

Patients diagnosed with organ-confined PC who
opt for radical prostatectomy are candidates for
RARP. Standard indications and contraindica-
tions found in open and laparoscopic surgery also
apply to RARP. Challenging scenarios such as
patients with large prostateor large median lobe,
high body mass index, prior prostate or abdomi-
nal surgery, and pelvic radiation are best dealt
with once the learning curve of performing
RARP has been overcome.

Preoperative Preparation

The preoperative and preanesthesia screening
to determine suitability for undergoing RARP
is identical to that performed before open
surgery.

Perioperative Preparation

We perform an antibiotic bowel preparation
with Neomycin (1 g tid) and Metronidazole
(500 mgs tid) administered the day before the
procedure. 5000 units of low-molecular-weight
heparin are injected subcutaneously prior to
arrival in the operating room. A single dose of
intravenous Cephalosporin antibiotic is admin-
istered at the time of induction of anesthesia.
Intravenous (IV) fluids are run slowly to keep
the total infused volume less than 1.5-2 1 until
the VUA is complete to avoid flooding the sur-
gical field.

V. Agrawal and J. Joseph

Operative Procedure

The following section outlines our technique of
RARP. We have recently switched to using the
four arm da Vinci Xi surgical system.

Patient Positioning and Setup

Position-related injuries can be a source of mor-
bidity and must be avoided. Patients are placed
supine over a beanbag on a split leg operating
table. Following induction of general endotra-
cheal anesthesia and insertion of IV lines and
oro-gastric tube, the patient is secured to the table
with activation of the vacuum beanbag. This is to
prevent sliding down when placed in the
Trendelenburg position. Arms are adducted in
egg crate protective foams to prevent brachial
plexus injury. The legs are abducted on a spreader
bar to allow the patient cart to be positioned, and
access to the perineum if needed. Leg abduction
should be kept to a minimum to avoid hip dislo-
cation. Stockings and sequential compression
devices are placed on the legs for deep vein
thrombosis prophylaxis. All pressure points are
well padded to avoid pressure sores. A rectal
examination is performed for intraoperative clini-
cal staging. Abdomen is shaved and prepped
from the level of the nipples to the upper thigh
followed by draping of the operative field.

A 16F Foley catheter with 10 cc of water in
the balloon is inserted in the sterile field. The
patient is then placed in Trendelenburg position.

Extraperitoneal Access and Trocar
Placement

Our favored approach is an open Hasson “cut-
down” technique. The approach is obtained con-
sistently in a controlled manner with clear
visualization of anatomical landmarks.

The instruments required to create the poten-
tial extraperitoneal space include an OMS-XB2
(Oval) Extraview™ balloon dilator trocar
(Autosuture, Norwalk, CT) or a spacemaker™
trocar, a 0° laparoscope, 2 “S”-shaped retractors,
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and a 15 cm long smooth trocar (12 mm 512 XD,
Ethicon Endo-Surgery, Cincinnati, OH). We pre-
fer to use a separate scope for this step. The
robotic camera and scope system are difficult to
maneuver due to their weight.

After a 3 cm left peri-umbilical skin, subcuta-
neous tissue is bluntly spread to expose the ante-
rior rectus sheath over which a 1 cm incision is
made. A O vicryl purse string suture is placed on
the anterior sheath and the underlying rectus
muscle is gently retracted laterally to reveal the
posterior rectus sheath. A balloon trocar with a
10 mm 0° camera is inserted in the space of
Retzius, staying above the posterior rectus
sheath. The balloon is inflated and creation of
the extraperitoneal space is visualized. Placement
of a fist over the left side of the lower abdomen
as the balloon inflates ensures uniform extraperi-
toneal space creation on either side of midline.
Important landmarks are inferior epigastric
arteries, external iliac vessels, and pubic sym-
physis. Once the space is adequately created, the
balloon trocar with the camera is withdrawn. A
10/12 15 cm smooth trocar with a beveled tip is
inserted into the extraperitoneal space created
followed by connecting the gas tubing to keep
the space insufflated with CO, up to a pressure of
15 mmHg. This trocar is smooth and a key to our
approach. All subsequent trocar insertions are
under vision. To facilitate this the beveled edge
of the camera trocar is used to sweep the perito-
neum cephalad off the transversalis fascia, fur-
ther enlarging the extraperitoneal space. Care is
taken to avoid an inadvertent peritoneal opening.
The first trocar to be inserted is a 12 mm assis-
tant trocar (150 mm Excel 512 XD), which we
prefer to place on the right side, as our bedside
assistant is left handed. Next, a hypodermic nee-
dle is inserted at the site of the right § mm robotic
trocar insertion to identify and avoid injury to
the inferior epigastric vessels. The trocar is
inserted 8—10 mm caudad to the camera trocar
on a line joining the umbilicus to the anterior
superior iliac spine (ASIS). This is repeated on
the left side to insert the left 8§ mm robotic trocar.
Another 8 mm robotic trocar is inserted 5 mm
cephalad to the left ASIS for the fourth arm.
Finally, a 5 mm trocar is inserted 5 mm about
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6 cm lateral to the camera trocar on the right
side. A Xeroform gauze is tightly wrapped
around the camera trocar to prevent gas leakage.
The previously placed purse string suture is
tightened to narrow the opening around the
trocar.

After docking of patient cart to the trocars, a
0° da Vinci camera is inserted. Initial instruments
used are Maryland bipolar and Prograsp forceps
in left and fourth robotic arm, respectively, while
scissors are inserted in right robotic arm with the
assistant using 12 mm assistant trocar for clip-
ping and 5 mm trocar for suction/irrigation.

Transperitoneal Access, Creation
of Pneumoperitoneum, Trocar
Placement, Bladder Dissection,
and Exposure of Space of Retzius

Holding up the skin on either side of umbilicus
ensures that the visceral peritoneum is lifted
away from intra-abdominal contents. A towel
clip placed in the umbilicus can be used to lift in
very obese patients. A Veress needle is inserted
perpendicularly in the umbilicus with its proper
placement confirmed by two clicks of the needle.
Gas tubing is connected to the needle to create
pneumoperitoneum with CO, up to a pressure of
15 mmHg. We insert a 10/12 mm camera trocar
with visual obturator using a 10 mm 0° camera
through an incision just left to umbilicus. All sub-
sequent trocars are inserted under vision. A hypo-
dermic needle is inserted at the site of the 8 mm
robotic trocar insertion to identify and avoid
injury to the inferior epigastric vessels. The tro-
car is inserted 8—10 mm caudad to the camera
trocar on either side of the umbilicus on a line
joining it to the ASIS. Another 8 mm robotic tro-
car is inserted 5 mm cephalad to the left ASIS for
the fourth arm. With our bedside assistant being
left handed, we prefer to place a 12 mm assistant
trocar about 5 mm cephalad to the right
ASIS. Finally, a 5 mm trocar is inserted 5 mm
cephalad to the camera trocar on the right side.
The Trendelenburg position is adjusted as neces-
sary to keep the bowels sufficiently out of the
operative field.
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After docking of patient cart and fixing the
robotic arms to the trocars, a 0° da Vinci camera
is inserted.

The bladder is dropped down by dissecting the
urachus off the anterior abdominal wall, follow-
ing the dissection lateral to both medial umbilical
ligaments in a caudad direction in an inverted
“U” fashion. The lower limits of the dissection
are the vasa on either side. Following an avascu-
lar plane between the bladder and abdominal wall
allows the bladder to drop posteriorly and helps
expose the space of Retzius. Fat overlying the
puboprostatic ligaments, dorsal vein complex
(DVC), and the anterior aspect of the prostate is
removed. The superficial branch of the DVC is
coagulated using bipolar cautery and divided.

Subsequent steps of RARP that are common
to both the trans- and extraperitoneal access tech-
niques are described below. While some surgeons
routinely perform early posterior approach to dis-
section of the seminal vesicles, we prefer the
anterior approach whereby the seminal vesicle
dissection is performed after the bladder neck
dissection.

Endopelvic Fascia Dissection

Opening the space of Retzius exposes the endo-
pelvic fascia. A sharp cut is made in the endopel-
vic fascia just lateral to the prostate with the cut
extended in the direction of the apex. A combina-
tion of sharp and blunt dissection is used to sepa-
rate Levator ani muscle on the pelvic floor off the
lateral prostate fascia. This dissection is carried
out caudad until the “notch” between the urethra
and dorsal venous complex (DVC) is sufficiently
exposed. We prefer to take down the pubopros-
tatic ligaments.

Dorsal Vessel Complex Ligation

We use a barbed 2/0V-Lok™ suture on an SH
needle to secure the DVC in a figure of eight
fashion. The needle is inserted in the plane
between the urethra and DVC in a right-to-left
direction. We perform anterior suspension of this
suture to the pubic symphysis.

V. Agrawal and J. Joseph

Bladder Neck Transection

The plane between prostate and bladder is identi-
fied and a combination of “burn-and-push” tech-
nique is employed. This plane is developed
laterally on either side and carried to the midline.
The anterior bladder neck is incised in the mid-
line at which point the Foley catheter can be
observed. After transection of the posterior blad-
der neck, the anterior layer of Denonvilliers’ fas-
ciais exposed and incised, allowing identification
of the vas deferens and the seminal vesicles.

Vas Deferens and Seminal Vesicle
Dissection

The vas is divided between Hem-o-lok clips.
Next, the seminal vesicle is skeletonized, avoid-
ing thermal injury to the laterally placed neuro-
vascular bundle (NVB). Prograsp forceps and the
assistant retractor are used to provide anterior
and cranial traction of the left and right seminal
vesicle, respectively, to facilitate the next step.

Incision of Denonvilliers’ Fascia

The posterior layer of Denonvilliers’ fascia is
incised in the midline close to the prostate. A
plane between the prostate anteriorly and the rec-
tum posteriorly is developed with the dissection
carried distally in the direction of the apex. The
plane of dissection leaves the most posterior
layer of Denonvilliers’ fascia on the rectum.

Securing the Prostatic Pedicle

The prostatic pedicles are controlled using Hem-
o-lok clips. We tend to avoid any thermal energy
to avoid inadvertent damage to the NVB.
Neurovascular Bundle Sparing

Scissors are used to incise the lateral prostatic

fascia along the prostate and the NVB is gently
dissected off of the prostatic capsule. This dissec-
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tion is carried toward the apex. A combination of
antegrade and retrograde dissection is performed.

Apical Dissection

The previously secured DVC is incised. Further
dissection leads to the plane between prostatic
apex and urethra. Once the anterior urethra
wall is exposed, it is sharply cut. The urethra is
transected a few millimeters distal to the pros-
tatic apex. Care is taken to avoid injury to the
anterolaterally coursing NVB near the prostatic
apex. Division of posterior urethral wall and the
rectourethralis muscle frees the specimen. The
specimen is examined for adequacy of resection
margins.

Posterior Reconstruction

Two separate 3/0 9-in. V-Lok™ sutures are used
to perform the posterior reconstruction incorpo-
rating posterior rhabdosphincter, Denonvilliers’
fascia, and the longitudinal fibers posterior to the
bladder that were previously covering the semi-
nal vesicles. The sutures are cinched to approxi-
mate the bladder neck to urethra. The sutures are
suspended to Cooper’s ligament after VUA has
been completed. This is a technical modification
we have been using with the aim of improving
early return of urinary continence by providing a
sling-like effect.

Vesicourethral Anastomosis

We use two separate 2/0 9-in. Vicryl suture on an
RB-1 needle to perform a running anastomosis.
The initial throw is placed in an inside-out fash-
ion in the urethra at the 5 O’ clock position and
then through the bladder in an outside-in fashion.
The suture is then run in a clockwise direction to
11 O’ clock ensuring good mucosa-to-mucosa
apposition, cinching as we go along. This com-
pletes the posterior layer. For the anterior layer, a
second suture is run in an anticlockwise direction
from 4 to 10 O’ clock position. The two sutures
are tied separately providing two distinct suture
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lines avoiding reliance on a single knot. A 20F
2-way Foley catheter is inserted with 30 cc of
water in the balloon. Filling the bladder with
about 180 cc of saline and observing for leak
verifies the integrity of the anastomosis.

The robot is undocked after removal of
instruments.

Drain Placement

A 19F Blake drain is inserted and exits via the
left-sided fourth arm trocar. The drain is posi-
tioned over the pelvis ensuring that it does not lie
over the anastomosis that can result in falsely
high output due to suction. 3/0 silk suture is used
to anchor the drain to the skin.

Specimen Extraction and Wound
Closure

The entrapment bag string is transferred from the
assistant’s 12 mm port to the robotic 12 mm cam-
era port. The umbilical incision is extended and
the specimen is extracted. We close the fascia
with 3—4 interrupted O-polyglactin sutures. Care
is taken to ensure that bowel is not caught in the
suture line. Gaps between sutures are eliminated
so that there is no possibility of herniation of the
bowel. The Trendelenburg positioning is reversed
at this point.

All the ports are removed under vision. The
12 mm right-sided assistant trocar incision is
closed by placement of deep O polyglactin
(Vicryl) suture in a figure of eight fashion to pre-
vent hernia formation. We do not routinely close
the 8 mm robotic trocar incisions. All skin inci-
sions are closed with 4/0 Monocryl sutures.
Steristrips and dressings are applied over the
incision and local anesthetic is infiltrated at each
trocar site prior to the reversal of anesthesia.

Postoperative Care
On reversal from anesthesia, patient is transferred

to PACU and to the 23-h stay unit a few hours
later. Clear liquid diet is administered initially
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and the diet is advanced as tolerated. Patients
ambulate the same day. They receive thrombo-
embolic prophylaxis with subcutaneous low-
molecular-weight heparin as well as intermittent
pneumatic compression device for the duration
of their hospitalization. 15 cc of water is removed
from the balloon the morning after the procedure.
The drain is removed when the output is <75 cc
in an 8-h shift. Most patients are discharged
within 24 h of their surgery. Foley catheter is
removed in 7-10 days.

Pros and Cons of Extraperitoneal
and Transperitoneal Technique

The advantages of the transperitoneal technique
include familiarity with the anatomy and the
instruments and adequate space for dissection.
Dropping the bladder down helps with releasing
tension at the time of VUA. The disadvantages
include potential for peritoneal urine leak due to
communication of the VUA site with the perito-
neal cavity. There is a slight increased risk of
bowel injury, ileus, and adhesions.

The advantages of the extraperitoneal tech-
nique include need for less steep Trendelenburg
position (10-15 compared to 15-25°), feasibility
of the procedure in patients with extensive prior
abdominal procedures, and a slightly lesser risk
of ileus. The disadvantages include lack of ade-
quate space for dissection and suturing [10].

Outcomes

Several retrospective studies have shown that
RARP is associated with lower blood loss,
transfusion rates, and a shorter length of stay
compared to ORP. A systematic review in 2012
which retrieved 110 eligible studies on RARP
outcomes showed that the mean operative time
was 152 min, blood loss 166 ml, transfusion
rate 2%, mean catheterization time 6.3 days,
and length of hospital stay 1.9 days [11]. The
mean complication rate was 9 %, with most of
the complications of the low grade. Lymphocele/
lymphorrhea (3.1%), urine leak (1.8%), and
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reoperation (1.6%) were the most prevalent
complications.

Functional outcomes of RARP were the sub-
ject of a systematic review in 2012 [12]. The
12-month urinary incontinence rates ranged from
4 to 31 % with a mean value of 16 % using a no-
pad definition. This review concluded that age,
body mass index, comorbidity index, lower uri-
nary tract symptoms, and prostate volume were
preoperative predictors of urinary incontinence
after RARP. As for potency after RARP, another
systematic review from the same year concluded
that potency after RARP is influenced by several
factors [13]. Twelve- and twenty-four-month
potency rates ranged from 54-90 % to 63-94 %,
respectively.

Early measures of oncological success such as
positive surgical margin rates (PSM) indicate
excellent outcomes in experienced hands. Mean
PSM rates were 15 % for all comers and 9% in
pathologically localized (pT2) PC [14]. Studies
assessing the long-term oncologic outcomes of
RARP with regard to biochemical recurrence,
metastases-free, and cancer-specific mortality-
free survival are still lacking as RARP has been a
rather recent introduction but a recent study look-
ing at 10-year outcome data was published [15].
One hundred and ten patients who underwent
RARP 10 years ago were followed for a mean
period of 121 months. Biochemical recurrence-
free survival, metastasis-free survival, and
cancer-specific survival rates at 10 years were
73.1%, 97.5 %, and 98.8 %, respectively.

Techniques to Improve Outcomes

RARP has continued to evolve rapidly over time
with various studies published describing techni-
cal modifications that aim to improve outcomes.
Most of the effort has been focused on quality-of-
life issues such as early return and overall conti-
nence or potency. Other modifications focus on
oncological outcomes and patient comfort.
Techniques employed in an attempt to improve
early return and overall continence include ante-
rior anastomotic urethral suspension [16], blad-
der neck preservation [17], intussusception or
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tubularization [18], sparing of puboprostatic liga-
ment or pubovesical complex [19], sling con-
struction [20], intraoperative cooling [21],
posterior reconstruction [22], and additional
modifications to the posterior reconstruction
(anterior, posterior, or total reconstruction) [23].

Refinements in NVB preservation include
development and preservation of the lateral pros-
tatic fascia (“veil of Aphrodite”) [24], intraopera-
tive cooling [25], and athermal or tension-free
dissection [26].

Suprapubic instead of urethral drainage of
bladder has been attempted with the aim of reduc-
ing patient discomfort with similar outcomes in
terms of continence and stricture rate [27].

Robot-Assisted Prostatectomy:
Recent Advances and Future

It remains to be seen if the recent introduction of
the latest model of the da Vinci surgical platform,
the Xi model equipped with overhead arm archi-
tecture, thinner instruments with longer shafts,
and integrated energy source will provide any
additional benefits over the existing S and Si
models during performance of an RARP [28].
Currently, it is felt that the ability of this model to
access previously difficult-to-reach anatomical
spaces may have more advantages for procedures
in urology other than RARP such as nephro-
ureterectomy, and non-urological procedures. In
addition, the landscape of RARP and indeed
other robot-assisted laparoscopic procedures is in
a state of constant evolution with several robotic
platforms (SOFIE, Amadeus, Raven) and instru-
ments anticipated to be introduced in the future
[29]. Some of these newer platforms are portable
and can be attached to the operating table.

In the future, some or all of these following
modalities may be routinely used to enhance
the outcomes of an RARP. The ProPep nerve
monitoring system is designed to improve
the performance of nerve sparing during an
RARP. Robotically manipulated transrectal ultra-
sound (ViKY System; EndoControl Medical,
Grenoble, France) monitors the prostate and peri-
prostatic anatomy providing the console surgeon

with real-time anatomic information during an
RARP [30].

Recently, a feasibility study of successfully
performing a nerve-sparing perineal robot-
assisted radical prostatectomy was performed in
three cadaver models [31]. A single port was used
for the procedure and total operative time was
89 min. Clinical studies comparing this novel
technique with the standard RARP techniques
are awaited.

Single-site RARP in 20 patients has been
reported although wide dissemination of this
technique has not occurred due to the technical
difficulties [32]. Further refinements in the spe-
cific instruments (VeSPA) used to perform single-
site robot-assisted surgery may change this.

Conclusions

Systematic reviews and meta-analyses have
shown that RARP is associated with functional
and oncological outcomes no inferior to open
and laparoscopic radical prostatectomy. For the
foreseeable future, an increasing number of pros-
tatectomies will continue to be performed roboti-
cally, as surgeons seek to deliver an effective
procedure with limited invasiveness. Continued
heated debate among the urological community
will call for further cost—benefit analysis.
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Perioperative Medical Evaluation
of the Patient Undergoing RARP

Sunil Kumar Sahai

Introduction

Since the introduction of robotic-assisted robotic
prostatectomy (RARP) in the care of the prostate
cancer patient, it has become the surgical treat-
ment of choice [1]. While the various intraopera-
tive and postoperative concerns for RARP have
been extensively reported in the literature [2, 3],
little attention has been paid to the role of the
evaluation of medical issues in the perioperative
period. In this chapter, I seek to point out periop-
erative medical concerns that the surgical team
will need to take into consideration prior to a
patient undergoing RARP. One of the great
advantages in treating men with prostate cancer
is that there is no rush to action. Unlike some
other cancers, where doubling time of the tumor
is measured in days or weeks, a more measured
approach can be taken; especially when faced
with the medically complex patient. In order to
determine the medical complexity of the cancer
patient, a thorough history and physical are
needed [4]. In our practice, most cancer patients
presenting for perioperative evaluation have
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sufficient documentation of prior surgical proce-
dures; however, complete documentation of the
presence and severity of comorbidities and prior
chemotherapy or radiation treatment regimens is
frequently absent. A careful history and physical
examination accompanied by evidence-based tar-
geted testing before surgery are needed to reduce
the likelihood of adverse perioperative outcomes
[5, 6]. Potential triggers for initiating a periopera-
tive medical evaluation are presented in
Table 19.1. The medical evaluation should ide-
ally be done by a primary care physician familiar
with the patient, or if not available a consultant
physician familiar with the perioperative impli-
cations of a patient undergoing a robotic prosta-
tectomy. In general, the issues with RARP tend
to be the same issues that occur other surgeries
that utilize Trendelenburg positioning and pneu-
moperitoneum, and guideline statements such as
those by the European Association for Endoscopic
Surgery should be consulted [7].

Medical History

In our perioperative medicine clinic, we
approach every patient as a brand new patient to
the institution, despite the fact that they may
have been seen by numerous care teams in the
past. By starting out with a blank slate, we are
frequently able to uncover medical comorbidi-
ties previously not documented, or forgotten by
the patient [8]. The approach to the medical his-
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Table 19.1 Potential triggers for perioperative medical consultation

Cardiac/vascular

e Coronary artery disease

¢ Congestive heart failure

e Arrhythmias

e Peripheral vascular disease
e CVA/TIA

e Intravascular stents

Gastrointestinal disease
* History of Crohn’s disease or ulcerative colitis
*  On immunosuppressants/biologicals

Pulmonary

e COPD

e Asthma

e Smoker: active or >20 pack year
* Suspected sleep apnea

Rheumatologic disease
¢ Rheumatoid arthritis/lupus
e On immunosuppressants/biologicals

Hypertension

e History of hypertension

¢ Systolic blood pressure >180 mmHg
¢ Diastolic blood pressure >110 mmHg

Hepatic

* Hepatitis/ascites

e History of coagulopathy

* Abnormal liver function tests

Other endocrine Renal

¢ Uncontrolled thyroid disease e Dialysis

e Adrenal insufficiency * Creatinine >2.0
Anticoagulation issues Hematologic

e Recent vascular stents
e Atrial fibrillation
¢ DVT/PE

e Coagulopathy
e Thrombophilia
¢ Transfusion reactions

Diabetes

HIV/AIDS

e NIDDM/IDDM
¢ Elevated fasting glucose
¢ Insulin pumps

*  Or other immunosuppression

Obesity

Alcohol/drug abuse

With suspected metabolic derangements

tory is systematic and template driven, ensuring
a high degree of conformity between providers.
Medical comorbid conditions involving the car-
diovascular, cerebrovascular, pulmonary, and
renal systems are extensively documented.
Additionally, cardiovascular interventions such
as surgery, artificial valves, and placement of
stents and pacemakers are documented and dou-
ble-checked against source documentation. A
current medication list is generated and double-
checked against the actual bottles and actual
patient compliance. Patients on anticoagulants
and antiplatelet medications are reviewed in
terms of indication, dosage, and the need for
bridging interventions for the perioperative
period. Source documentation from outside phy-
sicians and hospitals is requested in an expedited
manner, and in return, our assessments are
shared with those physicians who may be treat-
ing the patient in the post-discharge setting.

Of particular importance is determining if the
patient has had prior diagnosis of cancer, and the
nature of any treatments provided. If the patient
has received treatment known to cause toxicity to
the cardiovascular, pulmonary, or renal systems,
any potential long-term effects affecting the
patient need to be documented.

Cardiac History

It is well known that more men die with prostate
cancer, and then from prostate cancer [9]. For the
majority of men with early-stage prostate cancer,
death from heart disease is more common than
death from prostate cancer [10]. As such, it
behooves both the perioperative team and treat-
ing urologist to determine the greater long-term
risk to the patient in terms of morbidity and
mortality. Fortunately, prostate surgery in general
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carries a relatively low risk of perioperative car-
diovascular complications [3, 11].

In a recent prospective review of complica-
tions from RARP, Agarwal et al. [12] showed that
the presence of preexisting cardiac comorbidities
was predictive of a greater likelihood of medical
complications after —multivariate analysis.
Additionally, there are isolated case reports in the
literature [13] and at our institution concerning
increased perioperative cardiac complications in
patients with cardiac stents undergoing RARP. As
such, our practice has evolved to incorporate the
following general guidelines.

1. A thorough cardiac history is documented,
including dates, locations, and type of cardiac
stents.

2. For any patient who is less than 1 year from
stent placement, a cardiology consultation is
requested to assess risk of perioperative car-
diac issues, including risk from premature dis-
continuation of dual-antiplatelet agents.

3. Patients with stents less than 1 year old are
discussed with the treating urologist to deter-
mine if surgery can be delayed or other thera-
pies can be initiated in order to complete 1
year of dual antiplatelet therapy.

4. Those patients on dual-antiplatelet agents are
told to withhold clopidogrel, ticagrelor, or
prasugrel only 5 days before the procedure.

5. Patients with cardiac stents are told to
switch to or remain on low-dose aspirin
throughout the entire perioperative period,
with resumption of a second agent within
48 h of surgery.

6. Patients with known history of cardiac inter-
vention such as bypass or PTCA are told to
remain on low-dose aspirin throughout the
perioperative period.

While the use of aspirin during the periopera-
tive period was initially controversial, the con-
cern about perioperative cardiac in-stent
thrombosis [14] and studies showing the relative
safety of aspirin have seen its widespread adop-
tion [15, 16]. Recent studies [17, 18] have led to
conflicting conclusions about the efficacy of peri-
operative aspirin use; however, at our institution,

we feel that with the prothrombotic nature of can-
cer patients, its use is justified [19].

In regard to congestive heart failure, it is
essential to determine the etiology of the heart
failure and ejection fraction prior to surgery.
Patients may have received anthracycline-based
chemotherapy for an unrelated cancer in the past,
and may have unrecognized heart failure [20]. In
a prospective observational study of 31 patients,
Rosendal et al. showed that RARP resulted in
8 % decrease in cardiac output during capnoperi-
toneum and increased afterload by 17 % [21]. As
such, in those patients with ischemic cardiomy-
opathy, coronary perfusion and oxygen supply to
the heart may be compromised. In the fragile
patient with heart failure and an ejection fraction
less than 40 %, we recommend that a cardiology
consultation be obtained for risk assessment and
optimization of heart function. In these situa-
tions, the slow progression of prostate cancer
allows time for thoughtful preoperative optimiza-
tion of cardiac issues.

Cerebrovascular History

Of concern to some practitioners not familiar with
RARP is the issue of cerebrovascular compromise
in steep Trendelenburg position. Of particular
concern is the combination of positioning and
pneumoperitoneum leading to cerebral edema.
For the elderly, there is a concern for vascular
compromise and also postoperative mental status
changes due to increased intracranial pressure. As
such, a thorough neurological and mental status
history is recommended to establish a baseline
prior to surgery. The literature at this time is con-
tradictory. Kalmar et al. monitored thirty-one
patients and found no adverse changes in regional
cerebral oxygenation and cerebral perfusion pres-
sure [22]. However, Schram showed that cerebro-
vascular autoregulation deteriorates over time
during steep Trendelenburg of 40—45 % [23]. In
light of conflicting data and a limited literature,
we recommend that the positioning be titrated to
be as shallow as needed for the operation.
Additionally, we recommend a slow transition to
Trendelenburg of 15° at a time, allowing for the
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patient to reach a state of hemodynamic equilib-
rium before the next positioning change.

Ophthalmologic History

In a recent review of ocular complications of
RARP by Kan et al. the most common issue
encountered is corneal abrasions [24]. Corneal
abrasions are thought to occur due to steep
Trendelenburg positioning leading to conjunctival
chemosis and subsequent corneal exposure due to
incomplete closure of the eyelids. Depending on
the study cited, the risk of corneal abrasions is
between 0.2 and 3% [25-27]. Fortunately, with
education and proper precautions, the incidence of
corneal abrasions can be reduced to 0 % [28].

A devastating complication of steep
Trendelenburg is ischemic optic neuropathy
which may lead to blindness [24]. Thorough dis-
cussion of this complication is beyond the scope
of this chapter, and further details can be found in
the review by Kan et al. [24]. In the Trendelenburg
position, one concern is increased ocular pressure
worsening glaucoma symptoms. In the review by
Kan et al. the question remains open, however;
the authors do suggest ophthalmology consulta-
tion for patients with open-angle glaucoma who
may be at risk for a prolonged operation [24].

Pulmonary History

Steep Trendelenburg accompanied by pneumoperi-
toneum can reduce pulmonary compliance; as such,
documentation of the presence of chronic obstruc-
tive pulmonary disease or pulmonary fibrosis may
be adversely affected. Other airway complications
include subcutaneous emphysema, stridor, and pul-
monary and laryngeal edema [29, 30]. In practice
however, it is not necessary to subject all patients
with a history of COPD to further evaluation.
Patients who have an adequate functional status and
do not need supplemental oxygen on a daily basis
will not benefit from further testing.

S.K. Sahai

Diabetes

It is well known that diabetes in itself is a risk for
postoperative complications from deranged glu-
cose metabolism. In regard to referral for medical
evaluation, patients with adequate glycemic con-
trol do not require further evaluation. For those
with fluctuating blood sugars and poor control of
their sugars, evaluation by an internist or endocri-
nologist may be helpful. Patients with type 1 dia-
betes or insulin pumps should have a perioperative
management plan outlined prior to surgery. While
the risk of postoperative complications increases
in a linear fashion with hemoglobin Alc levels,
surgical and oncologic urgency also plays a role
in determining the best time to operate [31]. For
the poorly controlled diabetic with a hemoglobin
Alc above 9 %, it may be prudent to delay sur-
gery until better glycemic control is reached.

Obesity

As the population of the world increases, the
obesity epidemic will leave no country
unscathed. As such, the careful evaluation of the
obese man before surgery should focus on the
metabolic syndrome and potentially undiag-
nosed comorbidities of diabetes, hypertension,
and cardiac disease. Many morbidly obese men
are simply unable to achieve an adequate level of
exercise to quantify functional status before sur-
gery. Additionally, there needs to be a high index
of suspicion for undiagnosed sleep apnea in the
morbidly obese population. Patients with morbid
obesity tend to be challenges for surgical and
anesthesia team members, and in general have a
higher postoperative complication rate in regard
to venous thromboembolism, surgical site infec-
tions, and postoperative cardiac complications
[32]. While all these challenges are present in
the obese patient undergoing RARP, it appears
that RARP is just as efficacious as those under-
going laparoscopic radical prostatectomy (LRP)
[26, 33-35].
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Conclusion

In summary, while robotic-assisted robotic pros-
tatectomy is associated with a lower periopera-
tive morbidity than traditional open prostatectomy,
it is still a major surgical procedure requiring
careful medical evaluation of the patient. The
presence of medical comorbidities may adversely
impact surgical outcomes, and increase postop-
erative complications. Medical evaluation by a
consultant physician well before surgery will
allow time for perioperative optimization and
adequate risk assessment of the patient.
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Patient Positioning

Proper patient positioning is critical to the suc-
cess of performing an RARP and it is the job of
the entire operating room team to ensure that the
positioning is safe for the patient. Since the tran-
sition from pure laparoscopic prostatectomy to
RARP using the da Vinci system, there have been
many modifications in the setup for the proce-
dure including patient positioning and site of
robotic patient cart docking. Binder and Kramer,
in 2001, described their initial technique utilizing
supine position with the legs on spreader bars to
accommodate the patient cart between the legs
[1]. In a variation designed to allow greater
access to the perineum and rectum, the Vattikuti
approach pioneered by Menon utilized the lithot-
omy position with the lower extremities placed in
Allen Yellofin stirrups [2].

Lower Extremity Positioning
There are several options for positioning the

lower extremities during RARP. They are largely
based on surgeon preference and all are accept-
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able and safe. Low-lithotomy position is the
most commonly described technique for posi-
tioning for RARP. In lithotomy the knees are
flexed, the heels are seated correctly in the
trough of the boot, and the knee is aligned with
the opposite shoulder. The low-lithotomy posi-
tion can be difficult to accomplish in patients
with joint disease of the hip or knee and it carries
a slightly increased risk of neuropraxia.
However, the easy access to the perineum and
rectum during the operation can greatly facilitate
the application of perineal pressure to improve
visualization of the urethral stump and it allows
easier execution of rectal insufflation to check
for rectal injury. A second technique is to keep
the patient supine but instead of lithotomy utilize
a split-leg table. The split-leg technique still
allows the robot to be docked between the
patient’s legs but avoids the hip and knee limita-
tions of the low-lithotomy position. As a third
option, the patient may be kept completely
supine on the table without spreading the legs.
This option also avoids the hip and knee limita-
tions of the lithotomy position but it must be
used with a side-docking approach since the
robot cannot be placed between the legs.

The split-leg and pure supine positions require
less setup time at the beginning of the operation
but do not allow the ready access to the perineum
and rectum afforded by the lithotomy position-
ing. As such, surgeons who are earlier in their
learning curve may prefer the low-lithotomy
position: rectal insufflation can provide greater
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reassurance against inadvertent rectal injury (or
early recognition of injury) and application of
perineal pressure may allow easier suturing of the
urethro-vesical anastomosis. At our institution,
the surgeons are equally split between the low-
lithotomy positioning and the supine side-dock
positioning. Regardless of the positioning chosen
for the lower extremities, compression stockings
and mechanical sequential compression devices
(SCDs) should be used for all patients to decrease
the risk of deep venous thrombosis secondary to
venous stasis. In addition, for the lithotomy posi-
tioning, there should be adequate padding around
the calf to prevent compartment syndrome, rhab-
domyolysis, and nerve injury [3-5].

Patient Immobilization

In order to accomplish robotic pelvic surgery,
steep Trendelenburg is required, which uses grav-
ity to move the intestines cephalad out of the sur-
gical field. The table may be padded with gel
pads or egg crates secured to the table, a beanbag,
and/or utilize 3 M Reston Foam®, which prevents
the patient from slipping more cephalad on the
table while in Trendelenburg position. Some sur-
geons utilize shoulder pads to prevent slippage,
but our preference is not to use these pads, due to
their association with brachial plexus neuro-
praxia and injury [6]. If chest straps are used,
care should be taken to ensure that the shoulders
are in neutral position and that chest wall move-
ment is not restricted. The arms are tucked to the
side in a neutral position with palms facing
medial and arms pronated using foam pads to
support and protect the arms and the sheets to
secure the arms during the case. Additionally,
foam is typically placed around the hands and a
rolled piece of foam in the hands for support. It is
also important to ensure that tubing from intrave-
nous lines and wiring from hemodynamic moni-
toring devices function properly and do not cause
skin abrasions from inadvertent contact.

Once patient positioning, prepping, and drap-
ing have been completed and robotic ports have
been placed, the patient cart of the da Vinci sys-
tem is docked. The robot may be docked either
between the legs (if patient is in lithotomy or

split-leg position) or off to one side of the patient.
The original description of the RARP technique
uses docking between the legs. Uffort and Jensen
described their experience utilizing side docking
of the robot [7]. The benefits of side docking the
robot include shorter setup and positioning time
[7, 8]. Side docking the robot also obviates the
need for lithotomy positioning and associated
hazards, albeit it can also be used with lithotomy
if needed or based on surgeon preference [8]. The
new Xi da Vinci system has more flexibility in
regard to docking the patient cart, and also allows
easier transition between different anatomic
quadrants of the abdomen for other procedures
without re-docking. As experience grows with
the Xi model in the coming years, we anticipate
an increase in the percentage of surgeons employ-
ing the side-dock technique for RARP (Figs. 20.1,
20.2, 20.3, and 20.4).

Patient Safety

It is useful to have a robotics team, composed of
circulating and scrub nurses who are trained and
more experienced in robotic surgery, which
makes the setup and the operation itself more
efficient. It allows the nuances of positioning to
be learned faster and it improves operating room
time and efficiency. Additionally, utilizing check-
lists may help to reduce errors in positioning and
also in re-evaluating positioning during the
course of the operation. Song and colleagues
introduced the use of a second time-out after 3 or

Fig.20.1 Padding and positioning of upper extremity
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Fig.20.2 Split-leg
supine positioning in
preparation for
side-docking technique

Fig.20.3 Demonstrating
testing steep
Trendelenburg
positioning for the case

4 h as a way to communicate with the entire oper-
ating room team in the middle of the case and a
means to ensure patient safety for longer proce-
dures [17]. In the second time-out the extremities
are evaluated, positioning, padding, and straps
are checked, ensuring that the SCDs are function-
ing and additionally evaluating the patient and
the case overall, serving as a safety checkpoint.
The entire operating room team is responsible
for maintaining patient safety during an
RARP. Patient factors including body mass index

(BMI), previous orthopedic surgery, and medical
comorbidities require additional consideration.
Certainly, the patient’s body habitus and BMI
impact the techniques in patient positioning and
padding and typically require additional maneu-
vers to secure the patient safely. Obese patients
present a challenge for RARP and require us to
alter our approach to securing the patient in the
steep Trendelenburg position. In addition to using
3 M Reston® foam to prevent cephalad migration
while in Trendelenburg, we sometimes utilize a



184

Fig.20.4 Standard lithotomy positioning

soft strap placed over egg crate foam on the chest
to better secure the patient. It is critical to make
sure that a chest strap is not so tight as to cause
shoulder injury, brachial plexus neuropraxia, or
restriction of chest wall movement, all of which
have been described [3, 4]. Additionally, the arm
boards may need to be placed parallel to the table
to provide additional width so that the arms can
be positioned safely. Protective padding allows
for even distribution of pressure across the body
surface to prevent excessive compression and
uneven pressure or stretching that could cause
inadvertent skin, muscle, or nerve injury. For
obese patients, we recommended testing steep
Trendelenburg to ensure that the patient is well
secured and protected and that there is no cepha-
lad migration so that it can be adjusted before
starting the procedure.

There are many physiologic changes that
occur as a result of Trendelenburg positioning
and CO, pneumoperitoneum. An exhaustive
review of the physiologic consequences of pneu-
moperitoneum and positioning is beyond the
scope of this text; however, there are several
important considerations that must be kept in
mind. Gravitational migration of the intestines
and abdominal pannus toward the lungs limits the
extent of diaphragmatic excursions during
breathing. In addition, excessively tight strapping
of the chest to prevent patient movement can
restrict the movement of chest wall muscles.
These both cause altered lung mechanics includ-
ing decreased pulmonary compliance, decreased
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vital capacity, and decreased functional residual
capacity, all of which lead to increased
ventilation-perfusion mismatch and shunting.
The majority of patients are able to handle this
increased work of breathing without issues.
However, in select situations involving patients
with morbid obesity and/or severe pulmonary
disease, the ventilatory restriction is to a degree
that they cannot handle [9]. In these cases, com-
promise of lung function will be evident immedi-
ately after placing the patient in the steep
Trendelenburg position. For these rare cases, the
surgeon must decide to perform the RARP with
minimal Trendelenburg, convert to open prosta-
tectomy, or abort the procedure altogether. Steep
Trendelenburg position also increases intracra-
nial pressure (ICP) and may be associated with
cerebral edema. However, several studies have
shown that this is associated with neither com-
promised cerebral perfusion nor residual neuro-
logic sequela [10—12]. Ischemic optic neuropathy
has been described as a complication of pro-
longed Trendelenburg, but it is a rare event [16].

Position-related  complications associated
with skin, muscle, and nerve injury are also of
concern. These types of complications are a func-
tion of improper positioning and padding but are
also a function of prolonged operative time and
surgeon experience [9]. Di Pierro and colleagues
demonstrated that with increasing experience the
number of positioning-related complications
declined significantly [13]. During the procedure,
it is important to monitor the integrity of the posi-
tioning, which can be done by anesthesia to mon-
itor migration and also by the circulating nurses
to ensure that the legs stay in good position in
stirrups [3].

Upper and lower extremity musculoskeletal
and nerve injuries are well-described complica-
tions associated with improper positioning. As
mentioned previously, upper extremity brachial
plexus injuries have been described especially
with the use of a shoulder strap and may occur if
the body slips cephalad while in steep
Trendelenburg [3, 4]. Lower extremity injuries in
patients that are in prolonged lithotomy include
nerve and muscle injury and also potential for
deep vein thrombosis [3-5, 13-15].
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Lower extremity rhabdomyolysis and compart-
ment syndrome have been described as a conse-
quence of prolonged lithotomy (>4 h), malposition
of the legs, and other patient factors such as BMI
and history of vascular disease [3-5, 9, 14].
Pridgeon and colleagues described the UK experi-
ence in which there were nine cases (0.29 %) of
lower extremity compartment syndrome in a series
of 3110 RARPs [14]. This may be a function of
compression of the popliteal artery while in stir-
rups and also decreased perfusion associated with
the steep Trendelenburg positioning [9]. Nerve
injuries may be a result of over-stretching with
prolonged hip flexion, abduction or external rota-
tion, as well as pressure point injury. During
RARP, several different nerves are at risk, includ-
ing the peroneal, femoral, sciatic, and obturator
nerves [16]. Peroneal nerve injury may be related
to direct pressure due to malposition of the legs in
lithotomys; this presents as foot drop and/or a sen-
sory deficit on the anterolateral lower leg and dor-
sal foot [16]. In their series of 179 RARP cases
performed using the lithotomy position, Manny
and colleagues reported lower extremity neuropa-
thy in 1.68 % of their patients [15].

Given the risks associated with using the
lithotomy position for prolonged periods of time
or in patients with lower extremity joint disease,
some investigators have explored the use of
supine positioning [7]. Koc and colleagues
described their experience with using a split-leg
table, and they found a different pattern of nerve
injuries associated with this position [6]. Overall
1.3 % of 377 patients experienced lower extrem-
ity neuropathy after RARP with split-leg table.
Specifically, split-leg table puts the femoral nerve
more at risk for injury, which manifests as hip
flexion weakness or anterior thigh paresthesia.

Conclusions

Patient positioning and safety are of utmost
importance for the entire operative team and are
critical to the success of an RARP. It is important
we pay close attention to positioning, pressure
points, and securing of patients on the operating
room table. Creating a specialized robotic surgery
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team, including circulating and scrub nurses, that
have the training and experience to assist with
proper positioning and setup for an RARP is
advantageous. Developing a checklist and safety
time-outs are useful to maintain proper position-
ing techniques and preserve patient safety
throughout the duration of the operation. We
have the responsibility to our patients to not only
treat their disease but also to do no harm while
doing so. Using the strategies and positioning
techniques discussed in this chapter can allow an
operative team to maintain patient safety while
performing an RARP. In the following chapters,
we will further discuss the steps and techniques
for an RARP as we hope to provide a road map
for a successful RARP.

Editor’s Note

Empirically, I have observed that patients with a
BMI of <40 tend to do well with steep
Trendelenburg position, while caution for >40 in
terms of risk of high ventilation pressures, acido-
sis, and more risk of moving on the table. Benson
and Shah provide several tips and tricks for safe
positioning. I would emphasize that for larger
patients who occupy the width of the bed and
have heavy arms, consider leaving the arm boards
in place and parallel to the body, as there is too
much pressure when wrapped in sheets and hang-
ing off the table edges. My modification is to then
run the chest strap inside the arms but out of the
brachial plexus, and to be sure that the pelvis is
right at the edge of the bed in lithotomy to pro-
vide a good anchor. The Reston foam is a promis-
ing alternative some of my colleagues use to
provide stability that does not depend upon strap
pressure points. For all cases, wrap IVs and mon-
itoring lines with lots of gauze pads and keep
pressure off the skin.
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Introduction

Evidence has consistently demonstrated the mani-
fold differences in the technical and non-technical
skill requirements between robotic, laparoscopic
and open surgeries. With increasing use of robot-
assisted radical prostatectomy (RARP) in the
operating room (OR) for treating prostate cancer,
it is important that training and assessment be
evaluated to ensure that they continue to equip
surgeons with the skills required for safe, compe-
tent practice.

Surgical Safety

Medical error and compromised patient safety
can be attributed to human factors often beyond
the conscious control of individuals. Latent envi-
ronmental factors impose external pressures on
the healthcare system. Medical legislation, train-
ing and assessment incorporate evidence-based
medicine into health services, externally influ-
encing surgical practice. This is important in
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establishing minimum standards for doctors and
surgeons and in identifying inadequate health-
care services. These methods should be evalu-
ated to encompass new surgical techniques and
results of new research to ensure continued effec-
tiveness and benefit to patient safety.

Adverse events in surgery arise from deficien-
cies in technical and non-technical skills that
training and assessment are designed to rectify.
To harness the full benefits of robotics, it is neces-
sary that trainees develop skills specific to the
technology. They must also improve their knowl-
edge of generic and procedure-specific techniques
such as RARP. Adjusting training and assessment
to ensure these outcomes is one method of main-
taining patient safety and ensuring competent use
of innovative surgical methods.

Checklists

Checklists are used both to protect patient safety
and measure surgical competence. Objective
structured assessment of technical skills
(OSATS) have been employed in training (in
gynaecology and ophthalmology), in assessment
and in measuring learning curves for procedures.
OSATS comprises a global rating scale and a
checklist. The former scores familiarity with
generic surgical skills, such as tissue handling,
and the latter examines a series of specific tasks.
Global rating scales assess skills and knowledge
and are subjectively scored by an examiner using
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a Likert scale; this reduces value in objectively
assessing competence. Conversely, checklists
objectively record whether certain steps have
been completed within a defined procedure.

Available Safety Checklists

To date, only non-specific measures have been
designed to augment patient safety in the robotic
operating theatre. All have been developed to
address a certain aim. Consequently, the designs
of individual checklists differ. These have been
used around the world, in a variety of settings and
in a range of surgical modalities (Table 21.1).
Available checklists include:

1. World Health Organisation (WHO) Surgical
Safety Checklist.

2. Song et al: “The second “time-out”: a surgical
safety checklist for lengthy robotic surgeries.”

3. Ahmed et al: “Development and content vali-
dation of a surgical safety checklist for operat-
ing theatres that use robotic technology” [1].

4. Global Evaluation and Assessment of Robotic
Skills (GEARS).

5. RARP Assessment Score.

Table 21.1 Status of current checklists

Checklist

World Health Organisation (WHO)
Surgical Safety Checklist

Song et al: “The second “time-out”:
a surgical safety checklist for
lengthy robotic surgeries”

Ahmed et al: “Development and
content validation of a surgical
safety checklist for operating
theatres that use robotic technology”

Global Evaluation and Assessment
of Robotic Skills (GEARS)

RARP Assessment Score

prostatectomy

Generic or robot specific

Generic checklist for all
surgical settings
Generic checklist for all
surgical settings

Robot-specific checklist

Robot-specific checklist

Checklist specific to
robot-assisted radical

C.E. Lovegrove et al.

World Health Organisation (WHO)
Surgical Safety Checklist [2-4]
(Fig. 21.1)

The WHO surgical checklist acknowledges that
any operation entails avoidable error and is
employed in a multitude of surgical settings. This
checklist was based on the guidelines of the
WHO for surgical patients and intended as a
broad, universally applicable measure to increase
patient safety and avoid adverse events associ-
ated with surgery. It is the only checklist that has
objective evidence to demonstrate that mortality
rate and operative outcomes improve with its use.
Beginning before initiation and finishing after the
completion of the technical procedure 19, issues
are examined at various times within an opera-
tion. “Sign in” focuses on preparing the patient to
ensure the correct individual, procedure, anaes-
thesia, oxygenation and evaluation of any diffi-
culties that have been encountered or anticipated
thus far. Prior to the first skin incision teamwork,
preparation, reaffirmation of the patient, opera-
tion and any adverse events are conducted.
Finally, before the patient leaves the OR the team
confirm what procedure took place, conduct a
surgical count and plan post-operative care based

Effect on surgical process

Validation or patient health

Validated Reduced mortality rate
and avoidable error

Validated Minimal intrusion on
surgical process

Validated Future plan to implement
and further validate the
checklist in the setting of
urological robot-assisted
surgery

Validated Monitor progression of
surgical skills

Validated Demonstrate learning

curve for procedural steps
No data on effects on
surgery or patients to date
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World Health

SURGICAL SAFETY CHECKLIST (FirsT EpITION)

Organization

Before induction of anaesthesia »»»»»»»»» Before skinincision »»»rrsrrrrrrr»  Before patient leaves operating room

SIGN OUT

[0 ANAESTHESIA SAFETY CHECK COMPLETED * PROCEDURE

[0  PATIENT HAS CONFIRMED [0 CONFIRM ALL TEAM MEMBERS HAVE NURSE VERBALLY CONFIRMS WITH THE
* IDENTITY INTRODUCED THEMSELVES BY NAME AND TEAM:
* SITE ROLE
* PROCEDURE [0 THE NAME OF THE PROCEDURE RECORDED
* CONSENT [0 SURGEON, ANAESTHESIA PROFESSIONAL
AND NURSE VERBALLY CONFIRM [0 THAT INSTRUMENT, SPONGE AND NEEDLE
[0  SITE MARKED/NOT APPLICABLE * PATIENT COUNTS ARE CORRECT (OR NOT
 SITE APPLICABLE)

[0  PULSE OXIMETER ON PATIENT AND FUNCTIONING

DOES PATIENT HAVE A: O
KNOWN ALLERGY?
O NoO BLOOD LOSS?
O YEs
DIFFICULT AIRWAY/ASPIRATION RISK?
O No
[0  YES, AND EQUIPMENT/ASSISTANCE AVAILABLE O

RISK OF >500ML BLOOD LOSS
(7ML/KG IN CHILDREN)?
NO

ANTICIPATED CRITICAL EVENTS

SURGEON REVIEWS: WHAT ARE THE O
CRITICAL OR UNEXPECTED STEPS,
OPERATIVE DURATION, ANTICIPATED

[0 ANAESTHESIA TEAM REVIEWS: ARE THERE
ANY PATIENT-SPECIFIC CONCERNS?

[0 HOW THE SPECIMEN IS LABELLED
(INCLUDING PATIENT NAME)

WHETHER THERE ARE ANY EQUIPMENT
PROBLEMS TO BE ADDRESSED

[0 SURGEON, ANAESTHESIA PROFESSIONAL
AND NURSE REVIEW THE KEY CONCERNS
FOR RECOVERY AND MANAGEMENT
OF THIS PATIENT

NURSING TEAM REVIEWS: HAS STERILITY
(INCLUDING INDICATOR RESULTS) BEEN
CONFIRMED? ARE THERE EQUIPMENT
ISSUES OR ANY CONCERNS?

0O

YES, AND ADEQUATE INTRAVENOUS ACCESS
AND FLUIDS PLANNED
YES

0og

0ogd

NOT APPLICABLE

NOT APPLICABLE

HAS ANTIBIOTIC PROPHYLAXIS BEEN GIVEN
WITHIN THE LAST 60 MINUTES?

IS ESSENTIAL IMAGING DISPLAYED?

THIS CHECKLIST IS NOT INTENDED TO BE COMPREHENSIVE. ADDITIONS AND MODIFICATIONS TO FIT LOCAL PRACTICE ARE ENCOURAGED.

Fig.21.1 WHO Surgical Safety Checklist [4]

on individual patient characteristics and the dif-
ficulties encountered within the operation.

Use of the WHO Surgical Safety Checklist
was evaluated through 30-day patient follow up.
Haynes et al. identified numerous benefits associ-
ated with the implementation of the checklist in
eight hospitals and cities. These included:

* Reduction in all complications from 11 to 7 %;
P<0.001.

* Reduction in in-hospital death rate from 1.5 to
0.8 %; P=0.003.

* Reduction in surgical site infection; P<0.001.

* Reduction in unplanned re-operation; P=0.047.

Positive changes were found to occur whether
or not an observer was present, though significant
change in death rate was found only to have
occurred in lower-income centres.

The checklist is a generic measure for use in
many fields of surgery, creating a defined point
where the full surgical team takes the opportu-
nity to clarify intentions, progress and forward

planning from an operation. Whether the bene-
fits are related to increased awareness of causes
of error or improved situational awareness and
team working is difficult to ascertain.
Nevertheless, the benefits of the WHO Surgical
Safety Checklist cannot be overlooked and have
been appreciated all over the globe with centres
from all continents and economic backgrounds
employing this measure.

Song et al:“The Second “Time-Out”:
A Surgical Safety Checklist

for Lengthy Robotic Surgeries” [5]
(Fig.21.2)

This study was conducted in acknowledgment of
the fact that, despite many surgical benefits,
unique aspects of robotic surgery predispose to
patient-related complications. The most prob-
lematic issues from procedures were identified
through a literature search that provided insight
into complications and their associated causes.
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General Patient Considerations

0

0

um allroomlightsion 0 Determine if the length of

surgery is usual for the
Verify patients’s head and operation
eye placement and

addin:
PERLl 0  Evaluate progression of

surgery
Verify patients’s upper and
lower extermity o

placement and padding IRy GEEEHE) G

prolonged operative time

Check for pooling of ]
preparation solutions at
buttocks and lower back

Evaluate need for
conversion to another
approach

Check extremities for ]

Evaluate need for help
mottle appearance

from another surgeon

Verify sufficient padding ]

" Evaluate surgeon and
at pressure points

surgical assistant fatigue

Verify tightnes of straps 0  Evaluate surgeon and

surgical assistant need for
a break

Fig.21.2 Second time out [5]

The checklist comprised four key areas:

. General patient considerations.

Patient positioning is an important factor
contributing to adverse, avoidable patient
outcomes post-operatively. These include
neuropathy or blindness from increased
intra-ocular pressure from prolonged time
spent in steep Trendelenburg positioning.
Consequently, Song et al. advocate that all
care providers review patient positioning and
monitor for signs of any shift that may have
occurred inadvertently from long operating
times. Based on a review of the most com-
monly injured nerves they suggest protection
of the ulnar nerve at the elbow, brachial plexus
at the shoulder, common peroneal nerve at
the head of the fibula, saphenous nerve at the
medial condyle of the tibia and obturator and
femoral nerves at the hip.

. Surgical considerations.

In order that surgeons do not lose track of time
or become so absorbed in the procedure that
they forget to maintain awareness of what is
happening in the OR as a whole, Song et al.
suggest taking the opportunity to reflect on the
progress of the operation thus far. In so doing,

C.E. Lovegrove et al.

Anesthesia Considerations Nursing Considerations

0

0

Check vital signs 0 Check if surgical counts

are intact

Evaluate extent of blood

loss O  cCheck equipment for

proper function

Evaluate patient’s urine
output O Check for placement and
function of pneumatic

Evaluate need for compression devices

antibiotic redosing

0 Update administration on
room time and discuss
need to provide additional

Evaluate need to draw labs

robotic trained nurses

problems and difficulties may be addressed to
avoid long operating times, evaluate their
progress and consult others for assistance
where required. Furthermore, the second time
out provides surgeons and theatre staff with
opportunity to check on the physical and men-
tal state of all involved in the operation to
avoid complications associated with burn-out
of professionals.

Anaesthesia considerations.

Alongside the physical dangers of prolonged
operating times, physiological dangers jeop-
ardise patient wellbeing. In this stage of the
checklist, the authors advocate monitoring of
vital signs, fluid volumes, urine output and
blood loss thus far. By monitoring physiologi-
cal function at a set point in the operation,
evaluation of the surgery is conducted,
enabling changes to be made to protect
patients from inadvertent harm. Such changes
may include altering the surgical approach,
modifying the pneumoperitoneum or adminis-
tering additional prophylactic antibiotics.

4. Nursing considerations.

The second time out provides a definite oppor-
tunity for nursing staff to reflect on patient
position and equipment function. Technical
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failures from faulty apparatus can prolong
operative time and predispose to adverse
patient outcomes such as thromboembolic
events or inadvertent injury from failing to
retrieve all instruments from the operative
field. Longer surgeries have been associated
with increased incidence of lapses such as
those mentioned above, thus a second time out
provides opportunity to avoid these mistakes.

Ahmed et al:“Development

and Content Validation of a Surgical
Safety Checklist for Operating
Theatres That Use Robotic
Technology”[1] (Fig.21.3)

Similar to Song et al., Ahmed et al. recognised the
need for a checklist specifically designed with
robotic surgery in mind. They sought to develop a
measure that also focused on patient safety,
though adopted a different approach to identify-
ing causes of error. Through systematic risk anal-
ysis a four-stage checklist was constructed with
22 items. In utilising in-depth, systematic analysis
hazards pertinent to robotic surgery were identi-
fied and addressed in the study. By encompassing
existing checklists within the robotic checklist,
account was taken for risks that are common to
open, laparoscopic and robotic settings, ensuring
that no danger was overlooked. The stages encom-
passed successive parts of robotic surgery:

1. Anaesthetic room.

Measures common to the WHO Surgical
Safety Checklist are evaluated in addition to
robot-specific considerations such as evaluat-
ing the function of important equipment to
guard against technical failures.

2. Operating theatre —before the procedure.
Similar to Song et al., Ahmed et al. realised
the importance of patient positioning in
robotic surgery that is associated with pro-
longed operating times. Hazards unique to
robotic surgery, such as docking and position-
ing of the robot, was addressed in addition to
promoting non-technical communication
skills between the surgeon and assistant.

3. Operating theatre —after the procedure.
Similar to items preceding the operation and
the WHO Surgical Safety Checklist, robot de-
docking and instrument removal were consid-
ered in this stage. Furthermore, evaluation of
any technical faults from equipment was
deemed important to guard against any future
failures that may jeopardise patient or opera-
tive outcomes.

4. Handover to recovery.

Using the structure of the WHO Surgical
Safety Checklist, the checklist for robotic sur-
gery deemed the handover of patient informa-
tion essential in safeguarding their future care.
Additionally, reflection, evaluation and dis-
cussion of complications encountered are
undertaken as a measure to avoid future
problems.

Global Evaluation and Assessment
of Robotic Skills (GEARS) [6]
(Fig. 21.4)

Developed in consultation with expert robotic
surgeons, GEARS is a measure specific to robotic
surgery used in assessing the technical ability of
trainees. Surgeons considered the pertinent dif-
ferences of robotic surgery over open and laparo-
scopic disciplines to construct a global rating
scale specific to the unique attributes required
when operating. Six domains are evaluated:

¢ Depth perception

¢ Bimanual dexterity
o Efficiency

* Force sensitivity

* Autonomy

* Robotic control

GEARS is designed for use in robotic surgery,
though is not specific to one procedure. It was
evaluated in surgeons of all experiences and in
several operations over a 2-year period. It dem-
onstrated higher scores in expert robotic surgeons
over novices (P=0.004) and in attending sur-
geons over post-graduate trainee surgeons
(P<0.05).
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ING’S
College

LONDON

Surgical Safety Checklist for Robotic Suygery

ANAESTHETIC ROOM:

1. RELEVANT HISTORY CHECKED?
Such as pre-medications, fasting time, drug/alcohol history or any obstructive airway conditions.

2. AIRWAY ASSESSED?
Check for dentures/crowns/birdges/loose tooth and any other obstructions.

3. EQUIPMENT CHECKED?
Check anaesthetic / monitoring equipments for faults. Ensure all equipments are switched on.

OPERATING THEATRE- BEFORE PROCEDURE:

4. OPERATING TABLE CORRECTLY ADJUSTED?

5. PATIENT CORRECLY POSITIONED/SECURED?
Check that leg straps are not applied too tightly and that gel pads have been put in place.

6. SURGICAL INSTRUMENTS COUNTED?

7. EQUIPMENT CHECKED?
Confirm preliminary checks for robot has been completed. Check all equipments for faults.

8. CORRECT MARKING SITE AND INSERTION OF PORTS?

9. ROBOT DOCKED AND CORRECTLY POSITIONED?

10. PORTS PLACED ADEQUATELY TO AVOID ARM COLLISION?

11 EFFECTIVE COMMUNICATION BETWEEN LEAD AND ASSISTING SURGEON?

OPERATING THEATRE- AFTER PROCEDURE:

12. ROBOT CORRECTLY DE-DOCKED?

13. SPECIMEN RETRIEVAL BAGS/OTHER INSTRUMENTS REMOVED?
Such as needles, swabs, vasular clip etc.

14. SPECIMENS CORRECTLY LABELLED?

15. SURGICAL INSTRUMENTS COUNTED?

16. EQUIPMENT PROBLEMS REPORTED?
Please make a formal report of any faults with the robot or any other euipment to be dealt with as soon as possible

17. PATIENT’S CHART UPDATED?

18. ANAESTHETIST PRESENT TO MONITOR RECOVERY?

HANDOVER TO RECOVERY:

19. ACCURATE HANDOVER OF DETAILS?
Ensure that all patient and procedure details are passed on a accurately to the recovery team

20. RECOVERY PLANS DISCUSSED?
Ensure discussion of recovery plans between surgical and recovery teams

21. COMPLICATIONS DISCUSSED?

Debrief: Please note any comments or corcerns:

Fig.21.3 Safety checklist for robot-assisted surgery [1]

GEARS bridges the gap between identifying employed to monitor progression of skills with
requirements for robotic surgeons and evaluating increasing experience to determine the learning
their technical performance to promote good out- curve associated with generic robotic skills

comes that maximise patient safety. It has been within specified procedures.
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1

3

5

Constantly overshoots
target, wide swings,
slow to correct

Bimanual dexterity

Some overshooting or
missing of target, but
quick to correct

Accurately directs
instruments in the
correct plane to target

1 3 5
Uses only one hand, Uses both hand, but Expertly uses both
ignores nondominant does not potimize hands in a

hand, poor coordination

Efficiency

interaction between
hands

complementary way to
provide best exposure

1

3

5

Inefficient efforts;
many uncertain
movements; constantly
changing focus or
persisting without
progress

Force sensitivity

Slow, but planned
movements are
reasonably organized

Confident, efficient and
safe conduct, maintains
focus on task, fluid
progression

1

3

5

Rough moves, tears
tissue, injures nearby
structures, poor
control, frequent
suture breakage

Autonomy

Handles tissues
reasonably well, minor
trauma to adjacent
tissue, rare suture
breakage

Applies appropriate
tension, negligible
injury to adjacent
structures, no suture
breakage

1

3

5

Unable to complete
entire task, even with
verbal guidance

Robotic control

Able to complete task
safely with moderate
guidance

Able to complete task
independently without
prompting

1

3

5

Consistently does not
optimize view, hand
position, or repeated
collisions even with
guidance

Fig.21.4 GEARS [6]

View is sometimes not
optimal. Occasionally
needs to relocate
arms. Occasional
collisions and
obstruction of
assistant.

Controls camera and
hand position optimally
and independently.
Minimal collisions or
obstruction of assistant

RARP Assessment Score (Fig.21.5)

Though relevant to robotic methods, the afore-
mentioned checklists do not assess intra-operative
ability for specific procedures. To address this
paucity, the RARP Assessment Score was con-
structed using Healthcare Failure Mode and
Effect Analysis, a specific, systematic method of
risk analysis adapted for use in the healthcare set-
ting. For the first time, this created a safety and
assessment checklist for the assessment of tech-
nical skills of surgeons performing RARP.

Comprising five steps, HFMEA combines
expert experience with brainstorming techniques
to list failures and failure modes.

Step 1: Define the HFMEA Topic

A specific process, usually related to patient
safety or adverse events, is chosen for analysis.
In this case, RARP using a trans-abdominal
approach was chosen as the operation for
analysis.

Step 2: Assemble the Team

A Multi-Disciplinary Team (MDT) of experts
brainstorm the topic. Thirteen surgeons were
involved through specific suggestions or through
observing them operating. Anaesthetists,
anaesthetic assistants, scrub nurses and theatre
staff were involved.
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Lithotomy position, angulation in Trendelenberg position, legs spread on adhesive covering

ROCI D 0 Prostate Vo

Pne operitone If Veress needle used: appropriate insufflation (12-15mmHg) & placement of first trocar
g If Hasson technigue is used: appropri

incision & pl

of first trocar

a Insert secondary ports under direct camera vision in correct position

Lysis of abdominal adhesions

& 4 A o Appropriate docking of the robot

obo Clean operative field by lysing pelvic adhesions up to sigmoid colon using 4™ arm for

mobilization & retraction

Correct opening of peritoneum

or wa Good dissection in p!

space of Retzius

Remove fat over pubo-prostatic ligaments

Incise endopelvic fascia & mobilise p

to reach E F

e ascia (vanie Incise puboprostatic ligaments (optional at this point)

Suture Dorsal Venous Complex (if applicable)

Cut Dorsal Venous Plexus using cold instruments or stapler (if applicable)

Bladder traction by 4™ arm/or traction by a stay suture on back of prostate
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Fig.21.5 RARP assessment score [12]

Step 3: Graphically Describe
the Process (Mapping)
Create a map or diagram to break the process
into processes and sub-processes.

Patients’ journeys from anaesthetic room to
theatre and recovery ward were observed.
Discussion with surgeons and combinations of

Extended or limited nodal dissection

anaesthetists, anaesthetic assistants, scrub nurses
and theatre staff explored how RARP steps differ
with patients, hospitals and surgeons. The map
was continually revised and recommendations of
the Pasadena Consensus Panel were reviewed
and incorporated [7]. It identified ten main steps
with 30 sub-steps to be evaluated by HFMEA. This
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was internationally circulated to surgeons for
content validation.

Step 4: Conduct a Hazard Analysis
“Failure modes” and “failure mode effects’ are con-
sidered, allocated probability and severity hazard
scores and assessed for “single point weaknesses,”
“detectability” and “existing control measures,”
constructing an HFMEA hazard analysis table.

Hazard analysis was conducted in an interna-
tional, multi-institutional teleconference with
experts. Severity and probability scores allocated
according to predefined definitions producing a
hazard score for each failure mode [8].

Three phases of RARP were identified by
HFMEA (Fig. 21.6):

1. Preparation of the operative field.
2. Dissection of the bladder and prostate.
3. Anastomosis and closure.

Step 5: Actions and Outcome Measures
Interventions are designed to address the failure
modes and effects requiring further action. Single
point weaknesses and failure modes and effects
with a hazard score equal to or greater than 8
were included as “key steps” in the initial design.
“Detectable” steps and those with existing con-
trol measures were excluded. After content vali-
dation with ERUS members, the RARP Checklist
was formed and a defined rating scale added to
enable use as an assessment and safety tool.
Once developed, the RARP Assessment Score
was validated according to a range of parameters:

Content Validation

Content validation was undertaken at various

stages with the MDT according to parameters

outlined by Van der Vleuten et al. [9].
Distribution of the HFMEA process map, haz-

ard analysis table, initial checklist and final

4 \
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» Vesicourethral anastomosis
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¢ Appendages
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Fig.21.6 Phases of RARP after hazard analysis
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RARP Checklist to an international team of
experts resulted in content validity.

Construct Validity

To determine if the checklist could differentiate
between levels of experience, two videos of
RARP were distributed to three experts. One
showed an expert surgeon and one represented a
less experienced surgeon. Each rater scored the
videos individually and results were compared.

Inter-Rater Reliability

The expert and novice videos were used to exam-
ine concordance between raters’ scores and con-
sider to what extent agreement occurred due to
chance.

Feasibility, Acceptability and Educational
Impact
A questionnaire addressing feasibility, accept-
ability and educational impact was distributed to
mentors and fellows. This included questions
regarding their views on the importance of the
checklist, its ease of use and its application to
training.

This found the RARP Assessment Score to be
relevant and acceptable.

Cost Effectiveness

Cost effectiveness was appraised by considering
the financial cost involved in using and develop-
ing the checklist as an assessment tool. Costs
encountered were negligible. During implemen-
tation, some trainees and mentors chose to print
the checklist, accounting for a small cost. Others
avoided this by filling in electronic forms.

Discussion

Checklist assessments are used both to protect
patient safety and to measure surgical competence.
Global rating scales assess skills and knowledge
and are subjectively scored by an examiner using a
Likert scale; this reduces value in objectively
assessing competence. Conversely, checklists
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objectively record whether certain steps have been
completed within a defined procedure.

As discussed, the unique characteristics of
surgical modalities recommend the use of spe-
cific training and assessment tools. Current surgi-
cal assessment largely concentrates on the
traditional operating environment and laparos-
copy. This leaves patients vulnerable to the
effects of error in the context of RARP. Studies
demonstrate that new surgical modalities require
different skills, which are not addressed in the
WHO Surgical Safety Checklist.

The European Robotic Urology Section’s
(ERUS) Robotic Curriculum Pilot Study II evalu-
ated technical skills through a global rating scale
(GEARS) and non-technical skills through a sim-
ilar rating system; Non-Technical Skills for
Surgeons (NOTSS) [10]. Though relevant to
robotic methods, these did not assess competence
for specific procedures. Specific control mea-
sures to protect patient safety in the robotic set-
ting and individual procedures can reduce the
likelihood and severity of hazards occurring. In
addition to the subjectivity of the global rating
scale, the generic nature of existing assessments
indicate the need for more specific, objective
tools, such as checklists, to be developed to mea-
sure surgical competence in robotic techniques.

Assessments of varying designs have been
developed to measure the different traits of com-
petence [9]. To be effective in encouraging profi-
ciency and identifying practice that does not
reach an acceptable standard, each must be care-
fully constructed and evaluated according to a
range of parameters (Table 21.2). Without con-
sidering these factors, the usefulness of an assess-
ment is reduced.

Any training tool or assessment must be devel-
oped to address a specific aspect of competence
(measurement-driven  instruction).  Ensuring
“content validity” and “face validity” allow the
aim to be effectively addressed in the design
phase, so the tool is fit-for-purpose. Literature
review, expert opinion or focus groups, quantita-
tive surveys and qualitative interviews can be
used. A controlled pilot study is necessary during
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Table 21.2 Parameters for validation

Parameter
Face validity

Content validity

Construct validity

Concurrent validity

Predictive validity
Inter-rater reliability
Inter-item reliability
Inter-test reliability
Acceptability

Educational impact

Cost effectiveness

Definition
Extent to which the examination resembles
the situation in the real world

Extent to which the intended content domain
is being measured by the assessment exercise

Extent to which a test is able to differentiate
between a good and bad performer

Extent to which the results of the test correlate
with gold-standard tests known to measure the
same domain

Extent to which this assessment will predict future
performance

Extent of agreement between >2 assessors/
observers

Extent to which different components of a test
correlate (internal consistency)

Ability of a test to generate similar results

when applied at 2 time points

Extent to which assessment procedure is accepted
by subjects in assessment

Extent to which test results and feedback
contribute to improve the learning strategy

on behalf of the trainer and the trainee

Technical and non-technical requirements for
implementation of test into clinical practice

Outcome measure

Workplace vs. laboratory, human
vs. animal vs. synthetic tissue

Task components of the
assessment procedure

Significance of difference
between >2 groups (e.g.
experienced vs. inexperienced)

Correlation analysis with
other assessment methods

Follow-up assessments,
proficiency gain curves

Correlation between 2 blind/
non-blind assessors

Correlation of test items

Correlations between test and
retest

Survey results

Survey results, proficiency gain
curves

Costs generated by one test
US $)

validation to confirm inter-rater reliability using
two blinded assessors. To examine test-retest reli-
ability, the pilot study should be repeated with the
same subjects and assessors at a different time.
Inter-item reliability may be verified by compar-
ing results of different tests. Construct validity is
determined by examining individuals of differing
expertise. Finally, concurrent validity may be
assessed if a gold-standard method exists.

Prior to implementation, feasibility, acceptabil-
ity, educational impact and cost effectiveness must
be evaluated. Feasibility and acceptability can be
appraised through surveys and interviews.
Delivering constructive feedback and re-examining
subsequent tests addresses educational impact
while cost analysis depends on the geographical
location and assessment environment [11].

To date, the WHO Surgical Safety Checklist
has been validated through its implementation,
demonstrating positive effects on mortality,

adverse events and operative outcomes [2]. The
study by Song et al. undertook content validation
in the design phase by encompassing results of an
extensive literature search and implementation
demonstrated feasibility, though a short follow-
up period limited the validation of all parameters
[5]. Ahmed et al. undertook extensive content
validation, using HFMEA to identify the hazards
associated with robotic technology in surgery.
The checklist is yet to be implemented in a large-
scale setting, thus other parameters of reliability
and validity were not assessed. GEARS was vali-
dated in terms of usefulness, reliability and con-
struct validity, demonstrating positive results in
all fields. Results indicate great promise for
implementation and adaptation of the assessment
tool to evaluate specific procedures, enhancing
the protection of patient safety [6]. Finally, the
RARP Assessment Score was also validated
extensively with positive outcomes when imple-
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mented in a pilot study of 17 surgical fellows.
More wide-scale distribution is necessary to fully
ascertain the benefits of this assessment checklist
despite good initial results.

At present, developed checklists indicate
promising results; however, more substantial
evidence is required on a larger scale to truly
ascertain the relative benefits and drawbacks of
each tool. At the highest level of evidence lie
randomised controlled trials, surrounded by a
myriad of ethical questions when designing
studies. The logistics and ethics of randomising
surgeons and patients to examine the value to
individual checklists could be problematic,
though use of simulation technology and team-
based scenarios may alleviate such pressures. In
time, this is likely the route required to further
augment surgical training, assessment and pro-
vide the greatest level of protection to patients
while exploiting the benefits of individual surgi-
cal modalities.

Conclusions

A multi-institutional, international study
employed a methodical approach to designing
the RARP Checklist using HFMEA to augment
patient safety. Systematic development involved
experts from centres in the USA, Belgium and
Italy. Extensive content validation formed a
17-stage checklist to assess technical compe-
tence in important sub-steps of RARP where
poor technique most jeopardises patient safety.
This can guard against adverse events when
used as a safety and assessment tool to ensure
that surgeons do not undertake steps prema-
turely. The RARP Checklist promotes the tech-
nical skills required for the procedure, helping
trainees to harness these skills in a safe manner
enabling urologists to exploit the benefits of
robotic surgery.

C.E. Lovegrove et al.
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Janet E. Baack Kukreja, Claudia Berrondo,

and Jean Joseph

Introduction

Robot-assisted radical prostatectomy (RARP)
provides patients the unique opportunity to
undergo a major oncologic operation with a rela-
tively quick recovery. Many patients return to
work and/or normal life activities a few days
after their surgery and catheter removal. Over the
last 30 years there have been many programs
designed to improve patient recovery from intra-
abdominal and pelvic operations [1]. These pro-
grams are often collectively called Fast-Track or
Enhanced Recovery After Surgery (ERAS).
ERAS pathways are designed for early discharge
and promotion of patient recovery [1]. One of the
main goals of ERAS is reduction in postoperative
ileus with early feeding, early ambulation, and
avoidance of narcotic pain medications [1].
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ERAS principles are important in preventing
ileus, which is still the leading cause of RARP
delay in discharge past POD 1, which occurs in
about 2 % of patients [2]. Robotic surgery often
allows for a quick recovery and discharge POD 1
[3]. However, as many as 10-15% of patients
may require a longer hospital stay of 2 days or
more after RARP [4]. Thus, it is essential that
perioperative care pathways are considered in the
quest of improving recovery post-RARP [3].
RARP in combination with ERAS allows for
optimal patient recovery. The RARP postopera-
tive care starts in the office once a patient has
decided on surgery as the treatment modality.
The nature, risks, and benefits of surgery must be
thoroughly explained while the discussing all the
management options, as per the informed con-
sent process. Patient education of the preopera-
tive, operative, and postoperative phases of care
are addressed, reducing postoperative stress and
anxiety about the surgical option [5, 6]. Proper
education in the office setting helps clarify
patient and family expectations. Patients must be
informed of the criteria for discharge, and the
steps necessary to reach them. Attentive periop-
erative care is essential to early discharge and
complication prevention [7]. When patients are
instructed on all the necessary steps to qualify for
discharge on POD1, they report high level of sat-
isfaction with their hospitalization and discharge
process post-RARP on POD 1 [8, 9].
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Setting Up a Robotic-Assisted
Radical Prostatectomy Recovery
Pathway

It is essential for the care team to be involved with
the entire spectrum of care in the RARP recovery
pathway. Without a team approach to RARP
recovery, it is difficult to consistently discharge
patients on POD 1. The preparation starts prior to
admission to the hospital. Patient education of the
preprocedure preparation, surgery, and postopera-
tive RARP plans and schedules are essential for
understanding the recovery pathway [10]. When
the patient is aware of expectations postopera-
tively, his anxiety level is lowered, allowing bet-
ter pain management, and facilitates cooperation
with the care team, making all aspects of the
recovery easier [6]. Patient-centered care is best
achieved by educating the patient, his partner or
family in the planning, delivery of his care, and all
aspects of the recovery process planning. This
eases anxiety for all parties and improves postop-
erative care plan adherence [9, 11].

Involving the anesthesia team is important in
reaching the intraoperative goals of ERAS pro-
grams. Anesthesia providers are instrumental in
maintaining normothermia, avoidance of fluid
overload, intraoperative, and immediate postop-
erative pain control [11, 12]. Maintenance of nor-
mothermia reduces postoperative surgical
infections [13]. Avoidance of fluid overload
reduces postoperative ileus [11]. Excessive intra-
operative fluid administration can lengthen the
procedure, particularly the vesicourethral anasto-
mosis stage, when the surgical team has to spend
additional time to evacuate the resultant high
urine output from the operative field. Additionally,
prevention of postoperative nausea and vomiting
begins in the operating room, which is essential
to staying on an RARP recovery pathway [13].

Nursing in all phases of care must be involved
in the ERAS plans for RARP patients [14].
Nursing awareness of the ERAS pathway for
RARP is essential to encouraging patient partici-
pation in their recovery [14]. Immediately upon
admission to the short stay, observation unit or
urology floor, it is essential the nurses get the
patientinvolved in their own care [ 14]. Importantly,
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postoperative nursing helps provide orientation to
the pain medications available, educate patients on
symptoms. Patients have to be oriented to the unit
layout and instructed on expected milestone
related to ambulation around the unit as they
recover. Catheter care teaching includes explain-
ing to the patient where to place the catheter when
ambulating, versus when seating or supine.
Postoperative care providers (e.g., residents,
physician assistant, nurse practitioner, inpatient
medicine, or hospitalists) must also be familiar
with the ERAS RARP pathway. Knowledge of the
ERAS pathway for RARP patients is essential in
keeping patients on the pathway [14]. Order sets
either preprinted for paper orders or standard
RARP computer order sets should be available to
providers to help with standardization of patient
care (see Table 22.2 for an example order set) [15].
Standardization of the pathway will lead to a sys-
tem that works together in all phases of care, allows
for patients to participate in their care, and has early
discharge and early return to normal life [15].

Early Feeding

Early feeding is defined by resumption of oral
intake within the first few hours after surgery [1].
It is almost never necessary to utilize a nasogas-
tric tube after RARP [2]. Even in the setting of an
extensive lysis of adhesions, patients can be
streamlined to early feeding [2]. Clear liquids can
be safely offered immediately after the operation.
If a clear liquid diet is tolerated, patients are auto-
matically advanced to regular diet the following
morning. Our practice is to have the patient order
breakfast the evening of surgery. We routinely
administer scheduled doses of metoclopramide
postoperatively which serves as a prokinetic and
an antiemetic [16]. Erythromycin has also been
used as a prokinetic at some centers [17]. Routine
proton pump inhibitors or H2 blockers may be
administered based on the patient’s risk for pep-
tic ulcer disease, and at the discretion of the sur-
geon. These decrease postoperative peptic and
duodenal stress ulcers associated with ketorolac;
however, they also increase the risk of Clostridium
difficile [18, 19].
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After tolerating breakfast the first day after
surgery, patients are considered suitable for dis-
charge. There is no requirement of flatus or bowel
movements prior to discharge. All patients are
discharged with a stool softener, such as docu-
sate, to avoid straining for bowel movements
over the next month.

Early Ambulation

Engaging the patients in early ambulation is criti-
cal to an early discharge. It has been our nurses’
initiative to ambulate patients overnight and
encourage routine activity. This leads to mobili-
zation within hours of the patients leaving the OR
[14]. Early ambulation gives the patient confi-
dence in a POD 1 discharge and additionally
reduces postoperative ileus [1, 11].

Postoperative Pain Control

Postoperative pain control begins in the operating
room with local anesthesia infiltration in the inci-
sions and administration of a belladonna and
opium suppository prior to the start of the RARP
[20, 21]. There are a few ways to address postop-
erative pain control with both scheduled medica-
tions and as needed medications. It is safe and
effective to administer ketorolac, scheduled or as
needed with acetaminophen, or in combination
with narcotic tablets [22, 23].

Alternatively, narcotics can be avoided all
together. Scheduled acetaminophen and ketorolac
are very effective in reducing narcotic needs [24].
The addition of tramadol as needed for break-
through pain helps avoid the narcotic side effects.
Avoidance of narcotics helps with prevention of
postoperative ileus. Additional medications that
can be included in the postoperative pain regimen
to avoid narcotics include scheduled celecoxib
and pregabalin [24]. Antimuscarinics and anti-
spasmodics (e.g., oxybutynin and hyoscyamine)
should be offered as needed for postoperative
bladder spasms. [23] Lidocaine jelly 2% can
often be helpful for catheter related discomfort at
the urethral meatus [23]. Patients are educated by
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nursing on what bladder spasms are and when
they would want to ask for these medications to
manage such symptoms. If the patient begins to
show early signs of ileus, methylnaltrexone 12 mg
subcutaneously has been reported as promising in
some studies at reversing the narcotic related side
effects [25, 26].

An additional method of pain control is a
transverse abdominal plan (TAP) block. This can
be performed by the surgical or anesthesia team
[27]. However, these are unlikely to be necessary
in RARP patients. Consideration could be given
to TAP blocks for postoperative pain control in
patients with chronic narcotic use.

Discharge with acetaminophen/oxycodone or
acetaminophen/hydrocodone combination tab-
lets, oxybutynin as needed for bladder spasms,
and over the counter ibuprofen as needed is our
current routine home pain regimen.

Cardiopulmonary Care

If a beta-blocker has been started or was a routine
medication for the patient preoperatively, this
should be continued postoperatively. There is no
benefit reported in the literature for those patients
not previously administered a beta-blocker to
start this in the postoperative period [28].

Incentive spirometers should be provided to
patients because these are low cost; however,
early ambulation usually provides sufficient post-
operative pulmonary exercise [29].

Antibiotic Prophylaxis in Radical
Prostatectomy

Antibiotic prophylaxis at the time of prostatec-
tomy has been shown to decrease the rate of uri-
nary tract infections and surgical site infections
postoperatively [30, 31]. The American Urologic
Association (AUA) recommends antibiotic pro-
phylaxis at the time of surgery for all patients
undergoing surgery with entry into the
genitourinary tract [30]. The duration of antibi-
otic prophylaxis should be limited to 24 h based
on the results of a randomized clinical trial,
which demonstrates that 1 day of perioperative
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antibiotic prophylaxis was equivalent to 4 day
duration [30, 32]. The antibiotics of choice are a
first or second generation Cephalosporins,
Aminoglycosides, Aztreonam with Metronidazole
or Clindamycin. Alternative antibiotics include
Ampicillin/Sulbactam or Fluoroquinolones [30].

Venous Thromboembolism
Prophylaxis

Venous thromboembolism (VTE) prophylaxis is
essential in preventing postoperative thromboem-
bolic complications. Despite major reductions in
VTE, after surgery for urologic malignancy due
to the systematic application of preventative rec-
ommendations, the occurrence of such events
remains high [33]. Extended pelvic lymph node
dissections may contribute to increased rates of
VTE [34]. The increase in relative risk for VTE
following a pelvic lymph node dissection is
between 31.6 (95 % CI 12.4-80.6) and 69.6 (95 %
CI 35.3-137.4) for the first 14 days after prosta-
tectomy with 73 % of the VTE events diagnosed
within that same time frame [35, 36].
Contemporary reports VTE rates within 30 days
following radical prostatectomy range from 1 to
11 % [35-40]. Given the increased risk, it is stan-
dard to provide patients with VTE prophylaxis. In
our experience, intermittent pneumatic compres-
sion device application with low molecular weight
heparin (LMWH) (e.g., Enoxaparin 40 mg or
Dalteparin 5000 units) is safe and effective at
reducing postoperative VTE in RARP patients.

In patients not following the care pathway
(e.g., prolonged hospitalization with ileus, read-
mission), extended duration prophylactic antico-
agulation for 28 days with LMWH is helpful in
preventing VTE [41, 42]. Additionally patients at
very high risk of developing a VTE (e.g., factor V
Liden deficiency, history of VTE) consideration
should be given for discharge with 28 days of
prophylactic anticoagulation using low molecu-
lar weight heparin [43].

Presentation with a postoperative VTE should
prompt a scan of the pelvis to investigate if a
lymphocele is compressing a pelvic vein as a
cause of VTE development.
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Pelvic Drain Removal

Some urologists may not leave pelvic drains, but
the majority of surgeons leave a drain after prosta-
tectomy [44]. If the surgeon has left a pelvic drain,
it is important for the provider team to have a plan
for removal. Prior to drain removal, patient partici-
pation in ambulation is needed to ensure the output
remains below the surgeons’ threshold for removal.
Surgeons must set a cutoff value for drain removal
prior to discharge, for both extraperitoneal and
intraperitoneal RARP. Most drains can be removed
prior to discharge. It is our practice to remove intra-
peritoneal RARP drains if the output is less than
100 ml for the last 8 h, and for extraperitoneal less
than 75 ml over the same time period, regardless of
lymph node dissection status.

Discharge Postoperative Day 1

With appropriate patient selection and patient
preparation, discharging the same day is fea-
sible [27, 45]. However, in general, discharge
the morning after is more often expected
postoperatively.

Expectations must be set preoperatively for
anticipated discharge on POD 1 [5]. A reason to
keep the RARP patient overnight is because these
patients are often hypovolemic after fluid restric-
tion for surgery preparation and the intraoperative
fluid restriction, thus commonly requiring at least
a mild resuscitation [12]. Even though a short
overnight stay is usually indicated, it is uncommon
for the patients after RARP to have any electrolyte
or hematological abnormalities, thus avoidance of
postoperative labs is usually appropriate [29].
Even though postoperative labs are often unneces-
sary, if there is a large blood loss during surgery,
high drain outputs or clinical indication specific to
a patient, labs may be indicated [29].

Once the patient has tolerated a regular break-
fast, ambulated sufficiently, pain is controlled
with all oral medication, had catheter teaching,
and usually after pelvic drain removal, the patient
is ready for discharge. The RARP patient is often
discharged less than 24 h after entrance into the
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operating room. Discharge is held for abdominal
distention and pain that cannot be managed with
oral medications; however, this is rare. No signs
of bowel function are necessary to discharge the
patient, unless they are not tolerating clear or
regular diet.

Catheter Removal
Cystogram

Catheter removal at postoperative day 7-10
allows for a low chance of urinary retention and a
high chance of complete healing of the urethro-
vesical anastomosis [29]. It is unnecessary to
obtain a cystogram prior to catheter removal [46].

Antibiotics

One of the key questions associated with catheter
removal is when and for how long antibiotics are
needed. Although there is no evidence that the
time of catheter removal is a high risk window
for the development of a symptomatic UTI, there
is a belief that manipulation of the catheter in the
presence of bacteriuria during the removal pro-
cess may predispose to the subsequent develop-
ment of UTIL For this reason, many providers
administer antibiotic prophylaxis around the time
of catheter removal [47]. However, this practice
is controversial. Although the use of prophylactic
antibiotics may reduce the number of symptom-
atic urinary tract infections, it is unclear whether
the benefits outweigh the risks of developing
Clostridium difficile infection or selection for
antibiotic-resistant bacteria [48-51].

Current national society guidelines also dif-
fer on recommendations for antibiotic prophy-
laxis at the time of urinary catheter removal.
The position of the Infectious Diseases Society
of America is that prophylactic antimicrobials
should not be administered routinely to patients
at the time of catheter removal [50]. The AUA
recommends consideration of antibiotic pro-
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phylaxis for catheter removal after urinary tract
surgery when the catheter is in place for greater
than 48-72 h in high risk patients. The AUA
defines high risk individuals as patients with
advanced age, anatomic abnormalities of the
urinary tract, poor nutrition, smoking, chronic
steroid use, immunodeficiency, prolonged hos-
pitalization, distant coexistent infection, all of
which are commonly present in patients under-
going radical prostatectomy. With the growing
prevalence of resistant bacteria and Clostridium
difficile infections, administration of prophylac-
tic antibiotics at the time of catheter removal
after prostatectomy should only be considered
in high risk patients or in patients where urinary
tract infection would be especially harmful. For
patients in whom providers decide to use pro-
phylactic antibiotics, the AUA recommends
24 h or less of antibiotic coverage. The preferred
choice is a Fluoroquinolone or Trimethoprim—
Sulfamethoxazole.  Alternative  antibiotics
include Aminoglycosides and/or Ampicillin,
first or second generation Cephalosporins or
Amoxicillin/Clavulanate [2]. Randomized clini-
cal trials are necessary to determine the utility
of antibiotic prophylaxis for catheter removal
after radical prostatectomy as well as the appro-
priate type and duration of therapy. Until high
quality evidence exists, antibiotic prophylaxis
for catheter removal should be considered
in high risk patients according to the AUA
recommendations.

Conclusions

Proper patient and family education of the peri-
operative care plan is key to a rapid recovery.
Most patients undergoing RARP are candidates
for discharge on POD 1. Earlier discharge or dis-
charge immediately post-op is possible. In our
experience, we have discharged a number of
patients the afternoon or evening of the day of
surgery. Our patients are routinely discharged
less than 24 h from the time of arrival to the hos-
pital. Hospital length of stay is often used as a
surrogate marker of recovery. The goal, however,
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should not be on timing of discharge, but rathera under the control of the surgical team. While
rapid and successful recovery, and avoidance of patient care is individualized, care pathways are
readmission. Every patient presents unique sets helpful in eliminating wasteful variations in prac-
of physiological or social issues that can impact tice patterns, and set standards to continue to
all aspects of the recovery, in addition to factors improve from Table 22.1.

Table 22.1 Review of a pathway

Phase of care
Preoperative

Intraoperative

Postoperative care day of surgery

Postoperative day 1

Postoperative day 7-10

Table 22.2 Post-Operative Order Set Example

Diet

Diet clear liquid
Diet regular
Nursing

Notify provider

Vital signs

Intake and output

Jackson Pratt drain to bulb suction
Catheter care

Ambulate patient

Foley leg bag teaching

Intervention

Patient education

Preoperative subcutaneous heparin prophylaxis

Belladonna and opium suppository

Avoidance of fluid overload

Maintenance of normothermia

Intermittent pneumatic compression (IPC) stockings

Clear liquid diet

Ambulation within first few hours after leaving the operating room
Metoclopramide 5 mg IV every 6 h

Ketorolac 15 mg IV every 6 h

As needed acetaminophen with oxycodone or hydrocodone every 4 h
IV morphine or hydromorphone for break through pain control
Oxybutynin 5 mg as needed for bladder spasms

Enoxaparin 40 mg every 24 h

IPC stockings

Restarting home medications

IV fluid resuscitation as needed for hemodynamics and urine output
Starting Foley catheter teaching

Regular diet at 5:00 a.m.

Discontinue IV fluids

Last dose of antibiotic

All medications by mouth

Continue ambulation

Complete Foley catheter teaching

Pelvic drain removal

Discharge after breakfast

Foley catheter removal in the office

Diet effective now, starting today
Diet effective 0500, starting tomorrow

Starting today notify provider: Systolic blood pressure: <100 and
> 160, Diastolic blood pressure: < 40 and > 100, Heart rete: < 60
and > 100, Respirations: < 10 and > 30, Temperature: > 38.5,
Urine output <120ml for 4 hours

Every 4 hours

Every 8 hours

Measure and record every 8 hours
Every 8 hours, catheter in cath-secure
3 times daily, start today

One time, foley leg bag teaching
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Table 22.2 (continued)

Medications
Sodium chloride IV OR Lactated ringers IV

Cefoxitin IV OR
Clindamycin 600mg IV + gentamicin 80mg IV

Metoclopramide IV
Acetaminophen 1000mg
Tramadol 50mg
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150 ml/hr, intravenous

1 g, every 8 hours, for 3 doses OR
Every 8 hours, for 3 doses

5mg, every 6 hours
1 tablet, oral, every 8 hours
1 tablet, oral, every 4 hours prn, mild pain

2 tablet, oral, every 4 hours prn, moderate pain

Ketorolac IV
Oxycodone 5mg

15 mg, every 6 hours (limit 5 days)
1 tablet, oral, every 4 hours prn, mild pain

2 tablet, oral, every 4 hours prn, moderate pain

Hydrocodone 5mg

1 tablet, oral, every 4 hours prn, mild pain

2 tablet, oral, every 4 hours prn, moderate pain

Hydromorphone IV

Docusate sodium 100 mg
Oxybutynin

Ondansetron IV

Promethazine IV

Pantoprazole

Home Medication Reconciliation

0.5 mg, every 2 hours prn, breakthrough pain
Oral, 2 times daily

5 mg, oral, every 8 hours prn, bladder spasms
4 mg, every 4 hours prn, nausea

12.5 mg, every 6 hours prn, nausea

40 mg, oral, every morning, starting today

Venous Thromboembolism Prophylaxis (Choose one of the following + IPCs)

If patients classified as moderate, high and very |40 mg, subcutaneous, every 24 hours

high risk: enoxaparin
Patients >120kg: enoxaparin

All patients with creatinine clearance
<30ml/min: enoxaparin

Intermittent pneumatic compression (IPC)

40 mg, subcutaneous, every 12 hours
30 mg, subcutaneous, every 24 hours

With assessment every 8 hours

Instructions: while in bed
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Introduction

The American Cancer Society estimated that
about 233,000 new cases of prostate cancer
would be diagnosed in the year 2014 [1]. Given
the improvement in detection and treatment
modalities, prostate cancer patients are diagnosed
at an earlier stage that can be both cured and con-
trolled. Radical prostatectomy and radiation ther-
apy are highly effective in improving cancer
survival. However, despite the improved treat-
ment efficacy, secondary effects such as erectile
dysfunction (ED) still remain as a major concern
for both physicians and patients. Alemozaffar
et al. [2] attempted to predict erectile function
after prostate cancer patients undergoing radical
prostatectomy (RP), external radiotherapy (RT)
and brachytherapy. Pretreatment sexual health
related quality of life score, age, serum prostate-
specific antigen level, race/ethnicity, body mass
index, and intended treatment details were associ-
ated with functional erections 2 years after treat-
ment. They found that 48 % of patients (n=1027)
with functional erections prior to treatment
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reported erectile dysfunction 2 years after treat-
ment. In the prostatectomy cohort, 60% of
patients with prior functional erections reported
ED, along with 42 and 37 % of the external radio-
therapy and brachytherapy cohorts, respectively.
The Prostate Cancer Outcomes study revealed
60% of men experienced self-reported erectile
dysfunction 18 months after radical prostatec-
tomy, and only 28 % of men reported erections
firm enough for intercourse at a 5-year follow-up
[3]. This pernicious effect on sexual function has
wider effects on men’s quality of life and general
well-being. Even more, many urologists believe
more patients would accept surgical treatment if
it were not for the possibility of developing post-
operative ED [4].

Previous reviews have reported that ED after
radical prostatectomy may take up to 4 years to
recover, with as many as 20-80% of these
patients never returning to normal erectile func-
tion [5]. Penile rehabilitation consists of under-
standing the mechanisms that cause erectile
dysfunction and utilizing pharmacologic agents,
devices or interventions to promote male sexual
function before and after any insult to the penile
erectile physiologic axis [6]. For the past decade
many researchers have pursued to define effec-
tive treatment modalities to improve ED after
prostate cancer treatment. Despite the under-
standing of the mechanisms and well-estab-
lished rationale for post-prostate treatment
penile rehabilitation, there is still no consensus
regarding effective rehabilitation programs. This
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chapterreviews a contemporary series of trials
and studies pertaining to penile rehabilitation
after prostate cancer treatment.

Pathophysiology
of Post-prostatectomy ED

The pathophysiology of ED after prostate cancer
treatment has been found to be multifactorial.
There is evidence that changes of neuropraxia,
ischemic and hypoxic insults, fibrotic remodel-
ing, and apoptosis contribute to erectile dysfunc-
tion even after meticulous dissection in attempt
to preserve the neurovascular bundle during pros-
tatectomy [7, 8]. Neuropraxia ensues due to
mechanical stretching of cavernous nerves during
prostate retraction, thermal injury to nerve tissue
from electrocautery use, inflammation from sur-
gical trauma, and nerve ischemia secondary to
damage to blood supply during surgery. Studies
have shown that even in the most cautious dissec-
tion during nerve-sparing prostatectomy, a cer-
tain degree of neuropraxia occurs. These nerves
tend to recover slowly and may take up to 3 years
to recover their baseline status [9].

The persistent lack of erections after neuro-
praxia can itself set up a cascade of harmful pro-
cesses to erectile function. Wang summarized the
mechanism of how chronic impotence promotes
poor oxygenation of the corporeal bodies, which
consequently leads to cavernosal fibrosis and

a mmven b
[ artery

88%

12% 73%

Fig. 23.1 (a—c¢) The blood composition in the
corpus cavernosum by the following formula:
A%=|Measured SO2 - V (802)]/[A(S02) -V (S02)]

; V9% =1-A%. (a) Flaccid group: arterial blood accounts
for 12 %, and venous blood accounts for 88 % in the cor-
pus cavernosum. (b) In the Traction group: arterial blood
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transformation of the trabecular smooth muscle
through collagen, which itself leads to the loss of
the veno-occlusive mechanism required to main-
tain erections. Furthermore, ligation of accessory
internal pudendal arteries during prostatectomy
decreases arterial inflow. The combination of
nerve damage with decreased arterial inflow may
exacerbate hypoxia and ultimately result in apop-
tosis (Fig. 23.1) [8, 10].

Radiotherapy also causes ED by damaging
the neurovascular bundle, penile vasculature,
and cavernosal tissue, although the impact to
these components is different. Stember et al.
[11] reported that there are three mechanisms
of injury contributing to the development of ED
after radiation therapy. The first mechanism is
vasculogenic. Radiation precipitates fibrosis
and ischemia by damaging endothelial cells in
penile arteries and sinusoids of the corpora cav-
ernosum in a dose- and time-dependent manner.
Secondly, neurovascular injury occurs but to a
much lesser extent. Zelefsky and Eid [12] clas-
sified neurogenic injury in 3% of post-RT
patients in a penile Duplex Doppler-based
study. The third major effect is the dose-
dependent ultrastructural changes that generate
corporal fibrosis, venous leakage and therefore,
inability to maintain erections. In many occa-
sions radiation is accompanied by androgen
deprivation therapy (ADT) which by itself has
been found to decrease erectile function, ejacu-
lation and libido [13].

I vein
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Evein
I artery

Il artery 62%

27%

38%

accounts for 27 %, and venous blood accounts for 73 % in
the corpus cavernosum. (¢) VED therapy group: arterial
blood accounts for 62 %, and venous blood accounts for
38% in the corpus cavernosum. Lin HC et al. Asian J
Androl. 2013 (15):387-390
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After understanding the mechanisms that pro-
mote ED after prostate cancer treatment, multiple
studies have been focused on evaluating ways to
increase oxygenation of the cavernosal bodies,
decrease tissue fibrosis and apoptosis, and conse-
quentially improve erectile function. The role of
penile rehabilitation is to maintain tissue oxygen-
ation and prevent tissue fibrosis until the caverno-
sal nerves recover from neuropraxia with the
return of spontaneous nocturnal tumescence.

Phosphodiesterase 5 Inhibitors

Since entering the market in 1998, phosphodies-
terase-5 inhibitors (PDES5i) revolutionized the
treatment of ED. Its relatively safe profile and
ease of use have made them popular among
patients and physicians. PDESis decrease the
breakdown of cyclic guanosine monophosphate
(cGMP) that increases the efflux of intracellular
calcium ions and result in smooth muscle relax-
ation and erection. This mechanism is potentiated
by nitric oxide production stimulated by cavern-
ous nerves [14, 15]. Clinical trials using PDESis
presented in this review are summarized in
Table 23.1.

A number of studies have investigated the role
of PDESis in post-prostate cancer treatment
patients, and many of these reported higher
International Index of Erectile Function (IIEF)
scores (Fig. 23.2) and spontaneous erection rates
[16—19]. Padma-Nathan et al. [19] performed the
first multicenter, double-blind, randomized,
placebo-controlled trial to our knowledge evalu-
ating the effects of nightly sildenafil on erectile
function after bilateral nerve-sparing RP. They
randomized 125 patients into three parallel fixed-
dose treatment groups: placebo and 50 mg or
100 mg sildenafil. Trial enrollment ended prema-
turely because of a ‘lack of treatment effect’, but
82 men completed the trial and 76 completed the
post-washout evaluation period. After an 8-week
washout period, only one of 25 patients (4 %) in
the placebo arm was potent, vs. 14 of 51 patients
(27 %) in the sildenafil 50 and 100 mg groups
combined. The significant difference of p=0.016
suggested that nightly sildenafil has a benefit for
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penile rehabilitation after prostatectomy. Critics
of this study state that the placebo rate was lower
than that specified by the investigators [20]. Also,
treatment administration began 1 month after sur-
gery and there was a significant patient dropout
rate, which may call into question the statistical
power of the study.

Montorsi et al. [21] published the REINVENT
penile rehabilitation after prostatectomy trial in
2008. REINVENT was a 628-patient, multi-
center, double-blind placebo-controlled trial in
which patients with a baseline IIEF score of >26
were randomized into taking nightly vardenafil,
on-demand vardenafil, or placebo for 9 months.
Primary outcome was percentage of patients
achieving an Erectile Function domain of the
IIEF (IIEF-EF) score >21. After the 9-month
treatment period, on-demand vardenafil was
associated with more patients scoring >22 com-
pared to placebo. However, results from this trial
did not support nightly vardenafil over on-
demand dosing, and as a matter of fact found no
improvement in IIEF score after washout for
either protocol compared with placebo.
Limitations to this study are that dropout rates
ranged between 31 and 35 % in the study arms
and there was no defined limit in drug usage in
the on-demand arm, therefore creating doubt that
the two study arms truly represented different
dosage patterns. The authors concluded that their
data argue against the use of nightly PDES5i in the
treatment of post-prostatectomy ED.

Pavlovich et al. [22] found similar results
when they randomized 100 preoperatively potent
men who had undergone nerve-sparing RP to
receive either nightly sildenafil and on-demand
placebo (nightly sildenafil group), or on-demand
sildenafil and nightly placebo (on-demand silde-
nafil group; with a maximum on-demand dose of
6 tablets/month) starting the day after surgery for
12 months. All men had previously completed
a pre-surgery [IEF-EF survey and had a score
of >26 before undergoing nerve-sparing RP.
Surgeons prospectively recorded the quality of
neurovascular bundle (NVB) preservation and
this was quantified using a nerve sparing score
(NSS) of one to four, with higher scores repre-
senting better preservation. The double-blind



Table 23.1 Penile rehabilitation after prostate cancer treatment

: summary of clinical trials using oral PDESis

Prostate CA| ED treatment
treatment | (treatment
Author Year N Follow-up | Study design modality period) Significant findings
Padma- 2008 125 |44 Weeks | Prospective, RP Nightly Sildenafil had higher
Nathan double blind, sildenafil vs. IIEF score and
randomized, placebo (36 increased nocturnal
placebo- weeks) rigidity
controlled
Pavlovich 2013 100 |13 Prospective, RP Daily No difference in
Months double-blind, sildenafil with | IIEF scores between
randomized on demand treatments
placebo vs.
daily placebo
with on
demand
sildenafil (12
months)
Montorsi 2008 628 | 135 Prospective, RP Nightly On-demand group
Months double-blind, vardenafil vs. | had significantly
randomized, on-demand vs. | more patients with
placebo- placebo (9 IIEF >22
controlled months) After a washout
period, there was no
difference in EF
between groups
Montorsi 2013 423 135 Prospective RP Tadalafil — Daily Tadalafil
Months double-blind, nightly vs. had significantly
randomized, on-demand vs. | higher IIEF at 9
placebo- placebo (9 months treatment
controlled months) period
—  After washout,
no difference in EF
between groups
— Tadalafil daily:
protection from
penile length loss
Mulhall 2013 298 | 12 Weeks | Prospective, RP Avanafil On-demand Avanafil
double-blind, on-demand 100 mg or 200 mg
randomized, 100 mg vs. improved drug-
placebo- 200 mg vs. assisted EF
controlled placebo (12 —  Washout
weeks) period not
assessed
Ilic 2012 |27 2 Years Prospective RT Prophylactic Daily sildenafil did
double-blind, daily sildenafil | not result in
randomized, vs. placebo (6 | improved EF at 2
placebo months) years
controlled
Zelefsky 2014 279 | 2 Years Prospective RT Daily Daily
double-blind, sildenafil vs. sildenafil =improved
randomized, placebo (6 overall EF
placebo months)
controlled
Pisansky 2014 242 |1 Year Prospective RT Daily Tadalafil | Daily tadalafil
double-blind, vs. placebo did not
randomized, (24 weeks) result in
placebo improved
controlled EF

PDES5i phosphodiesterase-5 inhibitors, RP radical prostatectomy, RT radiotherapy, //EF international index of erectile
function, EF erectile function
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Questions

Response options

Questions Response options

Q1. How often were you able to
get an erection during sexual
activity?

Q2. When you had erections with
sexual stimulation, how often
where your erections hard enough
for penetration?

0 = No sexual activity

1 = Almost never/never

2 = A few times (much less than
half the time)

3 = Sometimes (about half the time)

4 = Most times (much more than
half the time)

5 = Almost always/always

Q3. When you attempted sexual
intercourse, how often were you
able to penetrate (enter) your
partner?

Q4. During sexual intercourse,
how often were you able to
maintain your erection after you
had penetrated (entered) your
partner?

0 = Did not attempt intercourse

1 = Almost never/never

2 = A few times (much less than
half the time)

3 = Sometimes (about half the time)

4 = Most times (much more than
half the time)

5 = Almost always/always

Q5. During sexual intercourse,
how difficult was it to maintain
your erection to completion of
intercourse?

0 = Did not attempt intercourse
1 = Extremely difficult

2 = Very difficult

3 = Difficult

4 = Slightly difficult

5 = Not difficult

Q6. How many times have you
attempted sexual intercourse?

0 = No attempts

1 = One to two attempts

2 =Three to four attempts
3 = Five to six attempts

4 =Seven to 10 attempts

5 = More than 11 attempts

Q7. When you attempted sexual
intercourse, how often was it
satisfactory to you?

0 = Did not attempt intercourse
1 = Almost never/never
2 = A few times (much less than

half the time)
3 = Sometimes (about half the time)

0 = No intercourse

1= No enjoyment

2 = Not very enjoyable

3 = Fairly enjoyable

4 = Highly enjoyable

5 = Very highly enjoyable

Q8. How much have you
enjoyed sexual intercourse?

Q9. When you had sexual
stimulation or intercourse, how
often did you ejaculate?

Q10. When you had sexual
stimulation or intercourse, how
often did you have the feeling
of orgasm or climax?

0 = No sexual stimulation/intercourse
1 = Almost never/never
2 = A few times (much less than
half the time)
3 = Sometimes (about half
the time)
4 = Most times (much more than
half the time)
5 = Almost always/always

1= Almost never

2 = A few times (much less than
half the time)

3 = Sometimes (about half the time)

4 = Most times (much more than
half the time)

5 = Almost always/always

Q11. How often have you felt
sexual desire?

1 =Very low/none at all
2 =Low

3 = Moderate

4 = High

5 =Very high

Q12. How would you have rate
your level of sexual desire?

Q13. How satisfied have you
been with your overall sex life?
Q14. How satisfied have you
been withyour sexual
relationship with your partner?

1 = Very dissatisfied

2 = Moderately dissatisfied

3 = About equally satisfied and
dissatisfied

4 = Moderately satisfied

5 = Very satisfied

. 1=Very low
4 = Most times (much more than 015 How do you rate your 2=1L
X confidence that you could get =Low
half the time) d k ion2 3 = Moderate
5 = Almost always/always and keep an erection? .
4 = High
5 = Very high
SCORING
Domain Erectile function Intercourse satisfaction Orgasmic function Sexual desire Overall satisfaction
Questions: 1. 6. 9. 11. 13.
2. 7. 10. 12. 14.
3. 8.
4.
5.
15.
Total score
(1-30) (0-15) (0-10) (2-10) (2-10)

Fig.23.2 The International Index of Erectile Function is
a validated tool for detecting erectile dysfunction. It
addresses the relevant domains of male sexual function
and has been linguistically validated in ten languages. All

study period included quality-of-life assessments
at 1, 3, 6, 9, and 12 months after RP, and at 13
months after a washout period. Compliance in
returning questionnaires ranged from 60 to 96 %
per time-point, but was balanced between groups.
After adjusting for potential confounding factors,
no significant differences were found in erectile

questions in the above questionnaire are preceded by the
phrase “Over the past 4 weeks....” Source: http://www.
aafp.org/afp/2000/0101/p95.html. Reprinted [56]

function between treatments (nightly vs. on
-demand sildenafil) at any single time-point after
RP. The summary NSS was the only factor that
was consistently found to have a significant asso-
ciation with EF outcomes in all longitudinal mul-
tivariable models. A 1-unit increase in NSS was
associated with an absolute increase in IIEF-EF


http://www.aafp.org/afp/2000/0101/p95.html
http://www.aafp.org/afp/2000/0101/p95.html
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score of 1.65 (p=0.005). This study had factors
that weakened its findings. First, fearing that
patients would not want to be randomized to a
placebo-only group, a pure placebo arm was not
part of the trial. Ninety percent of subjects were
Caucasian, which may not necessarily be gener-
alizable to all populations. Moreover, the study
period in the trial was only 13 months, which is
short of the 18-24 months duration recom-
mended by some authors.

In a recent study, Mulhall et al. [23] found that
3 months of treatment with the newly approved
PDESi avanafil taken on-demand significantly
improved drug-assisted erectile function after
prostatectomy. They randomized 298 patients
with post-RP ED of 6 months or more to on-
demand 100 or 200 mg avanafil or placebo for 12
weeks. At the end of treatment 100 mg (31 %) and
200 mg (41 %) avanafil groups responded that
treatment improved their erections when com-
pared to placebo (10.7 %). Treatment efficacy was
also statistically significant when stratifications
by age, ED baseline severity, and type of RP were
performed. Dropout rates ranged from 8 to 24 %
between groups, with the largest amount in the
placebo group in which 14 of 24 patients discon-
tinued from the study withdrew their consent.
This fact raises the possibility that these patients
perceived lack of treatment efficacy. Sustained
effect on unassisted EF and long-term response to
treatment were not assessed in this study.

The REACTT conducted by Montorsi et al.
[24] trial attempted to compare the efficacy of
tadalafil daily and on demand vs. placebo in
improving unassisted erectile function and reduc-
ing loss of penile length following nerve-sparing
RP. Four hundred twenty-three patients were ran-
domized into 9 months of treatment with tadalafil
5 mg once daily, tadalafil 20 mg on demand, or
placebo followed by a 6-week washout period
and 3 months open-label tadalafil once daily (all
patients). Drop out rates were 14—18 % between
groups. They found that after 9 months of treat-
ment there was a significant difference in reach-
ing the target IIEF-EF >22 in the tadalafil once
daily group compared to placebo. Nonetheless,
after the drug free washout period, there was no
significant difference in EF between groups with
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20.9, 16.9 and 19.1 % of patients reaching target
ITEF-EF in the tadalafil once daily, on demand
and placebo groups, respectively. After the open-
label tadalafil once daily period IIEF-EF scores
increased in all treatment groups. Regarding
penile length, there was significantly less shrink-
age of penile length observed in the daily tadalafil
group (2.2 mm) compared to other groups
(7.9 mm on demand, 6.3 mm placebo) at 9
months of treatment. This data suggests that
PDES5is may play a role in the preservation of
cavernosal integrity by protecting against struc-
tural changes after post-prostatectomy neuro-
praxia [24-27].

As stated earlier, the etiology of post-RT erec-
tile dysfunction appears to be more related to
vascular (endothelial) dysfunction rather than
neural injury. There are studies in which patients
treated with sildenafil or tadalafil had improved
flow-mediated dilation and some authors suggest
these medications have a protective effect in the
vascular endothelium [28, 29]. Ilic et al. [30]
examined whether early prophylactic sildenafil is
effective in reducing long-term ED in prostate
cancer patients treated with radiation. A total of
27 men were randomized at a 1:1 ratio to receive
either sildenafil citrate 50 mg or placebo every
night starting 1 month after completion of radio-
therapy for a total of 6 months. The primary out-
come of this trial was erectile function measured
at 2 years post treatment using IIEF-5 score. The
trial was closed after 32 months due to a poor
accrual of patients. There was no significant dif-
ference in treatment compliance between groups
with 95.1 and 96 % compliance of men in silde-
nafil and placebo groups, respectively. They
found a significant difference in IIEF-5 scores by
week four of the study and at 6 months (p=0.02
and p=0.02, respectively). However, there was
no difference in erectile function between groups
at 2 years after treatment (p=0.48), therefore
suggesting that regular use of sildenafil after RT
for prostate cancer does not improve long-term
EF. This study was grossly underpowered by its
small study cohort size and early study
termination.

A larger study conducted by Zelefsky et al.
[31] investigated if adjuvant daily sildenafil
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preserved EF during and after radiotherapy. They
randomized 279 patients who were to undergo
radiation therapy with or without neo-adjuvant
ADT into taking prophylactic daily sildenafil
50 mg vs. placebo. Treatment was initiated 3
days pretreatment and continued daily for 6
months and outcomes were analyzed for 24
months after RT. As expected, ADT patients
tended to experience worse erectile function out-
comes than non-ADT patients. Among patients
not receiving ADT (90 %) there was a significant
difference in EF and IIEF scores during RT and
24 months between groups. At 24 months, 81.6 %
of the sildenafil group and 56% of placebo
patients reported functional erections. There
were no differences in EF outcomes among exter-
nal beam radiation therapy compared with
brachytherapy or a combined-modality treat-
ment. The greatest improvement in IIEF scores
and overall EF was at 6 and 12 months after treat-
ment, suggesting that a longer course of PDESi
may be required to provide even better functional
outcomes.

More recently, Pisansky et al. [32] conducted
the first multicenter, stratified, placebo-
controlled, double-blinded, parallel-group study
to our knowledge to evaluate tadalafil for ED pre-
vention in men treated with radiotherapy for
prostate cancer. Two hundred forty-two men with
localized prostate adenocarcinoma and intact
erectile function scheduled to receive radiother-
apy were randomized 1:1 into receiving 5 mg of
tadalafil daily vs. placebo. Baseline as well as
radiotherapy characteristics were balanced well,
with no significant differences between groups.
Treatment was started within 7 days after initia-
tion of external radiotherapy or the date of
brachytherapy and was to continue for 24 con-
secutive weeks. Participants reported IIEF scores
before radiotherapy and up to 1 year after treat-
ment. Intensity modulation was used in 98 % of
patient treated with external radiotherapy with a
median dose of 78.0Gy. Eighty five percent of
patients undergoing brachytherapy received
iodine 125, and palladium 103 was used for the
remainder. At weeks 28 and 30, they found no
statistically ~ significant difference between
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patients receiving tadalafil (79%) and those
receiving placebo (74 %). Moreover, tadalafil did
not result in a statistically significant difference
in improved sexual function at 1 year when com-
pared to placebo. They concluded that daily use
of tadalafil did not result in improved erectile
function when compared to placebo. However,
testing for other tadalafil dosing schedules, larger
study cohorts and longer follow-ups could yield
different results.

The question still remains on whether the use
of PDES5is as a penile rehabilitation regimen
would improve spontaneous EF in patients after
prostate cancer treatment. We found only one
meta-analysis and systematic review on the use
of oral PDESis for treating ED after nerve-sparing
RP. Wang et al. [33] screened 77 studies of which
eight randomized controlled trials met inclusion
criteria for their review. Some of these studies
were analyzed in our review [19, 23, 24]. They
attempted to systematically assess the efficacy
and safety of oral PDES5is for post-bilateral nerve
sparing RP ED. Erectile function was measured
using the IIEF scores, Sexual Encounter Profile
question 2 (SEP-2, “Were you able to insert your
penis into your partner’s vagina?”’ [yes/no]),
Sexual Encounter Profile question 3 (SEP-3,
“Did your erection last long enough for you to
have successful intercourse?” [yes/no]) and the
Global Assessment Question (GAQ, “Has the
treatment you have been taking during this study
improved your erection?” [yes/no]). The meta-
analysis showed that treatment with PDES5is
resulted in clinically favorable outcomes in term
of IIEF scores, SEP-2, SEP-3 and GAQ success
rate when compared to placebo. They also found
a trend, but no statistical significance, that
responsiveness to PDESis was associated with
longer treatment duration, higher dosage, on-
demand dosing, use of sildenafil and preoperative
mild ED. Although this data provides compelling
evidence for the use of PDESis as a primary treat-
ment for post-RP ED, there remains an opportu-
nity for the development of appropriately
designed RTCs with sufficiently long-term fol-
low-up to address PDES5i use, dosage, and dura-
tion of treatment in penile rehabilitation.
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Vacuum Erection Devices

As mentioned earlier, patients have been found to
suffer from penile shrinkage after radical prosta-
tectomy. Fraiman et al. [34] demonstrated that
there was a decrease in penile dimensions after
RP. The flaccid and erect measurements of length
and circumference decreased almost 10%,
mostly between the first 4 and 8 months after
nerve-sparing RP. The vacuum erection device
(VED) has gained popularity among patients and
physicians due to its low complication rates, few
side effects, and cost-effectiveness when com-
pared to other penile rehabilitation modalities.
VED causes erections by creating negative pres-
sure around the penis and drawing both venous
and arterial blood into the corpus cavernosum
sinusoids.

Although previous studies suggested that
VED could preserve penile length and aid in the
return of spontaneous erections, there was no
basic scientific evidence demonstrating that
VED therapy improved penile length after
RP. Lin et al. designed a study to explore the
mechanism of VED in penile rehabilitation by
analyzing cavernous oxygen saturation (SO2) in
rats after bilateral cavernous nerve crush
(BCNC), therefore mimicking ED after RP. They
randomized 30 adult male rats into three groups:
sham surgery with no cavernous crush, surgery
with BCNC and no therapy, and surgery with
BCNC and VED therapy. Penile length and
penile blood gas were analyzed in all three
groups. They found that VED therapy was effec-
tive in preventing penile shortening and penile
circumference reduction. Moreover, VED ther-
apy preserved erectile function by increasing
oxygen saturation level in penile cavernous tis-
sue and therefore, alleviating tissue hypoxia.
This helps inhibit apoptosis and prevent cavern-
ous tissue fibrosis [35].

Welliver et al. [36] confirmed these findings
by showing that the use of VED significantly
increased both glanular and corporal oximetry,
hence improving penile overall oxygen satura-
tion. The VED device contains a constriction ring
used at the base of the penis that aids in maintain-
ing erections for intercourse. However, it also
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decreases oxygen saturation after 30 min of use.
Therefore, the use of the constriction band is not
recommended in penile rehabilitation [37, 38].

There are few clinical trials that evaluate the
effect of VED after prostate cancer treatment.
Kohler et al. [39] randomized 28 men with base-
line IIEF scores of >11, to start daily VED use 1
month after nerve-sparing RP or start VED on-
demand prior to intercourse 6 months after sur-
gery. They found that men who had completed
early VED use had significantly greater IIEF
scores and stretched penile length (2 cm) com-
pared to the on-demand group. However, at last
follow-up (mean 9.5 months, 6—12 months) there
was no significant difference in outcomes, and
none of the patients reported unassisted EF suf-
ficient for intercourse. This in turn suggests the
need for longer rehabilitation periods and the
importance of neural pathway regeneration for
successful penile rehabilitation.

A prospective clinical trial by Raina et al. [40]
of 109 patients randomized into using daily VED
vs. no treatment found that at the end of 9 months,
80 % of those using VED had erections sufficient
for intercourse and were less likely to report
penile shrinkage (85% vs. 23 %, respectively).
Another prospective study by Raina and col-
leagues evaluated the long-term effects in EF
after RP with the early use of VED and other non-
oral ED treatments. One hundred forty-one
patients who had undergone nerve-sparing RP
were motivated to participate in early penile
rehabilitation. At 1- and 5-year follow-up, 80 and
62 % of men, respectively, were sexually active.
After 5 years 71 % of sexually active men had
natural erections sufficient for penetration with-
out assistance. Most patients used either VED
alone or in combination with another ED treat-
ment modality. Unfortunately, this study has
major limitations, as there was no control group,
and protocol details or nerve-sparing status were
not revealed. However, it does recognize VED as
a valuable and effective treatment in penile reha-
bilitation [41].

A retrospective study by Basal et al. reviewed
203 patients who underwent bilateral nerve-
sparing RP and utilized PDES5is, VED, the com-
bination of PDESi and VED or no treatment for
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penile rehabilitation. They attempted to study the
erectile function recovery period (EFRP) in
patients with mild, moderate or no preoperative
ED. Patients with mild ED yielded the shortest
EFRP with a mean recovery period of 8.73+5.67
months after surgery. Only PDESis and combina-
tion PDESis and VED groups had a beneficial
effect on EFRP [42]. We believe VED has an
important role in penile rehabilitation. Unlike
other therapies, VED can ensure multiple erec-
tions on a daily basis early in the penile rehabili-
tation period and thus prevent early penile
hypoxia which may lead to fibrosis and conse-
quently a decrease in stretch penile length and
long-term ED. Its mechanism causing erections
works independently of the neural pathway and
thus overcomes problems generated by neuro-
praxia. Most importantly, VED can be used safely
with other treatment modalities to achieve better
EF results. A summary of clinical trials that
assess VED and other non-oral modalities are
presented in Table 23.2.

Intraurethral Therapy

Intraurethral alprostadil (IUA) is a urethral sup-
pository that delivers prostaglandin E1 (PGE1).
PGEL acts locally by increasing levels of cyclic
adenosine 3’,5’-cyclic monophosphate (cAMP)
within erectile tissue. IUA acts indirectly in the

]

Fig. 23.3 Medicated urethral system for erection
(MUSE, Vivus Inc. Mountain View, CA, USA). (a)
Device used for insertion of the intraurethral suppository.
The curved arrow shows the medicated pellet. (b) While

erectile tissue through the urethra [15, 43]. This
urethral suppository bypasses the neural pathway
in the corpora cavernosum and generally does not
cause systemic side effects. The most common
side-effect is urethral burning and penile pain.
McCullough et al. [43] reported the first ran-
domized, prospective trial to study the effect of
nightly Medicated Urethral System for Erection
(MUSE, Vivus Inc. Mountain View, CA, USA)
(Fig. 23.3). A total of 212 men were randomized
into taking IUA or sildenafil nightly. ITUA was
titrated from 125 to 250 pg after 1 month of treat-
ment for better toleration. Dropout rates were
19 % for the sildenafil group and 30 % for IUA
group. Most dropouts occurred with the increase
in IUA dosage secondary to pain. Compliance
rates were 98 and 79 % for sildenafil and TUA
groups, respectively. IIEF scores increased in the
IUA and SC groups from a mean of 9.9 and 10.4
at 1-month to 15.28 and 17.65 at study end,
respectively. At 9 months, there were no statisti-
cally significant differences in the IIEF-EF score
and successful intercourse rates. The only statis-
tically significant difference between groups in
erections, assessed by the global assessment
question (GAQ, “Has the treatment you have
been taking during this study improved your
erection?” [yes/no]), occurred at 6 months in
favor of IUA (76 % vs. 60 %). It is possible this
benefit occurred in the period of neuropraxia
when PDED5i are not expected to be effective.

keeping the penis stretched, insert the device up to the col-
lar of the applicator and then push the button on the appli-
cator. Source: Www.muserx.com
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Table 23.2 Penile rehabilitation after prostate cancer treatment: summary of clinical trials using non-oral modalities

Prostate
CA ED treatment
treatment | (treatment Significant
Author Year |N Follow-up | Study design modality | period) findings
Kohler 2007 |28 6-12 Prospective, RP Daily VED vs. | At 6 months,
Months randomized no treatment (6 | early VED had
months) better IIEF and
penile length.
No difference at
last follow-up
between groups
Raina 2010 141 |5 Years Prospective, no RP VED and other | Most men who
control non-oral tried non-oral
therapies (9 agents, with or
months) without VED,
remained
sexually active
after 5 years
McCullough 2010 212 |9 Months | Prospective, RP TUA vs. No difference in
randomized sildenafil (9 IIEF and
months) intercourse
success between
treatments
Montorsi 1997 |30 12 Weeks | Prospective RP ICI versusno | ICI has higher
randomized treatment (12 rate of
weeks) spontaneous
erections
compared with
controls
Mulhall 2005 132 |18 Prospective, no RP Sildenafil+ICI | Treatment group
Months control (12 months) had more
spontaneous
erections and
higher IIEF
compared with
controls
Men on
rehabilitation
are more likely
to respond to
treatment
Mulhall 2009 | 84 2 Years Retrospective,no | RP Sildenafil+ICI | Early better
control Early (2 delayed group in
months) vs. unassisted
Delayed (7 erections
months)
Fode 2014 |68 18 Retrospective RP PVS w PDES5i | No significant
Months vs. No PVS w | difference,
PDES5i (6 though trend of
weeks) better IIEF score
in patients using
PVS

RP radical prostatectomy, VED vacuum erection devices, /UA intraurethral alprostadil, /CI intracavernosal injection
therapy, PVS penile vibratory stimulation, //EF international index of erectile function score
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Normal therapeutic doses of IUA range
between 500 and 1000 pg. Nonetheless, we found
no clinical trials that assess these doses in patients
undergoing prostate cancer treatment. Although
IUA can improve erections in patients with ED,
its use after prostate cancer treatment is limited in
the medical community. This is most likely sec-
ondary to cost and the lack of quality randomized
controlled trials to prove its overall effectiveness
in patients undergoing prostate cancer treatment.

Intracavernosal Injection

Intracavernosal injection (ICI) consists of PGEI
alprostadil alone or in combination with papaver-
ine and phentolamine. Phentolamine is an
a-blocker that causes smooth muscle relaxation
and papaverine is a nonspecific phosphodiesterase
inhibitor that increases both cAMP and cGMP in
the cavernous tissue. These agents in combination
act as vasoactive agents that aid in increasing
blood flow to the corpus cavernosum, hence caus-
ing erections and penile engorgement.

The first treatment studied as a penile rehabili-
tation strategy was ICI by Montorsi et al. [44] in
1997. Thirty patients who underwent bilateral
nerve-sparing RP were randomized to either
receive alprostadil injections three times per
week for 12 weeks vs. no treatment. After 6
months, 67 % of men in the treatment group vs.
20 % in the control group achieved spontaneous
erections sufficient for penetration. The research-
ers concluded that the injections of alprostadil
decreased the hypoxia-induced tissue damage.
Reported complications were minor and the ther-
apy proved to be well tolerated.

Mulhall et al. [45] published the only long-
term follow-up prospective study that assessed
ICI in penile rehabilitation. Men with preopera-
tive erections who underwent RP were treated
with early sildenafil and those who did not
respond were switched to ICI three times per
week. A total of 58 patients received penile reha-
bilitation treatment vs. 74 who were allowed to
have treatment on-demand off-protocol. Patients
who were not compliant with therapy for at least
12 months were excluded from the study group.

IIEF scores were assessed for 18 months. At 18
months after prostatectomy, 52 % of the rehabili-
tation group vs. 19% of the control group
reported unassisted spontaneous erections.
Ninety-five percent of patients responded to ICI
and 64 % to sildenafil in the study group, vs. 76
and 24% in the control group, respectively.
Limitations of this study include lack of random-
ization and intention-to-treat, and selection bias.

In a similar study in 2009, Mulhall et al. [46]
attempted to define if EF outcomes were better
with early institution of penile rehabilitation.
Forty-eight patients in the early group and 36
patients in the delayed group were instructed to
obtain three erections per week using sildenafil
initially, and if unsuccessful, then intracavernous
injections. Penile rehabilitation started at a mean
time of 2 months and 7 months after RP in the
early and delayed groups, respectively. At 2 years
after surgery, 48 % of the early group and 30 % of
the delayed group had unassisted erections hard
enough for penetration. There was also a statisti-
cal significant difference in those achieving an
IIEF-EF score >25 between groups. Even though
this is a retrospective study and selection bias
could have altered results, this study unveils evi-
dence that timing of penile rehabilitation is of
paramount importance.

ICI has been proven effective for treatment of
ED after prostate cancer treatment. However, we
are still in need of clinical trials with long-term
follow-up that assess its role in penile
rehabilitation.

Penile Vibratory Stimulation

The use of penile vibratory stimulation (PVS)
was first described by Sobrero et al. in 1965 [47].
Advancements in technology and technique led
to the development of devices that stimulate
penile erection in men with ED and ejaculation
in men with spinal cord injury. PVS works
through the stimulation of branches of the
pudendal nerves along the penile shaft. The
stimulation causes a reflex parasympathetic
erection through the activation of nerve terminal
endings that release nitric oxide and inhibit



222

J. Clavell-Hernandez and R. Wang

Fig.23.4 The Ferticare vibrator®
was used at an amplitude of 2 mm
and a vibration frequency of 100 Hz.
It was applied to the frenulum once
daily, with a sequence consisting of
10 s of stimulation followed by a 10 s
rest and repeated for a total of 10
times. Source: http://medicalvibrator.
com

sympathetic fibers. The resultant effect is the lib-
eration of cGMP and cAMP. Both of these cause
cavernosal smooth muscle dilation and penile
engorgement [48].

Fode and colleagues presented the first pro-
spective randomized study aimed to examine the
effect of PVS on penile rehabilitation in patients
undergoing nerve-sparing RP.  Sixty-eight
patients were randomized into using PVS with
oral PDES5is vs. oral PDESis without the use of
PVS. The Ferticare vibrator® (Fig. 23.4) was
used at an amplitude of 2 mm and a vibration fre-
quency of 100 Hz. It was applied to the frenulum
once daily, with a sequence consisting of 10 s of
stimulation followed by a 10 s rest and repeated
for a total of 10 times. Patients in the study group
were instructed in stimulating the frenulum once
daily for at least 1 week before surgery and after
catheter removal for a period of 6 weeks. IIEF
scores were evaluated at 3, 6, and 12 months after
surgery. Results showed that IIEF scores were
higher in the PVS group at all times, though no
difference reached significance. At 12 months
after surgery 53 % had reached an IIEF score of
at least 18, compared to 32 % of patients in the
control group (p=0.07) [49]. Patient compliance
and PDES5i type, frequency, or dosages were not
presented in this study. Furthermore, stopping
PVS use after 6 weeks raises the question if a lon-
ger treatment period would have yielded different
outcomes. Although this study had significant
limitations, it showed that PVS is both acceptable
and tolerable for patients. Most importantly, it

also pioneers the use of PVS as an agent in erec-
tion rehabilitation after nerve-sparing RP.

Low-Intensity Extracorporeal
Shockwave Therapy

The use of low-intensity extracorporeal shock-
wave (LI-ESW) attempts to alter the underlying
pathophysiology of the erectile mechanism.
Shockwaves (SWs) applied to targeted tissue
cause mechanical stress and micro-trauma that
catalyze a set of biological reactions that result in
neovascularization of the tissue [50]. Even
though this mechanism is not completely under-
stood, recent animal studies revealed that corpora
harvested from rats treated with LI-ESWT result
in increased smooth muscle and endothelial con-
tent, along with upregulation of vascular endo-
thelial growth factor (VEGF), neuronal NO
synthase and von Willebrand factor [51].

Human clinical studies have seen a high toler-
ability and an increase of IIEF-EF scores in
patients and high with mild and severe ED treated
with this noninvasive modality [52, 53]. These
led Vardi and colleagues to develop the first ran-
domized, double-blind, sham controlled clinical
trial to evaluate the use of LI-ESWT in ED [54].
The sham treatment in this study consisted of an
identical probe that looked, sounded and felt the
same but did not produce any SWs to the targeted
tissue. IIEF-EF scores and penile hemodynamics
were assessed at 3 and 6 months in 67 random-
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ized participants with ED who could previously
achieve erections with PDES5is. A 4-week PDESi
washout period was performed prior to the initia-
tion of a 9-week treatment period, consisting of 2
sessions per week for 3 weeks that were repeated
after a 3-week no-treatment interval. Results
showed that the overall satisfaction, ability to
penetrate, and mean IIEF-EF scores of patients in
the treatment group were significantly higher
than those in the control group. Penile hemody-
namics also revealed a significantly improved
resting and maximal post-ischemic penile blood
flow in LI-ESWT participants. Although the
study cohort was relatively small and prostate
cancer treatment patients were excluded, this
study demonstrated that this modality might
serve as an adjunct to penile rehabilitation in the
near future.

Currently there are no clinical trials that assess
LI-ESWT in patients undergoing prostate cancer
treatment. Although there are more questions
than answers regarding the mechanism and thera-
peutic use of LI-ESWT for improvement of EF,
this modality could 1 day take part in post-
prostatectomy penile rehabilitation programs.

Conclusion

The majority of studies available assess the use
of PDES5i in penile rehabilitation, most likely
because they are well known and widely avail-
able. PDESs are well tolerated and have been
proven to improve early assisted sexual function
when compared to placebo. Nonetheless, the
use of PDES5is has not been proven to signifi-
cantly improve in unassisted erections in the
long-term when compared to placebo. Many
clinical trials studying other treatment modali-
ties presented in this chapter lacked placebo
control. However, due to the nature of these
modalities such as PVS, ICI, and VEDs it is dif-
ficult to create a believable hoax modality to
eliminate the placebo effect.

Currently there is no standard treatment algo-
rithm or clinical guideline for EF recovery after
prostate cancer treatment. Limited robust studies
exist for post-RP patients and even less for post-
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RT. A survey demonstrated that these factors
have not hindered AUA urologists from includ-
ing penile rehabilitation programs in their prac-
tices [55]. Although today’s treatment options are
limited, advancements in research and technol-
ogy will ultimately create and refine management
options for penile rehabilitation. Recent thera-
peutic advances such as PVS, LI-ESWT, impulse
magnetic field therapy, nanotechnology, and
endovascular treatment may open new ways that
can revolutionize treatment of ED [48]. Recent
trials have shown that most therapies are well-
tolerated and aid in some degree on EF recovery.
However, we currently do not have tangible evi-
dence to recommend an irrefutable penile reha-
bilitation algorithm. We are confident that
advancements in research and technology will
ultimately create and refine management options
for penile rehabilitation. Penile rehabilitation
pioneers and researchers all over the world may
gather this information to launch clinical trials
that 1 day will delineate an algorithm for ED
after radical prostatectomy.
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and Piyush K. Agarwal

Introduction

Recently, the urologic profession has followed the
lead of the general surgeons in defining and quan-
tifying complications with each surgical proce-
dure. At the beginning of the nineteenth century,
E. A. Codman introduced the concept of a “end
results system” to track hospital outcomes and
since then, this has been a central measure in our
health care system [1]. Today, the Centers for
Medicare & Medicaid Services (CMS) and the
Affordable Care Act have further expanded the
use of outcomes data through incentive-based
reimbursement schemes in an attempt to improve
surgical outcomes [2, 3]. Outcomes have previ-
ously guided change in surgical techniques. For
example, the transition to laparoscopy from open
surgical procedures largely followed observations
that patients treated with laparoscopic surgery
experienced less postoperative pain, improved
cosmesis, fewer infections and blood transfu-
sions, and shorter hospital stays [4]. The advent of
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RAS provided multiple mechanical and ergo-
nomic advantages over standard laparoscopic
procedures [5]. The first robot-assisted laparo-
scopic surgery in humans was performed in 1997
[5]. Since the first robot-assisted radical prosta-
tectomy (RARP) reported in 2000, there has been
a prompt increase in utilization, with an almost
fourfold surge in robot-assisted prostatectomies
between 2005 and 2008 alone, reaching an inci-
dence of 60,000 procedures annually in the United
States in 2008 [1, 6-8]. The initial diffusion of
robot-assisted surgery has garnered controversy,
especially with respect to the appropriate utiliza-
tion of the technique, procedural costs, reim-
bursement issues, and complications [5, 7].
Similar to other new surgical procedures, RAS
has an initial learning curve for most surgical
teams. As more procedures are performed over
time, operative times decrease, and fewer compli-
cations result [9, 10]. Since the first RARP in the
year 2000, surgical outcomes and complication
rates have seemingly improved; although this con-
clusion largely results from high-volume single
center series [11, 12]. However, initial reports,
prior to the publication by Agarwal et al. did not
report outcomes from RARP in a standardized
fashion [12, 13]. This lack of standardization in
reporting early and delayed postoperative compli-
cations made it difficult to interpret the safety and
efficacy profiles of RARP case series, thereby
making it challenging to directly compare out-
comes with open radical prostatectomy series.
However, many open surgical series also failed to
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categorize complications in a standardized fash-
ion. In the 1990s, numerous attempts in the gen-
eral surgery literature suggested methods of
standardized reporting of surgical adverse events,
but generally, these failed to gain wide acceptance
[14-17].

Today, several systems of reporting complica-
tions currently exist, including the: Clavien—Dindo
classification of surgical complications, Memorial
Sloan-Kettering Center Classification modification
(MSKCC), Accordion, National Surgical Quality
Improvement Program (NSQIP), and National
Cancer Institute Common Toxicity Criteria (NCT-
CTC) [2, 18-22]. In 1992, Clavien introduced 792,
a grading system that assessed the severity of com-
plications based on the intervention required to
alleviate them [23]. In 2002, Martin et al. modified
T92 slightly producing a similar classification
referred to as the Memorial Sloan-Kettering Cancer
Center severity grading system [24]. In 2004,
Dindo et al. proposed a modification to T92,
increasing the levels of severity available for clas-
sification of a complication and specifically identi-
fying if the complication required general
anesthesia or admission to intensive care to resolve
it, or if it caused organ failure [25].

The Clavien—Dindo classification system offers
many advantages over the nonspecific and incon-
sistent ranking of surgical outcomes data that
existed previously. The Clavien—Dindo system
avoided previous terms such as minor, moderate,
and major, which often were not explicitly defined
or uniformly applied to adverse postoperative
events [18, 22, 23]. The Clavien—Dindo system
ranks the severity of postoperative adverse events
according to the therapy or intervention needed to
remedy the complication. In its current iteration, it
consists of a five-tiered list of complication sever-
ity based on the type of therapy needed to treat the
complications [18]. By using the medical record to
identify the intervention needed to remedy the
complication, the opportunity to overlook or
downgrade complications is minimized [18]. The
system has been widely used in surgery and urol-
ogy reports and has been evaluated for interob-
server variation in categorizing complications
across seven centers with an 89 % agreement in
identifying and ranking complications [18].

J.M. DiBianco et al.

Complications Associated
with RARP

Currently, minimally invasive radical prostatec-
tomy has a lower risk profile than the correspond-
ing open surgical procedures [10]. Previous
studies have demonstrated significant improve-
ment in the rates of overall complications as sur-
geons overcome their individual learning curves
[9, 10, 26]. In bariatric surgery, procedure vol-
ume correlated with surgical skill, reduced com-
plications, reoperations, readmissions, and
emergency room (ER) visits. However, years in
bariatric surgical practice, formal fellowship
training, and practice in a teaching or nonteach-
ing setting did not correlate with reduced compli-
cations, reoperations, readmissions, or ER visits
[27]. It is noteworthy that an assessment of surgi-
cal skill, obtained from review of a representative
video-taped procedure by peer surgeons and
blinded to the identity of the operators, correlated
closely with surgical skill as assessed by compli-
cation rates [27]. How best to expedite the learn-
ing curve for RARP remains elusive.

Preoperative
Medical/Anesthesia Related

As with all medical and surgical approaches and
procedures, proper patient selection is perhaps the
most critical initial step. General anesthesia is
required for RARP, contributing a relatively well-
defined set of anesthetic-associated complications
whose frequency and severity are related to the
baseline demographics and comorbidities of the
patient [28]. It is recognized that even in the hands
of an experienced robotic surgeon, certain patient
characteristics will dictate increased surgical risks.
In patients undergoing RARP, a BMI>30, pros-
tate gland >70 g or a gland having a large median
lobe, previous prostate or other pelvic surgery, and
a history of radiation, are associated with higher
risks of surgical complications [29]. Armed with
this information, urologists and patients can make
more educated decisions when weighing the risks
and benefits of selected surgery. Present trends
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indicate that we may be placing more patients on
active surveillance than in previous years [30]. In
a large experience, Agarwal et al. reported a cor-
relation of medical and surgical complications of
patients undergoing RARP to the patient’s base-
line characteristics, including the independent pre-
diction of increased medical adverse events in
patients with cardiopulmonary comorbidities and
increased PSA levels [12]. Additionally, presence
of gastric reflux and increasing age or Gleason
score were independently associated with surgical
complications [12].

Cardiorespiratory

RARP requires CO, pneumoperitoneum which
may result in hypercarbia, oliguria, subcutaneous
emphysema, and organ hypoperfusion [28]. A
CO, pressure of 15 mmHg is commonly used,
although 20 mmHg has been shown to be safe, in
urologic laparoscopic surgeries [28, 31]. Some
surgeons alter the intraoperative CO, insufflation
pressure, depending on their experience and the
course of the surgery, as higher pressures may
allow for a modest tamponade-like effect on
bleeding from venous sinuses, the source of most
intraoperative blood loss [32—-34]. Rates of cardiac
and respiratory complications associated with rad-
ical prostatectomy are reported to range between
0.9—4.3 % and 1.2-6.7 % respectively [10].

Thromboembolic

The majority of patients undergoing radical pros-
tatectomy are considered to be at high risk for
venous thrombosis and embolization by the
ACCP guidelines [35-37]. Thromboembolic
events are potentially lethal medical complica-
tions of virtually all types of major surgery and
are recognized to be increased in patients with
cancer, including prostate cancer (PCa) [38]. As
reported by Kim et al. thromboembolic events are
increased with longer operative times, which are
more frequently associated with more extensive
and complicated surgeries [39]. Historically, with
ORP, pulmonary embolism (PE) was the most
common cause of death, which has now dimin-
ished due to thromboprophylaxis such as routine
perioperative anticoagulation, early ambulation,
compression stockings [36, 37].
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The increased use of laparoscopic techniques,
compared to open procedures, has reduced
thromboembolic complications. Patients under-
going open retropubic prostatectomy (ORP)
have a significantly higher risk of thromboem-
bolic events compared to those treated with
RARP; in one recent report, thromboembolic
risk was increased almost fourfold with the ORP
vs. RARP (RR 3.8, 99% CI 1.42-9.99) [40].
Thromboembolic events and current rates of PE
for patients undergoing RARP overall is ~0.2 %
[37]. This statistic is informed by the specific
mix of patient demographics and comorbidities,
which correlate with the incidence of venous
thromboembolism (VTE). Specifically, for
patients treated with RARP, an increased fre-
quency of VTE is seen in association with:
increasing age (>60 years), history of thrombo-
sis, procoagulant states, pT4 disease, Gleason
score of >8, obesity, personal and family history
of PE, venous disease (superficial or deep venous
thrombosis), and surgery-related parameters,
such as, an RARP lasting more than 60 min,
complicated by extensive tissue injury or infec-
tion, or combined with lymph node dissection
[29, 40]. In a large experience, RARP with
lymph node dissection placed patients at an
especially high risk. Studying 3544 patients
undergoing both open and RARP, the investiga-
tors observed almost an eightfold increase in
deep venous thrombosis (RR 7.80, 95% CI
3.51-17.32) and a sixfold increase in pulmonary
embolism (RR 6.29, 95% CI 2.11-18.73) asso-
ciated with radical prostatectomy that included
lymph node dissection [40]. Increased risks
associated with lymph node dissection also
included wound, respiratory, cardiovascular and
neuromuscular events and more than doubled
readmission rates (14.6 % vs. 6.3 %) [40].

Position Related

When a patient is placed in a steep Trendelenburg
position for RARP and the patient’s arms are
tucked, access to the patient’s airway and intrave-
nous sites may be limited, thereby compromising
the ease of maintaining fluid, medication, and
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oxygen administration, and ventilation [28].
Trendelenburg position and maintenance of
pneumoperitoneum can increase intracranial and
intrathoracic pressure and can cause subcutane-
ous head and neck swelling, decrease pulmonary
compliance, and increase risk of pulmonary
edema [41]. These complications, fortunately,
are rarely associated with long-term morbidity
[41]. While exceedingly sporadic in occurrence,
and predominantly associated with spinal sur-
gery, blindness postoperatively with RARP has
an incidence of 0.02-0.10 % [42, 43]. It is a dev-
astating event if irreversible and is more likely to
occur in long procedures (>8 h) where the patient
remains in steep Trendelenburg [42, 43]. This
phenomenon is not completely understood; it
may be related to increased intraocular pressures
leading to retinal ischemia [42].

Placing the patient in a steep Trendelenburg
with adduction of the arms has been associated
with other complications including: compressive
neuropathies or myopathies (rhabdomyolysis),
musculoskeletal pain, edema, and neuropraxia.
Neuropathy, resulting from an underlying nerve
injury, may occur from positioning, usually the
result of excessive external pressure (ischemia)
and/or neural stretching [28]. The risk for such
injuries increases with stirrups (lithotomy posi-
tion) and the duration of surgery. Neuropathies
attributed to RARP positioning have been
reported to include involvement of the brachial,
ulnar, femoral, and peroneal nerves. Most neuro-
pathic complications resulting from patient posi-
tioning can be avoided by special attention to
alleviating the pressure of operative equipment
against the patient, intermittent repositioning if
feasible, and shorter durations of surgery.
Importantly, most neuropathies improve or
resolve with time. Analyzing data from 61,656
patients who underwent minimally invasive RP
in the National Inpatient Sample database, Wen
et al. found that positioning-related complica-
tions occurred at a rate of 0.4 % with ophthalmic
complications being predominant. These investi-
gators reported that standard laparoscopic proce-
dures were highly associated with the occurrence
of positioning injuries (odds ratio [OR]=2.88,
P<0.01), whereas RARP procedures (OR=0.93,
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P>0.4) were not, and that positioning injuries
increased inpatient costs and extended LOS by
almost 400 and 300 %, respectively [44].

Operative
Device/Robot Related

Robot malfunction or failure may occur occasion-
ally during surgery [45]. In a survey of 176 sur-
geons performing RARP, 100 reported having had
at least one irrecoverable, intraoperative, robot
malfunction; approximately 46% (80/176) were
preoperative and were resolved by rescheduling
the intended procedure (58%) or converting to
another type of procedure (19 % were converted to
ORP and 15 % to standard laparoscopic prostatec-
tomy) [45]. In only 5% of cases was another
robotic surgical system available for the intended
procedure [45]. By far, more problematic from a
patient safety standpoint, are malfunctions of the
robot during active surgery. With respect to intra-
operative robot malfunctions, 36% (63/176)
occurred before starting the vesicourethral anasto-
mosis and the remaining 18 % (32/176) occurred
before completion of the anastomosis [45-47]. The
majority of intraoperative robot malfunctions
resulted in conversion to open radical retropubic or
standard laparoscopic prostatectomy [45]. Chen
et al. reporting on a series of 400 urologic cases,
found 14 cases of robot malfunction: four were
critical and required conversion to standard lapa-
roscopy and one was noncritical and the procedure
was rescheduled [47]. These investigators and oth-
ers have identified the da Vinci surgical system as
highly reliable, with rare critical and irrecoverable
malfunctions, ranging from 0.2 to 2.6 %; with even
lower rates (0.4 %) being reported from large multi-
institutional studies [10, 45-49]. Since 1993, the
U.S. Food and Drug Administration has main-
tained the Manufacturer And User Facility Device
Experience (MAUDE) database which has focused
on adverse events associated with robotic surgery,
primarily using the Zeus and Da Vinci robotic sys-
tems. Note: most information and procedures now
relate, almost exclusively, to the Da Vinci system,
since, in 2003, manufacturers of the Zeus and Da
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Vinci systems merged to produce and promote
only the Da Vinci Surgical System (Intuitive
Surgical, Sunnydale, CA) [19, 46, 48]. In a report
assessing device malfunctions (product use errors
and product quality problems) that resulted in
patient injury between the years 2000 and 2007,
Andonian et al., found a total failure rate of 0.38 %,
representing 189 malfunction events [19]. Of the
total malfunction events, 4.8 % (9/189) were asso-
ciated with some degree of patient injury [19].
Notably, between 2003 and 2007, there was a
decline in device robot malfunctions that required
conversions to open surgical procedures from 94 to
16% [19]. It should be noted that the MAUDE
database, while large, has been criticized for its
accuracy. It is an open, voluntary forum that allows
patients and healthcare personnel, to post and write
about their experiences. There is no requirement to
report and no accuracy assurance; hence, it is sus-
pected to be incomplete and perhaps biased.

Nonprostate Tissue Injury

Injury to the structures and tissues within the oper-
ative field may inadvertently occur during
RAREP. In the era of laparoscopic surgery, bowel,
rectal, vascular (especially the aorta, iliac, and
gonadal vessels), nervous, and/or genitourinary
system injury can occur when trocars or other
instruments are placed through the abdominal wall
and into the peritoneal cavity. Although uncom-
mon, each of these potential injuries, are compli-
cations that have been reported during RARP, and
are accepted to be more common in prolonged or
more extensive procedures, such as those requir-
ing lymph node dissection. The obturator nerve,
for example, a potential target of injury with
lymph node dissection, requires special attention
during RARP to minimize harm. Precise rates of
nonprostate tissue injury are not well defined as
current classification schemes do not specifically
catalog these problems. In studies reporting
uncommon nonprostate tissue injuries, the Martin—
Donat criteria has been used to facilitate the com-
prehensive and accurate reporting of urologic
complications and the Clavien—Dindo classifica-
tion has been used to define severity [50].
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The average rate of vascular complications,
usually perforation or incision, resulting from
RARP is approximately 2.7 % and is recognized to
generally decline with increased surgeon/surgical
team experience and increased case volumes [9].
Bowel and rectal injury during RARP have been
reported at rates ranging from 0.7 to 2.4 % and are
not different in frequency from those reported
prior to 2004 [51-53]. When these injuries are rec-
ognized early and repaired, they often do not have
a major impact on the patient’s functional recov-
ery. However, delayed surgical correction or
unrecognized injury may result in fistulae and
local/systemic infections [52]. Ureteral injuries
during RARP are reported to occur in 0.05 and
1.6 % of cases [9, 50]. In one reported single insti-
tution experience of 6442 consecutive patients
undergoing RARP, three ureteral injuries (all tran-
sections) occurred, each requiring additional,
robot-assisted corrective procedures, with one
patient requiring readmission [50].

Blood Loss

Blood loss and transfusion requirements have
not routinely been assessed as a “complication”
of surgical procedures prior to the recommen-
dations of Clavien—Dindo, Martin, and Donat
[12, 18, 19, 24, 25]. In some series, surgeons
performing open prostatectomy plan autolo-
gous blood transfusion and have patient’s
donate 2 units of blood preoperatively [8]. This
lack of emphasis on bleeding and transfusion
requirements as a complication of prostatec-
tomy is illustrated in the large, comprehensive
evaluation of retropubic and laparoscopic pros-
tatectomy reported by Rabbani et al. in which
blood transfusion was excluded as a complica-
tion [54]. The data in their study supports that
laparoscopic prostatectomy is associated with
less blood loss than open radical prostatectomy,
perhaps reflecting the tamponade effect of pneu-
moperitoneum on small venous sinuses [12, 54,
55]. Similar to standard laparoscopic prostatec-
tomy, RARP is associated with reduced bleed-
ingandtransfusionrates[10]. The Clavien—Dindo
classification of surgical complications cites
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bleeding and transfusion requirements, as a
class 2 complication in the grading system of
severity (Fig. 24.1) [18]. The Martin—Donat cri-
teria (Fig. 24.2), specifically addressing compli-
cations associated with urologic surgery, require
quantitation of bleeding and transfusion rates
[12, 18, 56]. A large, consecutive series of 3317
RARP patients reported by Agarwal et al. using
Martin—Donat reporting standards and an
exhaustive review of multiple datasets, con-
firmed that RARP was associated with a 1.7 %
incidence of postoperative anemia and bleeding,
which incidentally was the most common early
complication of RARP [12]. This rate is slightly
less than the contemporary rate of 2 % for trans-
fusion with RARP reported by others. This
includes asymptomatic, reactive transfusions
delivered to patients for hematocrit below 30
[10, 12]. The imperative or symptomatic trans-
fusion rate, in the above series of RARP is con-
siderably less at 0.4 % [12]. The prophylactic
use of heparin anticoagulant to prevent venous
thrombosis and thromboembolism may increase
the risk of bleeding which may be further
increased, especially, if there is concomitant use
of antithrombotic treatments (aspirin and other
antiplatelet agents, steroids and NSAIDS, or
additional anticoagulants) [28]. The availability
and prompt administration of replacement col-
loid and/or packed red cells may minimize poor
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outcomes associated with uncompensated blood
loss. As mentioned above, patients undergoing
prostatectomy for PCa are at increased risk for
thromboembolic events, and are often candi-
dates for heparin prophylaxis [36, 37]. Many
additional factors have been shown to influence
intraoperative blood loss including surgical vol-
ume, operative time, and prostate size. Prostate
size especially correlates with blood loss during
RARP [10]. Contemporary studies reporting
blood loss show a mean estimated blood loss
with RARP of 166 ml (69-534) and a transfu-
sion rate approximating 2 % (0.5-5 %) [10].

Conversion

Conversion of RARP to a standard laparoscopic
or open procedure may occur for technical or
patient-related reasons. Reasons for conversion
include: irrevocable/critical robot malfunction,
control of intraoperative bleeding, and unex-
pected adhesions, which may not allow surgery
to progress or may compromise the safe cre-
ation of adequate pneumoperitoneum. Rarely,
an anatomic anomaly or simply excessive adi-
posity may mandate conversion to gain ade-
quate exposure. As surgical experience
increases, the frequency of conversion of RARP
to standard laparoscopic or open procedures

APPENDIX A. Classification of Surgical Complications

Grades

Definition

Any deviation from the normal postoperative course without the need for pharmacological treatment or surgical, endoscopic and

Acceptable therapeutic regimens are: drugs as antiemetics, antipyretics, analgetics, diuretics and electrolytes and physiotherapy.

Grade I:
radiological interventions.
This grade also includes wound infections opened at the bedside.
Grade II: Requiring pharmacological treatment with drugs other than such allowed for grade I complications.
Blood transfusions and total parenteral nutrition are also included.
Grade III: Requiring surgical, endoscopic or radiologica; intervention
Grade IlI-a: intervention not under general anesthesia
Grade III-b: intervention under general anesthesia
Grade 1V: Life-threatening complication (including CNS complication): requiring IC/ICU-management
Grade IV-a: single organ dysfunction (including dialysis)
Grade IV-b: multi organ dysfunction
Grade V: Death of a patient
Suffix ‘d’:

If the patient suffers from a complication at the time of dischrge (see examples in Appendix B, http://Links.Lww-com/SLA/A#),\

the suffix “d” (for ‘disability’) is added to the respective grade of complication. This label indicates the need for a follow-up to

fully evaluate the complication.

: brain hemorrhage, ischemic stroke, subarrachnoidal bleeding, but excluding transient ischemic attacks (TIA); IC: Intermediate care; ICU: INtensive care unit

www.surgicalcomplication.info

Fig.24.1 Modified Clavien—Dindo classification system
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Table 1

Criteria

Martin criteria for the evaluation of article reporting complications after surgery

Requirement

Method of accruing data defined

Prospective or retrospective accrual of data are
indicated.

Duration of follow-up indicated

Report clarifies the time period of postoperative
accrual of complications, such as 30 d or same

hospitalization.

Outpatient information included

Study indicates that complications first identified after
discharge are included in the analysis.

Definitions of complications provided

Article defines at least 1 complication with specific
inclusion criteria.

Mortality rate and causes of death listed

The number of patients who died in the postoperative
period of study are recorded together with cause of
death.

Morbidity rate and total complications
indicated

The number of patients with any complication and the
total number of complications are recorded.

Procedure-specific complications included

Radical prostatectomy: anastomotic leak, lymphocele,
urinary retention, obturator nerve injury, etc.

Severity grade used

Any grading system designed to clarify severity of
complications, including major and minor, is
reported (eq, Clavien and Dindo grading system).

Length-of-stay data

Median or mean length of stay is indicated in the study.

Risk factors included in the analysis

Evidence of risk stratification and method used is
indicated by study.

Fig.24.2 Martin classification system

usually declines, which may be secondary to
better patient selection, better surgical skills, or
more surgical experience [12]. Previously
reported open conversion rates from RARP
have ranged from 0 to 5 % with the majority of
series reporting 0 % [57]. Modern reports indi-
cate that conversion, of any type, is a rare
occurrence in fully trained surgeons, and that
RARP has a lower conversion rate than stan-
dard laparoscopic radical prostatectomy (LRP),
reported to be 1.9% by Bhayani et al. from
multi-institutional data [39, 58]. An analysis of
82,338 patients undergoing RARP, by Weiner
et al. using the National Cancer Database
between 2010 and 2011, reported an open con-
version rate of 0.9 % [59]. Sub-analyses dem-
onstrated that 22.9% of those conversions
occurred at facilities contributing less than 4 %
of the total cases for yearly RARP volume,
emphasizing the importance of an experienced
surgical team in avoiding conversions [59].
Since the potential for conversion always exists,
there is continued justification for comprehen-
sive surgical training, in all of the approaches
to radical prostatectomy for the surgeon per-
forming RARP [12, 57].

Postoperative
lleus

Ileus, defined as an intolerance of solid food for
at least three postoperative days (that may be
accompanied by nausea, vomiting, bloating, or
abdominal distention), is the most frequently
reported gastrointestinal medical complication
after RARP. Patients undergoing abdominal sur-
gery have ileus rates ranging from 5 to 25%
while patients undergoing RARP have ileus rates
ranging from 1.5 to 4.2 % [12, 51, 60]. Ileus may
be associated with patient and/or operative fac-
tors. In a study of 228 patients having undergone
transperitoneal RARP with an overall ileus rate
of 2.6 %, diabetes was shown to be an independent
risk factor for ileus [60]. Operative factors
include visceral manipulation or trauma, anes-
thetic and/or perioperative analgesic medications
(especially opiates), and increasingly complex
procedures (e.g., concomitant lymph node dis-
section). Expectedly, higher rates of ileus are
reported with the transperitoneal as opposed to
the extraperitoneal approach to RARP [60]. Ileus
has also been seen more frequently in the pres-
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ence of an abdominal urine leak [10, 48, 61].
Ileus has been reported as the most common
cause of readmission or unscheduled visits fol-
lowing an early discharge program post-radical
prostatectomy [62].

Infectious complications are most common
within the first 30 days following surgery [12]. It
may be secondary to a medical complication, such
as pneumonia, colitis, or urinary tract infection or
the result of a surgical site infection. Most reports
comparing complications have not separately
commented on the incidence of infection between
open and laparoscopic procedures. Earlier reports,
reflecting initial RARP experiences reported all
perioperative complication rates, which incorpo-
rated postoperative infections, as similar to those
of retropubic prostatectomy [33, 62, 63]. This was
not universally observed, however, Ficarra et al.
observed significantly higher complication rates
with retropubic prostatectomy, compared to RARP
and standard LRP, which were similar [61].
Infection in patients undergoing RARP is reported
to have an incidence of <1.0 % of patients or 5%
(20/368) of all reported complications in a recent
large series [12].

In order to lower infectious complications, pre-
operative urinalysis with urine culture and sensi-
tivity can easily avoid surgery on patients with
infected urine. Furthermore, even if final results
are not available at the time of surgery, the culture
can expedite appropriate antimicrobial treatment
if infection secondary to urinary contamination is
causative. Postoperative fluid collections of all
types (hematoma, urinoma, lymphocele) increase
the risk of infection and should be promptly iden-
tified, and appropriately treated.

Lymphocele

Lymphocele development is the most common
delayed complication of RARP, with an occur-
rence of 0.8 % [10, 12]. Rates of lymphocele and
lymphorrhea in other series, have generally been
reported at approximately 3.1 % (0—8 %) [10, 64].
Lymphoceles commonly develop after a lymph
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node dissection and the risk increases with more
extensive dissections. Judicious ligation of lym-
phatic channels with clips may reduce its
incidence.

Anastomosis Complication

Catheter dwell time has been viewed as a mean-
ingful, albeit indirect, measure of the integrity of
the urethral bladder anastomosis. In their series
of RARP patients, Novara et al. identified a mean
catheter duration of 6.3 days (1-6) [10]. Patients
with longer catheter durations can result from
prolonged urine leaks secondary to RARP per-
formed in a salvage setting, larger prostate vol-
umes, or a history of transurethral resection of
the prostate [10, 29].

Length of Stay

Length of stay (LOS) remains a poor surrogate
for overall perioperative complications and out-
comes due to the multiple factors that influence
it. Similar to the inaccurate and poorly defined
terms “minor” and “major” complications, LOS
remains a residual metric from the unstandard-
ized reports of surgical complications that pre-
cede the Clavien—-Dindo classification schema
and the Martin—Donat modifications. LOS is
still used as a rough estimate of complication
severity, and is a parameter followed closely by
economists for its correlation with inpatient
costs. Keeping the issues with LOS in mind,
modern rates of LOS for RARP are estimated to be
1.9 days (1-6) with many high-volume institu-
tions discharging patients within 23 h of surgery
by essentially performing RARP as a same day,
out-patient procedure with 23 h of observation
after surgery [10]. The current safety profile and
rapid recovery associated with RARP has made
the LOS metric no longer relevant for RARP,
allowing current studies and reports to focus on
better indices of functional and oncologic out-
comes [29].



24 Structured Reporting of RARP Complications: Are We Making Measurable Progress?

Hernia

Incisional hernia is a recognized complication of
RARP with a reported incidence of 0.2-4.8 %;
however, it is commonly under diagnosed given
the limited follow-up in most series [65]. In a
series of 577 patients who underwent RARP
between 2003 and 2012, Chennamsetty et al.
reported a 4% incidence of incisional hernia
repair (almost exclusively umbilical in location)
diagnosed within a mean follow-up of 5 years.
Similarly, a SEER (surveillance, epidemiology,
and end results) database analysis revealed a
5.4 % incisional hernia repair rate following min-
imally invasive RP within 3.1 years postopera-
tively [65]. The occurrence of incisional hernia
was increased in patients with larger median
prostate weights (45 vs. 38 g, P=0.001) and was
2-3 times more common in patients having had a
prior laparoscopic cholecystectomy (12.5% vs.
4.6 %, P=0.033) [65].

Port site hernia is a complication that also
must be addressed and represents a complication
of ~1% of laparoscopic surgeries [66]. Fascial
closure is the best method of avoiding port site
hernia. It was historically recommended that port
sites >10 mm require fascial closure particularly
when a cutting trocar was used for port place-
ment [66]. This was difficult due to the small size
of the laparoscopic port incision and was more
difficult prior to the advent of fascial closure
devices. They were also more common prior to
the advent of blunt trocars. With blunt trocars, it
may only be necessary to close port sites >12 mm
[66]. Using this guideline, more modern studies
report port site hernias at a rate of ~0.4 % [66].

Functional Outcomes (Incontinence/
Erectile Dysfunction)

Historically, the earliest, most comprehensive,
study addressing incontinence and sexual func-
tion following RP for PCa was the Prostate
Cancer Outcomes Study (PCOS), conducted by
the National Cancer Institute (NCI) between
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1994 and 1999 [67]. This study investigated
health-related quality of life (HRQOL) outcomes
observed nationally in a large heterogenous
cohort of patients following the initial
community-based treatment of PCa. The findings
confirmed important adverse sequelae of RP
[67]. At >18 months post-RP, 8.4 % of men were
incontinent and 59.9% were impotent. Nerve-
sparing procedures were helpful, reducing impo-
tence from 66 to 56 %. However, even bilateral
nerve-sparing efforts resulted in an erectile dys-
function (ED) rate of 56 %, a finding more com-
mon in older men and black patients [67].
Recognizing that surgical techniques (standard
and robot-assisted laparoscopic RP) and other
modalities of care are constantly evolving, there
is a continual need for ongoing study and stan-
dardized reporting of HRQOL outcomes, such as
recovery of continence, and erectile function.
Although there is no universally accepted
definition or standard objective measurement of
urinary continence (UI) and ED after RARP, it
is clear that the functional outcomes of Ul and
ED are of paramount concern to patients.
Furthermore, it should be stressed that these are
not true complications of surgery and rather, are
likely unintended consequences. However, they
are also not justified outcomes and every effort
needs to be made to prevent their occurrence
when oncologically feasible. The incidence of
UI and ED are confounded by multiple patient,
operative, and reporting variables. Initial reports
of Ul provided evaluations at diverse postopera-
tive time points and used varying definitions of
continence. In other reports, continence is nei-
ther defined nor reported, but rather considered
an expected result, justified in view of the sur-
gery being performed. Likewise, the reporting
of ED has been equally flawed in previous
reports. Definitions are unstandardized and/or
simply omitted. Several barriers exist to obtain-
ing accurate patient data including: not docu-
menting  patient’s subjective  complaints,
variable responses depending upon the type of
query made, patient unwillingness to candidly
discuss these sensitive and intimate problems,
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lack of standardized method of obtaining data
(e.g., written or interviewer-elicited, prospec-
tive or retrospective), and the wide variation
about patients and physicians as to what is con-
sidered acceptable or normal. These obstacles
in gathering accurate information, provides
some justification for the wide ranges reported
for continence, (52-95%) and potency (62—
97 %) in the early literature following RARP
[48, 57,61, 68-70].

Incontinence

Stress urinary incontinence is an unfortunately
common adverse event associated with RARP
and is viewed by most patients as a meaningful
reduction in their quality of life. At 1 month post-
op from RARP, continence, defined as being free
of using any absorbent pads, is estimated to be
56 % [71]. Although previous definitions of con-
tinence allowed some pad usage, current defini-
tions of continence do not and the requirement
for any pads to protect against inadvertent leak-
age of urine should be considered to be inconti-
nence [70, 71]. Advanced age and significant
lower urinary tract symptoms are associated with
incontinence, though the strength of the predic-
tion is generally low, while, lower risk disease,
young age, and low comorbidities are associated
with early continence after RARP [70-73].
Patient and prostate specific factors such as
increased BMI and prostate gland size lower the
likelihood of early continence [70-73]. Surgical
experience also correlates positively with early
continence post-RARP. The 1-year incontinence
rate post-RARP ranges from 4 to 31 % using a no
pad definition [73]. New, reliable predictors of
early continence are recognizably sparse; a recent
report suggests promise for discriminating pad-
free continence at 1, 3, and 6 months post-op,
with the use of uroflowmetry and a urine flow
stop test at the time of urethral catheter removal
[74]. This simple, noninvasive maneuver appears
to improve the ability to predict early continence
post recovery from RARP [74]. RARP series
have reported lower rates of incontinence com-
pared to retropubic prostatectomy and laparo-
scopic prostatectomy; however, large series of
experienced open and laparoscopic surgeries
show similar rates [73].
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Nevertheless, multiple modifications have
been proposed to reduce the frequency and extent
of Ul Posterior musculofascial reconstruction,
with or without anterior reconstruction, has been
suggested as offering a slight advantage for uri-
nary continence at 1 month postoperatively [70,
73]. In addition, recent data suggests that pelvic
floor muscle training (PFMT) should also be
modified. Traditionally, PFMT has focused
mostly on repeated Kegel exercises pre- and post-
operatively in order to obtain the muscle strength
and control to prevent urine leakage during times
of increased abdominal pressure. A recent study,
however, objectively examined the exact times
and activities associated with incontinence in 24
patients post-RARP by a single surgeon [75].
This study found that the majority of men experi-
enced incontinence while sitting or walking at 3
and 6 weeks after RARP. They concluded that
sustained functional PEMT should be promoted
in order to increase endurance and prevent leak-
age in the most common situations [75].

Erectile Dysfunction

Preservation of erectile function is an essential
component to HRQOL. However, evaluation and
quantification of ED has been variable. In a large
meta-analysis of RP studies with >1 year follow-
up, only 10 % of 212 relevant studies met the mini-
mal requirements for adequate reporting of the
effects of surgery on erectile function [76].
Inconsistent definitions, incomplete data acquisi-
tion, and heterogeneous patient populations have
rendered comparisons implausible between differ-
ent procedures and even different series on the same
procedure [76]. Despite the limitations of such data,
Tal et al. found that overall recovery of erectile
function was seen in the majority of men (58 %),
with single-centers reporting approximately twice
the recovery than reported by multicenter series
(60% vs. 33%, RR=1.82, P=0.001). The authors
found that patients <60 years achieved greater
recovery than older patients (77% vs. 61%,
RR=1.26, P=0.001) and revealed only minimal
improvement with follow-up >18 months com-
pared to early post-op evaluations (60 % vs. 56 %,
RR=1.07, P=0.02). Notably, laparoscopic RP
showed similar recovery of erectile function to open
RP (58 % vs. 58 %, respectively, pNS); both were
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inferior to RARP with regard to recovery of erectile
function (73 %, P=0.001 vs. open and laparoscopic
RP) [76]. Despite this finding, they concluded that
the superiority of any single surgical procedure was
yet to be determined [76].

Nerve-sparing (NS) RARP is the most com-
monly used technique when attempting to maxi-
mize erectile outcomes. NS has also been shown
to improve continence rates in men undergoing
RARP with rates of continence positively corre-
lated to the degree of neurovascular bundles
saved [77]. There are several different levels of
NS; pathologic features of the tumor and patient
desire to retain potency determine the level.
During RARP, the quality of NS is usually classi-
fied by laterality (none, unilateral, and bilateral)
or degree (none, partial, and full). In one report,
the surgeon’s subjective assessment of nerve-
sparing predicted time to recovery of function
post-op [29, 78]. The ideal study to evaluate erec-
tile function post-RP should be prospective, strat-
ified for variability in surgical technique, and
controlled for age, baseline erectile function, use
of erectogenic therapies, and comorbidities. This
type of study is yet to be completed [76].

Readmission

Readmission rates have been used as a surrogate
for surgical complications. Based on this premise,
the Centers for Medicare and Medicaid Services
(CMS) has recently extended penalties for read-
missions to hospitals for all medical conditions
from a previous directive which was limited to
only three medical conditions [79]. Although
readmission rates have been criticized as impre-
cise and at times arbitrary, an extensive review of
346 hospitals in the American College of Surgeons
National Surgical Quality Improvement Program
(ACS NSQIP), for the year 2012 [80], revealed
readmissions to be primarily attributable to surgi-
cal complications, rather than being reflective of
patient and hospital characteristics or socioeco-
nomic factors. Whether readmission rates truly
reflect a quality measure in surgery remains
debatable [81, 82]. In a large study of 59,273 sur-
gical procedures performed in 112 Veterans
Affairs hospitals between 2005 and 2009, Morris
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et al. found that readmission rates were predicted
by patient comorbidities, procedural factors, and
the occurrence of postoperative complications.
Readmission rates were more reflective of the
occurrence of post-discharge complications,
rather than pre-discharge complications. The
most common post-discharge complications were
surgical site infections [81, 82]. Similar conclu-
sions were drawn by Merkow et al. who assessed
unplanned readmission rates for 498,875 opera-
tions [80]. Merkow concluded readmission after
surgery was associated with new post-discharge
complications [80]. Morris et al. suggest that
readmission rates are of value for assessing trends
in the frequency of surgical complications and for
assessing progress in the surgical management of
disease; although rates of readmission may
depend more on better prevention techniques for
surgical site infection than surgical techniques.
[80, 82] The refinement of readmission rates,
structured within the Clavien—Dindo classifica-
tion of surgical complications better classifies
adverse postoperative events.

Progress

As described above, improvement in outcomes,
as well as more structured reporting has been
seen in most new reports detailing the complica-
tions of RARP. The reasons for improved general
surgery outcomes are complex and reflect more
than participation in a program measuring com-
plications, maintaining a database of practitio-
ners and their outcomes, and efforts to mimic
best practices [1, 83]. This was shown by the
equally successful reduction in risk-adjusted
adverse surgical outcomes observed for hospitals
that did not participate in the ACS NSQIP. In
addition, Osborne et al. determined no significant
improvements in outcomes at 1,2, or 3 years after
enrollment in the ACS NSQIP compared to the
time period before enrollment. These outcomes
included risk-adjusted 30-day mortality, serious
complications, reoperations, and readmissions
[84]. This study used national Medicare data of
over 1.2 million patients undergoing general and
vascular surgery in 263 participating hospitals
[84]. However, there will be significant benefit in
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capturing complications by standardized report-
ing practices. The use of objective, comprehen-
sive techniques of electronic health record data
review, so-called big data, and dedicated soft-
ware may allow the ability to capture most major
and minor complications from the medical record
automatically. This may exclude multiple poten-
tial areas of bias that exist with the much more
tedious manual abstraction of medical records for
adverse postoperative events [85].

Electronic health records (EHR) and large elec-
tronic databases have gained broad diffusion over
the last several years in both the public and private
sector [85]. Anderson & Chang propose automatic
retrieval of prospectively identified objective vari-
ables from these electronic health records [85].
They performed separate multivariate logistic
regression analyses on 745,053 general surgery
patients, over a 5 year period beginning in 2005,
using the NISQIP database [85]. Using 25 objec-
tive measurement variables already routinely col-
lected, they concluded that large data analysis can
be utilized in order to provide rigorous, risk-
adjusted quality assessment (complication and
mortality rates) that avoided time intensive and
possibly incomplete or biased data retrieval [85].
These authors suggest that a wider application of
their automatic data collection techniques may
provide improvements to surgical outcomes and
assessments of surgical quality, and may help
eliminate subjectivity and bias in data collection.
They provide compelling evidence that future out-
comes reporting obtained from the use of “big
data” show certain promise [85].

As a result many researchers are increasingly
using registries to cull cases for review [86, 87].
The American Urological Association (AUA)
has recently announced the creation of a
specialty-wide national registry for healthcare
outcomes and quality, related to the diagnosis
and treatment of prostate cancer [88]. Although
several university registries exist for prostate can-
cer care, the AUA Quality registry, (referred to as
AQUA), is the first national registry. Launched in
2014, it is expected to be in full operation by July
2015. It will begin with prostate cancer and
expand thereafter and will enable practitioners to
benchmark their results against national database
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results and quantitate resource utilization. It will
address oncological outcomes, functional out-
comes, and complications. It may allow assess-
ment of the course of the disease; variations in
treatment, prognosis, and HRQOL resulting from
PCa care patterns far in excess of that available
through prospective comparative trials [§6—88].

Technique Modifications

Modifications of the RARP technique have been
reviewed and found to not significantly influ-
ence perioperative outcomes including: surgical
approach (transperitoneal vs. extraperitoneal),
preservation of the bladder neck, reconstruction
of the vesicourethral junction (anterior, poste-
rior, or complete anterior and posterior), anasto-
motic suture (barbed or standard monofilament
suture), interfascial neurovascular dissection,
and incision/ligation of the dorsal venous com-
plex. [10, 89-94] Newer robotic platforms have
improved the dexterity and adaptability of
RARP procedure. At our institution, we have
begun to perform the majority of RARP proce-
dures without placing the patient in the lithot-
omy position, thereby reducing complications
that may stem from lithotomy positioning such
as nerve injuries. Technical changes will con-
tinue to alter the complication profile as time
goes on.

Recommendations
Complications

Unfortunately, neither the Clavien—Dindo, Martin—
Donat criteria, nor the Expanded Accordion
Severity Grading System has been universally
adopted [18, 20, 22, 95]. Further detracting from
progress in this area is the observation that up to
35.3 % of papers published, claiming to have used
the Clavien—Dindo classification system, did not
use it properly [22]. Standardized reporting of sur-
gical outcomes through the Clavien—Dindo classi-
fication allows better understanding of surgical
data. The extension of this classification to urologi-
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cal surgery by Donat’s modifications and the incor-
poration of the Expanded Accordion Severity
Grading System which categorizes outcomes into
failures, complications and sequelae, provide the
ability to critically evaluate the complications of
urologic surgery [95] (Fig. 24.3). Unfortunately,
the challenge remains to have all surgeons adopt
standardized reporting. We encourage clinical
investigators, institutional review committees, and
peer-reviewed journals, to request implementation
of these standards.

Progress in the comprehensive reporting of
postoperative complications has achieved signifi-
cant milestones in the past two decades
(Table 24.1). A summary of information related
to the reporting and grading of complications
after urological procedures was reported as an ad
hoc EAU guidelines panel on the reporting
method of complications after urologic proce-
dures [22]. These researchers found that peer-
reviewed manuscripts identified by a systematic
review of the literature reported complications
using standardized criteria in only 35% of
reports. An improvement in quality of the report-
ing of postoperative adverse events was demon-
strated by an increase to 48.3% of reported
complications using standardized criteria,
between 2009 and 2010 [22].

In the past, comparisons between ORP, LRP,
and RARP have not uniformly documented and
reported complications thereby limiting the abil-
ity to make comparisons. Rabbani et al. compre-
hensively reviewed the outcomes of 3458 patients
undergoing ORP and 1134 patients who under-
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went LRP; however, they did not review the post-
operative adverse effects of RARP [54].

RARP, the most common surgical approach
for organ-confined PCa, was reviewed separately
by Novara et al. Coelho et al. and Agarwal et al.
[10, 12, 32] Each strived to implement the
Martin—Donat criteria in their reports, thereby
providing more uniform representation of com-
plications for comparison. Limitations stemming
from small patient population, failure to examine
comorbidities, and follow-up limited to 6 weeks,
compromised two of the studies [10, 12, 32]. The
largest study providing a standardized report of
complications of RARP was in 3317 consecutive
patients by Agarwal et al. [12] The well-
substantiated conclusions of these studies,
gleaned from exhaustive clinical review and stan-
dardized reporting, is that RARP is a safe proce-
dure with a 9.8 % rate of complications, most of
which occur within the first 30 days post-op [12].

Functional Outcomes

In light of the difficulty with qualitative and
quantitative characterization of problems, such as
incontinence and ED, an equally important task
is to standardize reporting of functional out-
comes. To accomplish this, we would encourage
the routine, prospective use of one comprehen-
sive patient questionnaire in evaluating
complications of urologic surgery. The tool for
this assessment should be validated and univer-
sally accepted; to date, such a tool has yet to be

Table 1 Accordition classification system with seveity weights

Grade Description

1 Treatment of complication requires only minor invasive procedures that can be done at the bedside, 0.110
such as insertion of intraveous lines, urinary catheters, and nasogastric tubes, and drainage of wound infections.
Physiotherapy and antiemetics, antipyretics, analgesics, diuretics, electrolytes, and physiotherapy are permitted.

2 Complication requires pharmacologic treatment with drugs other than such allowed for minor complications, 0.260
e.g. antiviotics. Blood transfusions and total parenteral nutrition are also included.

3 No general anesthesia ie required to treat the complication: requires management b an endoscopic, 0.370
interventioanal procedure, or reoperation without general anesthesia.
General anesthesia is required to treat complication. Alternately, single-organ failure has developed. 0.600
General anesthesia is required to treat complication and single organ failure has developed.Alternately, 0.790
multisystem organ failure (2 or more organ systems) has developed.

6 Postoperative death occured. 1.000

Fig.24.3 Accordion complication classification system
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Table 24.1 Selected studies of RARP outcomes and complications reporting method employed

Follow up
Year Author (s) Patients (1) | Reporting standard | Complications (%) (months)
2014 Jeong et al. [102] 100 MCD 56.8 6
2014 Pilecki et al. [103] 4374 NSQIP 5.62 1
2013 Maddox et al. [104] 575 MCD 16.2 1
2013 Rogers et al. [105] 69 CD 5.8 37.7
2013 Sagalovich et al. [106] 82 None 2.4 6
2013 Ou et al. [107] 148 MCD 7.4 30.6
2013 Yuh et al. [108] 406 MCD 18 NR
2012 Ahmed et al. [109] 1000 CD 9.70
2012 Yuh et al. [110] 30 CD 30 7
2012 Jung et al. [111] 200 CD 3 24
2012 Van der Poel et al. [112] 904 CD 14.1 >36
2012 Silberstein et al. [113] 562 None 3 NR
2011 Patel et al. [100] 1111 MCD 6.6 22
2011 Agarwal et al. [12] 3317 CD 9.80 24.2 (12.4-36.9)
2011 Jayram et al. [114] 248 CD 4 24
2011 Davis et al. [115] 261 None 5 NR
2011 Lallas et al. [116] 473 None 1.1 NR
2010 Novara et al. [117] 415 Martin+MCD 21.70 NA
2010 Jeong et al. [118] 200 CD 12 NR
2010 Coelho et al. [32] 2500 CD 5.10 25
2010 Yee et al. [119] 32 MCD 34 8.7
2010 Katz et al. [120] 94 CD 35.1 7.6
2010 Cooperberg et al. [121] 126 None 1.1 NR
2009 Ham et al. [122] 121 None 8.3 NR
2009 Zorn et al. [123] 1155 None 13 NR
2009 Feicke et al. [124] 99 None 7 NR
2009 Polcari et al. [125] 60 None 4.6 NR
2008 Patel et al. [126] 1500 None 4.3 53

CD Clavien—Dindo classification system [23], MCD modified Clavien—Dindo classification system [18], NSQIP The

National Quality Improvement Program Classification System [103], Martin Martin classification system [19], NR not

reported, NA not applicable

identified. Incontinence may be evaluated using
the International Consultation of Incontinence
Questionnaire-Urinary Incontinence (ICIQ-UI)
[48, 96] or through the AUA Symptom score.
Sexual dysfunction, including ED, may be esti-
mated utilizing the Sexual Health Inventory for
Men (SHIM) [48] or the International Index of
Erectile Function (IIEF) questionnaires [97].
Once consensus can be achieved, universal ques-
tionnaires can be employed at predetermined
time points.

Composite Indices (Combining
Oncological, Functional Outcomes,
and Complications)

A method to address oncological outcomes, com-
plications, functional outcomes, and other areas
of concern, the so-called trifecta, was suggested
by Patel et al. [98] It was designed to represent a
readily communicated index of the surgical out-
comes of continence, potency, and cancer-free
status. The concept of a trifecta is justified by
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Patel et al. in light of the high number of younger
patients who seek additional information regard-
ing HRQOL after surgery, especially urinary, and
sexual function [98, 99]. A subsequent modifica-
tion of the trifecta concept has broadened the
notion of an easily understood, comprehensive
index to that of a “pentafecta,” with inclusion of
no postoperative complications and negative sur-
gical margins [100, 101]. It must be recognized,
however, that a composite index is no more accu-
rate than the accuracy of its individual compo-
nents. Therefore, the individual components need
to be accurately assessed and failure to do so com-
promises the entire comprehensive index.
Consequently, reporting of each of the individual
components of any composite index is still
required.

Future

In the future, the parameters stored in the elec-
tronic health record may be available for extrac-
tion, thereby minimizing the cost and
time-intensive process of individual chart review.
This process, if routine and merged with a stan-
dardized reporting of complications, may be a
prompt and objective method of determining
accurate frequencies of complications. This
would enable comparative effectiveness analyses
between institutions, surgical procedures, and
other treatment modalities for PCa.

Conclusion

e Multiple studies have shown that under most
circumstances, the repetitive performance of a
surgical technique results in decreased opera-
tive times and reduced complication rates [9,
27, 56]. In regards to RARP, the following
conclusions can be made:

* Urologic surgery is moving toward more stan-
dardized reporting of postoperative adverse
events by incorporating the classification of
surgical complications of Clavien—Dindo and
the modifications of Martin—Donat. This trend
must be accelerated until it is universally rec-

ognized as a requisite for the reporting of
complications.

* RARP is a safe procedure with most large
series reporting no deaths. Overall, 10% of
patients develop complications. Most (~80 %)
of these complications are evident within the
first 30 days postoperatively.

e The most common early complications of
RARP are postoperative anemia and bleeding
requiring transfusion (<2 %).

e The most common delayed complications of
RARP are bladder neck contracture (<1 %),
and lymphocele formation (<1%); both are
usually treated endoscopically or with percuta-
neous drainage (Grade 3 by Clavien—-Dindo).

* Oncological outcomes, functional outcomes,
and complications represent critically impor-
tant independent aspects of RARP. Each
requires its own comprehensive, rational, and
readily understandable standardized reporting
system in order to allow accurate comparisons
across surgeons, institutions, and surgical
techniques.

* Functional outcomes including urinary incon-
tinence and ED, considered as “complications”
by patients, represent important aspects of
RARP and should be qualitatively, and quanti-
tatively assessed in order to accurately describe
the true benefits and limitations of RARP.

» To date, a universal comprehensive method of
obtaining and reporting functional outcomes
is lacking. The level of concern regarding UI
and ED postoperatively makes this a priority,
for which a standardized reporting system is
needed.

In this discussion, complications of RARP
have been addressed. The implementation of a
standardized urologic surgical reporting system
for complications of RARP, and other urologic
procedures, is a critical requirement for contin-
ued excellence in urologic patient care. Simply
having systems and definitions is not enough.
Researchers must advance the idea of routinely
reporting  complications,  comprehensively,
understandably, accurately, and in a standardized
reporting framework. Urologists must demand
this information in their investigation of new
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techniques, and in comparison with standard and
older techniques. In answer to the question posed
at the beginning of this chapter, we believe, sub-

stantial

(measurable) progress, beyond that

acknowledged secondary to simply advancing
along the learning curve, has indeed been made
in robot-assisted radical prostatectomy.
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Michael B. Williams, and Michael D. Fabrizio

Introduction

Three million men are currently living with pros-
tate cancer in the United States alone. The 5-,
10-, and 15-year relative survival rates have risen
sharply over the past 25 years to 99.7, 98.8, and
94.3 %, respectively; however one must take into
account the lead-time bias stemming from the
introduction of PSA testing in the late 1990s [1].
With pharmacologic and technologic advance-
ments in treatment for both localized and meta-
static prostate cancer, oncologic outcomes
continue to improve. Unfortunately, most options
for the treatment of prostate cancer, including
active surveillance, have well-known side effects
including urinary, sexual, gastrointestinal, hor-
monal, cardiovascular, and psychological effects.
Each of these impact quality of life in the short,
intermediate, and long term. As such, decision-
making regarding the management for prostate
cancer is complex and should take into consider-
ation both oncologic as well as health-related
quality of life (HRQOL) outcomes.
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It is well established that in men treated for
localized prostate cancer, physician ratings of
symptoms do not correlate well with patient self-
assessments of HRQOL [2]. Therefore, numer-
ous evaluation tools have been developed to help
both patients and providers qualify and quantify
these perceived effects and compare various
treatment modalities. HRQOL assessments are
helpful in a clinical setting but also allow for
standardized comparison of various treatment
modalities for research purposes and have been
increasingly used as outcome measures in clinical
trials.

HRQOL Assessment Tools

Health-related quality of life questionnaires have
been developed to facilitate evaluation of patient’s
subjective perception of how treatment impacts
their overall wellbeing. Unfortunately, overall
patient satisfaction is difficult to measure and
does not correlate well with measured HRQOL
outcomes [3]. That being said, HRQOL question-
naires are routinely used in studies both pre- and
posttreatment as self-assessment surveys to track
HRQOL changes in order to compare treatment
modalities. These tools have been increasingly
shown to be both valid and reliable, making them
an important supplement to traditional biologic
and physiologic measures. Figure 25.1 demon-
strates a model proposed by Wilson and col-
leagues that provides a classification scheme for
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Fig.25.1 Classification scheme for measures of health outcomes [4]

different measures of health outcomes divided
into five levels: biological and physiological fac-
tors, symptoms, functional status, general health
perceptions, and overall quality of life. These fac-
tors are not independent and are influenced by
characteristics of the individual and environment
that cannot be controlled by clinicians or the
health care system [4]. As such, well-designed
HRQOL assessment tools are designed to capture
this interplay with the ultimate goal of improving
patient-related clinical outcomes.

Original HRQOL questionnaires used in pros-
tate cancer research were generic, being used for
assessment in many diseases. Over time, these
forms have been adapted for the disease-specific
purpose of evaluating outcomes specific to the
treatment of prostate cancer. Over the past decade,
there has been a significant increase in the number
of HRQOL assessment tools available, each with
a specific emphasis. As such, algorithms have
been proposed to assist researchers with their
selection of questionnaire to fit the research goal
of their specific study [5]. When comparing each
HRQOL questionnaire, the quality of the tool
must also be taken into consideration. A number
of criteria exist, including content validity, inter-
nal consistency, criterion validity, construct valid-
ity, reproducibility, responsiveness, floor and
ceiling effects, and interpretability. Utilizing these
variables, Hamoen et al. evaluated the most
frequently utilized HRQOL questionnaires in the

literature to quantify their quality and validity
(Table 25.1) [6].

Within prostate cancer research literature, the
most commonly used generic HRQOL question-
naires include the European Organization for
Research and Treatment of Cancer (EORTC)
quality of life questionnaire core 30, Short Form-
36 (SF-36), and Functional Assessment of Cancer
Therapy-General (FACT-G) [6]. The three most
commonly used prostate cancer-specific ques-
tionnaires include the Expanded Prostate Cancer
Index Composite (EPIC), UCLA-Prostate Cancer
Index (UCLA-PCI), and Functional Assessment
of Cancer Therapy-Prostate (FACT-P) [6].
Hamoen et al. recommend the use of the UCLA-
PCI, prostate cancer-specific questionnaire 94, or
FACT-P as prostate cancer-specific instruments
considering the psychometric properties [6].
However, some questionnaires are felt to be long
and arduous for some patients and practicality
does come into play. Based on this, recommenda-
tions for EPIC-26, PC-QOL, and UCLA-PCI
stood out as the best choices with strong psycho-
metrics and short duration [7].

The UCLA-PCI was the first prostate cancer-
specific questionnaire developed and validated
by Litwin et al. in the mid-1990s. It is a compre-
hensive measure of HRQOL for men with local-
ized prostate cancer that can be self-administered
in approximately 20 min. With primary focus on
urinary, sexual, and bowel function and bother,
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the instrument contains six disease-targeted
domains. This 20-item survey is easy to under-
stand, has good responsiveness, demonstrates
construct, and content validity, and is reproduc-
ible. Scoring for this system is based on estab-
lished algorithms with scores ranging from 0
(worst) to 100 (best). Per the authors, it is best
used in conjunction with the eight general
domains of the SF-36 [8]. It has been validated in
multiple languages and has been used in many
multicenter prospective trials including the
community-based Cancer of the Prostate
Strategic ~ Urologic =~ Research ~ Endeavor
(CaPSURE) cohort [9]. This tool is free for use
and downloadable with instruction on usage and
scoring at http://www.proqolid.org/instruments/
ucla_prostate_cancer_index_ucla_pci. See Index
25.1 for questionnaire.

The EPIC was developed and validated in
2000 and expands upon the UCLA-PCI. The
original form includes 50 items and is more
robust in that it also includes hormonal and uri-
nary bother domains to facilitate a more compre-
hensive assessment of prostate cancer-related
HRQOL [10]. This allows for assessment of
HRQOL outcomes for treatment modalities such
as ADT and brachytherapy. Unfortunately, the
form is more time consuming for patients and
thus less practical for use in a routine assessment
outside of research. EPIC-26 is an abbreviated
version of this questionnaire that collapses the
function and bother of each domain and has been
used in a few prostate cancer studies [3, 7].

QOL Outcomes Based on Treatment
Modality for Localized Prostate
Cancer

Brachytherapy

Brachytherapy is a good option for men with
localized prostate cancer either as a monotherapy
or combined with other treatment modalities such
as external beam radiation or hormonal therapy.
This option particularly appeals to men who are
not ideal surgical candidates or those interested
in a less invasive option. Most commonly

A.J.F.Brandon et al.

reported side effects from brachytherapy include
bowel irritation, voiding symptoms, and sexual
side effects. More unique to this treatment modal-
ity, brachytherapy patients have a higher risk for
postprocedure urinary retention with rates as
high as 34 % at 1 week after the procedure, and
29, 18, and 10% at 1, 3, and 6 months, respec-
tively [11]. Additionally, although most acute
voiding symptoms tend to peak in the first month
and return to baseline after 1 year following seed
placement (I-125), a transient late exacerbation
of urinary symptoms has been shown to occur in
up to half of all patients by 5 years [12].

Several studies using HRQOL questionnaires
to compare patient-related outcomes show that
brachytherapy has a statistically significant
higher rate of obstructive and irritative urinary
symptoms compared to other modalities [3, 13].
Specifically, large prostate size and adjuvant hor-
monal therapy exacerbated urinary irritation after
brachytherapy or radiotherapy [3]. In contrast,
another study utilizing the UCLA-PCI question-
naire showed that patients undergoing brachy-
therapy as amonotherapy had overall significantly
better urinary bother and function scores and a
threefold higher rate of return to baseline urinary
function over a mean follow-up period of 24
months as compared to prostatectomy and cryo-
ablation [14]. Both brachytherapy and external
beam radiotherapy (EBRT) have higher rates of
bowel-related distress and dysfunction including
rectal urgency, frequency, pain, fecal inconti-
nence, or hematochezia compared to radical
prostatectomy; however, the duration of these
symptoms tend to dissipate over time [3, 13, 14].
Brachytherapy has consistently shown an advan-
tage in the sexual function domain over several
longitudinal patient reported HRQOL studies and
a fivefold higher rate of return to baseline func-
tion when compared to radical prostatectomy [3,
13, 14]. However, all of the reported studies have
a relatively short follow-up of approximately 24
months. In the longer term, HRQOL data col-
lected prospectively in the CaPSURE study, a
nationwide prostate cancer registry, identified no
significant differences in sexual function and
bother between surgical and nonsurgical treat-
ments at 5 years and beyond [15].
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External Beam Radiotherapy

Like brachytherapy, EBRT is a good option for
patients desiring less invasive treatment and can
be used with or without hormonal therapy. As
with brachytherapy, HRQOL studies indicate an
increased rate of bowel-related bother and dys-
function [3, 13, 14]. Further, this is not just lim-
ited to the patient as spousal bother was
significantly impacted as it related to the patient’s
bowel symptoms after radiotherapy [3]. Of impor-
tance for bother, short-term follow-up is the only
time frame when bowel-related symptoms are
identified. Following 10-years, the effects are no
longer identified among any of the various treat-
ment modalities [15]. In general, urinary symp-
toms were lessened and sexual function was
improved after EBRT as compared to radical
prostatectomy and brachytherapy [13]. Long-
term recovery of sexual function was worse in
patients who received androgen-suppression ther-
apy than in those who received radiotherapy alone
[3]. However, as with brachytherapy, overall sex-
ual function was equal amongst all treatment
modalities at 5- and 10-year follow-up [13].

Cryotherapy

As of 1996, the role of cryotherapy in primary
treatment of localized prostate cancer was deemed
an option by the AUA. An AUA Best Practice
Statement published in 2008 summarizes the data
on cryosurgery for the treatment of localized
prostate cancer including quality of life data.
Compared to other modalities for primary treat-
ment of localized prostate cancer, there are rela-
tively fewer patients undergoing this treatment
modality and likewise fewer studies published
evaluating cryotherapy in longitudinal patient
reported HRQOL. One study demonstrates that
cryosurgery has a higher negative impact com-
pared to brachytherapy for both sexual and uri-
nary function at 3 months, however after 6
months, the impact on urinary function was
equivalent [16]. Similarly, cryotherapy demon-
strates a threefold rate of return to baseline void-
ing function compared to radical prostatectomy

with overall decreased urinary bother scores after
1 year [14]. In several studies, postprocedure sex-
ual function remained comparatively poor in the
cryotherapy group compared to other modalities
which may be related to both poor baseline sexual
function as well as physiologic properties related
to the treatment itself [14, 16, 17]. In order to
achieve maximal benefit from this treatment, the
cryotherapy iceball must extend outside the pros-
tatic capsule causing collateral damage to the neu-
rovascular bundles. As such, this treatment is
recommended for those patients with poor base-
line erectile function or those patients not con-
cerned about sexual function.

Radical Prostatectomy

Due to the nature of surgery, much of the nega-
tive impact on HRQOL measures such as voiding
function and bother, sexual function and bother,
and overall wellbeing is seen up front immedi-
ately following the procedure but tends to
improve over time. As such, it is important to
examine and compare the early, intermediate, and
long-term effects following radical prostatec-
tomy as they relate to quality of life when draw-
ing comparisons between each treatment
modality for localized prostate cancer.

In general, worse urinary control outcomes
are noted following radical prostatectomy com-
pared to those of brachytherapy and external
beam radiation. Several longitudinal HRQOL
studies comparing various treatment modalities
show that patients undergoing open radical retro-
pubic prostatectomy had lower urinary function
QOL scores at a relatively short follow-up inter-
val of approximately 24 months [13, 14].
Specifically, rates of urinary incontinence in the
early postoperative period are much higher after
radical prostatectomy with the most significant
decline in function noted within the first year
after surgery, followed by a period of recovery up
to the 2-year mark, followed by a plateau. Long-
term follow-up data show that this overall
decrease in urinary function remains persistent at
10-years following surgery [15]. Interestingly, in
the Prostate Cancer Outcomes Study (PCOS),
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there was no longer a difference noted between
radical prostatectomy and external beam radia-
tion at 15 years following treatment but a demon-
strable overall decline in function in both
treatment arms [18]. Of importance to note, both
the PCOS and CaPSURE long-term HRQOL
studies measured urinary function using the
UCLA-PCI, which focuses primarily on urinary
incontinence as a measure of function rather than
irritative or obstructive symptoms. As such, the
impact of surgery on urinary function is empha-
sized to a greater extent using this scale com-
pared to the impact of radiation or local tumor
progression [15, 18]. In men with severe preop-
erative lower urinary tract symptoms based on
AUA symptom score, robotic prostatectomy
demonstrates a statistically significant improve-
ment in urinary symptoms and increased quality
of life scores postoperatively in both short and
long term [19]. This effect is not unique to robotic
prostatectomy and has been demonstrated numer-
ous times with all forms of radical prostatectomy
compared to other treatment modalities including
watchful waiting [3, 20]. There is no clear differ-
ence between nerve-sparing prostatectomy com-
pared to non-nerve-sparing prostatectomy related
to HRQOL voiding domains [15].

Sexual function and bother outcomes also tend
to be worse for radical prostatectomy patients
compared to other treatment modalities including
brachytherapy, external beam radiation, watchful
waiting, and active surveillance in short- and
intermediate-term follow-up [3, 13—15]. These
outcomes tend to be mitigated by implementation
of nerve-sparing techniques [3, 15]. As expected,
non-nerve-sparing surgery was associated with
lower sexual function scores at all periods in time
up to 5 years following prostatectomy compared
to nerve-sparing procedures [15]. Analysis of
long-term CaPSURE data shows, as with urinary
function, there was significant decline in sexual
function noted over the first year after prostatec-
tomy, followed by a period of recovery in the sec-
ond year and then a plateau in function.
Interestingly, at 5-year follow-up, sexual bother
was not different in nonsurgical groups compared
to patients who underwent nerve-sparing radical
prostatectomy [15]. Though PCOS showed an
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initial difference in the incidence of erectile
dysfunction at 2 and 5 years following radical
prostatectomy versus external beam radiation,
this difference was lost at the 15 year follow-up
likely due to both groups having such poor overall
sexual function with erectile dysfunction rates as
high as 87 and 95 %, respectively [18].

Within the domain of bowel bother and func-
tion, no significant decline was seen after radical
prostatectomy with essentially immediate return
to baseline function with no significant change in
bother postoperatively [3, 13, 14]. However, the
overall scale of impact within this domain was
relatively low for all treatment modalities includ-
ing brachytherapy, radiotherapy, and cryotherapy
therefore there may be little clinically significant
advantage to surgery in this realm [14]. Other
studies with longer interval follow-up demon-
strate a decreased rate of bowel urgency at 2- and
5-years following prostatectomy but no differ-
ence at 15-years between radical prostatectomy
and external beam radiation [18].

Open radical retropubic prostatectomy is clas-
sically considered the gold standard of surgical
management for treatment of localized prostate
cancer but its overall frequency of use is decreas-
ing as surgeons begin to embrace minimally inva-
sive techniques. Each of these techniques require
a patient to be an adequate surgical candidate, a
postoperative recovery period requiring hospital
admission, and Foley catheter to remain in place
over a period of time postoperatively. Despite
these similarities, there are notable differences
between open and robotic prostatectomy that
have been routinely demonstrated in nearly all
studies comparing the two approaches. Robotic
prostatectomy shows consistent advantages over
the open procedure with shorter hospitalization,
decreased blood loss, and lower transfusion rates
[21]. In contrast, innumerable studies demon-
strate no clear advantage to robot assisted prosta-
tectomy vs. open radical prostatectomy from the
standpoint of HRQOL and oncologic outcomes
[14, 21].

Laparoscopic prostatectomy was introduced
in the late 1990s but was not widely embraced by
many centers due to the technical nature of the
procedure and difficult learning curve. The first
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robotic prostatectomy was performed shortly
thereafter in 2001. It quickly became popular in
the United States, but was less commonly per-
formed in Europe and Scandinavia where laparo-
scopic prostatectomy was embraced primarily for
cost reasons. In a prospective trial performed in
Oslo, Norway where laparoscopic prostatectomy
was routinely performed, HRQOL data was col-
lected comparing patients undergoing robotic vs.
laparoscopic prostatectomy as the surgeons tran-
sitioned from one modality to the other. There
was no significant difference in quality of life
outcomes noted between the two modalities at
any follow-up time interval up to 36 months [22].

As experience with robotic prostatectomy
grows, modifications in techniques have been
reported, some of which demonstrate improve-
ment in quality of life-related outcomes. For
example, posterior reconstruction of
Denonvilliers’ fascia prior to vesicourethral anas-
tomosis, which was initially described by Rocco
et al. for laparoscopic surgery, has been modified
and utilized in robotic prostatectomy [23]. This
technique has been shown to improve baseline
score for urinary bother and function as well as
AUA symptom score at 3-months with early
return to baseline continence [24]. Similarly, a
prospective randomized trial showed that comb-
ing posterior reconstruction with anterior suspen-
sion of the urethra during robotic prostatectomy
led to improved early continence at 1- and
3-months after surgery compared to the control
group, although there was no significant improve-
ment in very early (15 days) and late (6 months)
continence using UCLA-PCI HRQOL metrics
[25]. Bladder neck preservation has also been
described to improve mean urinary function using
the EPIC urinary function scale at 4-month and
24-month follow-up (but no significant difference
at 12-months) compared to traditional dissection,
with no effect on positive margin rate [26].

New and modified intraoperative techniques,
devices, and biologic agents continue to be devel-
oped, tested, and utilized during robotic prosta-
tectomy in order to optimize quality of life
outcomes such as sexual and urinary function.
Likewise, postoperative interventions such as
pelvic floor exercises and penile rehabilitation
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are also being employed to optimize postoperative
outcomes. HRQOL metrics using validated ques-
tionnaires will help to standardize research out-
come data and allow for easier comparison
amongst these techniques and interventions.

Practical Clinical Assessment
of Quality of Life

Urologists routinely underestimate the impact of
treatment for prostate cancer by consistently under
recognizing its impairment of the patient’s quality
of life. Significant differences are noted in physi-
cians’ reports of patient outcomes compared to
patient self-reported outcomes using validated
HRQOL questionnaires [2, 27]. This was seen in
all clinical domains from sexual, urinary, and
bowel function, to fatigue to bone pain; however,
greater discordance was seen in the realm of pain
and fatigue symptoms as this is often under
assessed in the clinical setting [2]. Long-term fol-
low-up of CaPSURE patients shows that this trend
in symptom minimization persists over time [2].
Validated patient self-reporting tools will be criti-
cal in making accurate assessments regarding
impact on quality of life as the number and life
expectancy of prostate cancer survivors increases.

For the purposes of prostate cancer research,
standardized HRQOL questionnaires such as
UCLA-PCI and EPIC are comprehensive and
validated tools that provide reasonably accurate
assessments of each domain related to bowel,
bladder, and sexual function and bother. For prac-
tical and routine use, these questionnaires are
time consuming for the patients and practitioners
to score and analyze in order to be useful tools to
assess HRQOL and individualize treatment-
related decisions. As such, efforts have been
made to modify existing tools by decreasing the
complexity and length of the questionnaires
while still maintaining the overall integrity, valid-
ity, and predictive qualities of the patient-related
outcomes questionnaire. EPIC-CP is a validated
16-question single page questionnaire that takes
patients only 2—5 min to complete and is designed
specifically for clinical point of care use.
Compared to EPIC-26, which takes 15 min to
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complete, the scoring system is far less complex
with scores ranging from O to 12 (compared to
0-100) and can be easily scored in the office set-
ting. Minimal important differences have been
defined within each domain including urinary
incontinence, urinary obstruction, bowel, sexual,
and vitality/hormonal which are indicative of a
clinically meaningful change [28].

Other validated questionnaires such as ISI
(Incontinence Symptom Index), AUA symptom
index, IIEF (International Index of Erectile
Function) and SHIM (Sexual Health Inventory for
Men) are also routinely used in clinical practice to
monitor and trend patient-related outcomes each
relating to a single specific domain. For further
simplification, some investigators have proposed
a shift from the complex questionnaire to a single
surrogate interview-based question. In one par-
ticular study, patients were asked to score their
erectile function on a scale of 1-5 scale as fol-
lows: (1) normal, full erection, always capable of
penetration; (2) full erection, but diminished from
normal, always capable of penetration; (3) partial
erection, occasionally satisfactory for intercourse;
(4) partial erection, unsatisfactory for intercourse;
and (5) absence of any erection. These responses
were then compared to use of IIEF in patients who
underwent radical prostatectomy and were found
to be highly correlative with the IIEF erectile
function domain score [29]. In contrast, another
study comparing patient interview scores with
questionnaire-based domains for continence and
erectile function found poor correlation between
the two with evidence of underreporting in the
interview-based format [30]. Although the above
instruments may be more practical for routine
clinical use, the focus of each tool is relatively
narrow and is not specifically designed to fully
capture the broader assessment of HRQOL mea-
sures associated with the treatment of localized
prostate.

Summary/Conclusions
Within the changing landscape of health care,

HRQOL assessments may not only be important
for helping patients and providers with medical
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decision making, but may also eventually be tied
to monetary reimbursement in a “pay-for-perfor-
mance” model. In this model, clinicians are
financially incentivized to optimize outcomes by
improving measurable improvements in patient
health. In the realm of treatment of localized
prostate cancer, given that the oncologic out-
comes for each given treatment modality are
similar, HRQOL may become the measurable
differentiating factor used by third parties to
gauge outcomes and distribute financial reim-
bursement. In addition, patient-related outcomes
for an individual provider might eventually be
disclosed to the public much like the push to dis-
close surgical complication rates and overall
patient satisfaction data in an effort to allow
patients to make an informed decision when
selecting a provider. As such, the evaluation of,
and focus on, health-related quality of life must
not be underemphasized.
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Introduction

Robot-assisted laparoscopic radical prostatec-
tomy (RALRP) has become the most common
approach to radical prostatectomy (RP) in the
United States. With nearly 90 % of radical prosta-
tectomies being performed robotically, some
argue RALRP has become the new standard of
care [1, 2]. Robot assistance has been shown to
reduce operative time compared with laparo-
scopic radical prostatectomy (LRP) and, in gen-
eral,ithasliberated LRPtonon-fellowship-trained
urologists at non-high-volume centers [3, 4].
Several reports have attempted to characterize
the “learning curve”  associated  with
RALRP. Metrics used to characterize the RALRP
learning curve have ranged from operative time
and blood loss to positive surgical margin (PSM)
rate. Learning curves have been reported to range
from 30 to over 200 cases [5, 6]. Although a com-
prehensive learning curve for open radical retro-
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pubic prostatectomy (RRP) was recently
delineated by a high-quality, multicenter study, a
comprehensive RALRP-specific learning curve
has not been clearly defined [7-9].

PSM status is a significant predictor of bio-
chemical recurrence (BCR) after RP and has
implications in quality and cost of care [10].
Unlike other predictors of BCR, such as prostate-
specific antigen (PSA) velocity and tumor grade
and stage, surgical technique influences PSM sta-
tus. PSM is defined as cancerous cells present at
the inked margin and can be considered iatro-
genic if the PSM occurs at a location without
extraprostatic extention (EPE) of the tumor. As
such, PSMs after RP in cases of organ-confined
prostate cancer (PCa) may serve as a surgical
quality indicator and introduce the need for oth-
erwise unnecessary adjuvant therapy. Level 1
evidence demonstrates a survival advantage
when adjuvant radiotherapy is administered fol-
lowing RP with PSM [11]. Consequently, PSMs
increase the cost of treating PCa not only at the
time of BCR but also in the adjuvant setting.

Aside from single center studies, literature
comparing surgical margin outcomes in mini-
mally invasive RP to open RRP is limited [12].
Some have contended tactile sensation permitted
during RRP allows better assessment of the
tumor extent than with minimally invasive
approaches, potentially resulting in fewer PSMs
and better cancer control [13].

With RALRP so rapidly adopted, surgeons
and trainees must develop ways to assess and
improve their technique. PSM is an ideal model
for assessment as it is often a consequence of
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surgical technique and has direct oncologic
implications. The central objective of this chapter
is to explore mechanisms by which surgeons can
learn to improve their surgical margin positivity
via individual benchmarks for improvement.

RP Surgical Margin Variability

RP is a complex procedure with a series of calcu-
lated steps. The goals of the procedure, whether
performed open or with robot assistance, are can-
cer control, preservation of urinary continence
and erectile function, and avoidance of perioper-
ative complications. While the literature contains
several publications addressing the subject of
PSM rates following RALRP and RRP, contro-
versy exists as to whether either approach lead to
a higher PSM rate. At high-volume centers, PSM
rates have been reported to be between 9 to
16.7% and 14.7 to 23 % for RALRP and RRP,
respectively [12, 14, 15]. While these studies
reported incidence of margins stratified by surgi-
cal technique, only one study to date has con-
trolled for all the known preoperative clinical
predictors for PSM in addition to BMI, surgical
experience, era and whether or not nerve-sparing
approach was utilized [16].

Surgeon and patient factors both impact surgi-
cal margin status. Prior multicenter studies have
shown higher surgeon volume is associated with
lower PSM rates [17]; however, individual sur-
geon characteristics and heterogeneity also affect
PSM. While surgeon volume has been noted to
be significant predictor for PSM, surgeon volume
was no longer a predictor of surgical margin sta-
tus after excluding the highest volume surgeon
from one study [18]. Moreover, PSM rates for
RRP surgeons at high volume, academic referral
centers vary widely from 11 to 48% in other
studies [19]. Interestingly, a multicenter study
discovered significant heterogeneity in cancer
recurrence following RP after adjusting for both
surgeon experience and tumor characteristics
[17]. In a large population-based assessment of
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determining PSM predictors, Williams et al.
identified PSM outcomes were associated with
final pathology [20]. Men with pT2 tumors expe-
rienced a PSM rate of 14.9 % compared to PSMs
in 42% of men with pT3a tumors (p<0.001).
Moreover, surgeons incurring more than three
PSMs in ten cases of pT2 disease performed
below the 25th percentile. Notably, neither surgi-
cal approach nor surgeon volume was signifi-
cantly associated with PSM rate. While the above
study provides a population-based benchmark for
surgeon self-assessment there is much needed
reinforcement and improvement in surgical tech-
nique in order to optimize oncologic outcomes
[12, 14, 15].

Preoperative Clinical
and Radiographic Assessment

The decision to pursue nerve-sparing surgical
techniques during RP can increase the risk of
PSM. Traditionally, preoperative factors con-
tributing to the decision to perform a nerve-
sparing RP opposed to non-nerve-sparing
RP with wide excision include the digital rectal
exam (DRE), Gleason score, tumor length/vol-
ume on biopsy, PSA, and baseline erectile func-
tion. These factors contribute to a surgeon’s
assessment of individual risk of EPE and resul-
tant PSMs at the time of a nerve-sparing opera-
tion. While the clinical picture likely will always
have a role in operative planning, prostate imag-
ing has become a tool used in preoperative eval-
vation and surgical planning for PCa.
Multiparametric MRI (MP-MRI) allows visual
confirmation of an abnormal exam, identifica-
tion of tumor volume and location, and identifi-
cation of potential areas of EPE. While
prospective studies of MP-MRI in all patients
undergoing RP for prostate cancer have not
shown significant improvement in surgical mar-
gin status [21], it is unclear if MP-MRI could
potentially be more beneficial to limiting PSMs
in cases of high risk PCa (Figs. 26.1 and 26.2).
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Fig. 26.1 Whole mount (a) with cancer at the black
arrows. Many prostate tumors are very close to the cap-
sule—(b)—and may touch the inked margin with no
extraprostatic tissue to evaluate—(c). This is pT2+.

Fig. 26.2 Multiparametric MRI (MP-MRI) with 1.5T
magnet and endorectal coil shows large volume dis-
ease from the right apex to base with possible EPE at
the right apex (left side coronal). The cross sectional T2
(center) and diffusion weighted image map (right) show

Yossepowitch O, Bjartell A, Eastham JA, et al. Positive
surgical margins in radical prostatectomy: outlining the
problem and its long-term consequences. Eur Urol 2009;
55:87-99

the dominant lesion measuring 1.4x0.9 cm. Standard
12-core prostate biopsy prior to the MP-MRI showed six
cores of Gleason 3+4 prostate cancer on the right side.
Surgical pathology showed pT3a disease with negative
margin—a 20 % partial margin was taken on the side



260

S.B. Williams et al.

Retrospective review of MP-MRI findings
and surgical pathologic specimens with col-
leagues in pathology and radiology can provide
the surgeon with opportunity to better under-
stand and utilize radiographic and pathologic
assessments in various clinical scenarios. This
can also be a practical means of cross-disciplin-
ary education for all parties, with consensus ter-
minology and descriptions leading to better
cross-disciplinary communication and overall
improved oncologic outcomes.

Positive Margin Assessment

Oncologic efficacy following prostatectomy is
measured most appropriately by metastasis-free
and cancer-specific survival. However, because
most cases of prostate cancer progress slowly,
surrogate markers are commonly used to indi-
rectly measure efficacy more immediately.
Surgical margin status and BCR are the two most
common surrogate markers used for measuring
post-prostatectomy oncologic efficacy. A bulk of
evidence suggests PSM confers a negative prog-
nosis and is therefore used as a measure of surgi-
cal quality [20]. Both overall and pathologic
stage-specific PSM rates have been shown to
decrease with surgeon experience [17]. Therefore,
critical assessment of determinants at decreasing
PSM status are needed in order to improve onco-
logic outcomes. This is particularly true in case
of organ-confined prostate cancer (pT2) where
PSMs are often due to technical error and not as
affected by tumor characteristics.

Pathology Self-Assessment

It is our belief that surgeons must review their
pathology specimens and have a working rela-
tionship with the genitourinary pathologists at
their institutions. Depending on the pathologic
processing, the specimen will be processed
either by whole mount or cross section. We
recommended surgeons review a standard prepa-

ration of the prostate specimen with their
pathologists to better understand how the speci-
men is sectioned. Following standard overnight
processing (fixation), the prostate is embedded
in paraffin with sections of tissue stained with
hematoxylin and eosin. Slides can be examined
histologically to determine presence of tumor,
Gleason grade, EPE status, surgical margin sta-
tus, and seminal vesicle involvement. When
reviewing the pathology slides it is imperative
to observe evidence of capsular incision as well
as capsular denudation in addition to PSM. Both
capsular incision as well as capsular denuda-
tion suggest surgeon error and potential for
refinement in technique. Indeed, refinement of
surgical technique through pathologic self-
assessment has been shown to improve the inci-
dence of PSM [22] (Figs. 26.3, 26.4, 26.5, and
26.6).

Operative Review and Refinement

Prior studies have suggested surgeons can
improve their surgical skills and decrease their
learning curve through reviewing videos of their
own or other surgeons’ techniques. Birkmeyere
et al. recently demonstrated that surgical tech-

Prostatectomy Specimen
Right Superior Neurovascular Bundle Region

-y {

Fig. 26.3 Surgical pathology. Photos courtesy Patricia
Troncoso and Elsa Li Ning Tapia
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Extraprostatic Extension

Fig.26.4 Extraprostatic extension—tumor touching adi-
pose tissue. Photos courtesy Patricia Troncoso and Elsa Li
Ning Tapia

Margin of Resection Free of Tumor

Fig.26.5 Inked margins are free of tumor but very close.
Photos courtesy Patricia Troncoso and Elsa Li Ning Tapia

nique improved through video review was associ-
ated with improved surgical outcomes [23]. As
compared with patients treated by surgeons with
high surgical skills ratings, patients operated by
low skill ratings had increased mortality,
increased risk of complications, and need for
additional procedures [23]. One may argue, as
with athletics, review of surgeries much like
review of football game films in preparation for
the upcoming game will only improve prepara-
tion and lead to optimal outcomes [23].

Modern surgical training has harnessed prior
knowledge of enhanced laparoscopic techniques
among video game users and applied that knowl-
edge to surgical simulators [24]. Prior studies
have been unable to demonstrate that this knowl-
edge has enhanced acquisition of robotic tech-
niques. Thus, the technical refinement in robotic
skills in order to improved outcomes remains to
be discerned.

Recent research has examined the feasibility
of video-based peer feedback through social net-
working to facilitate robotic surgical skill acqui-
sition [25]. Resident physicians of similar
baseline surgical skills were randomized after
performing the Tubes (Da Vinci Intuitive
Surgical, Sunnyvale, CA) robotic simulator exer-
cise to peer feedback versus no feedback of
video-recorded performance through a social net-
working Web page. There were noted significant
improvements in simulator exercise scores, time
to completion, comfort, and satisfaction with
robotic surgery simulation among the peer-
reviewed cohort. Thus it appears that not only
video review but critical third party assessment
may improve robotic surgical skills and decrease
the robotic learning curve. Further research in
live surgeries followed by surgeon and third party
review are needed in order to elucidate these
findings.

Final Words

RALRP is a challenging procedure with multiple
nuanced steps critical to optimal oncologic and
functional outcomes. Surgeon self-assessment
includes preoperative radiologic and pathologic
evaluation in order to determine nerve-sparing
feasibility and ensure adequate cancer extirpa-
tion. Moreover, postoperative pathologic review,
including prostate specimen analysis, and video
review of the procedure are additional methods at
improving outcomes.

Conflict of Interest None
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Fig.26.6 Extraprostatic extension at higher magnification. Photos courtesy Patricia Troncoso and Elsa Li Ning Tapia
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Recommendations and Integration
of Novel Genomic Risk Biomarkers

Vladimir Mourviev, D. Telonis, Vipul R. Patel,

and David M. Albala

In 2014, it is estimated that there would be 233,000
new cases of prostate cancer and an estimated
29,480 men will die of the disease in the United
States [1]. The US Food and Drug Administration
(FDA) approved the use of prostate-specific antigen
(PSA) in 1986 to monitor prostate cancer (PCa) in
men who had already been diagnosed. In 1994,
approval was expanded for use as a screening tool
along with digital rectal exam (DRE) in asymptom-
atic patients [2] Evidence of overtreatment and over
diagnosis of PCa has led the US Preventive Services
Task Force (USPSTF) to recommend against PSA-
based screening as of 2012 [3]. The limitations of
PSA testing are found in its overall sensitivity and
specificity. Most men with an elevated PSA are not
diagnosed with PCa, while many men with no ele-
vation in PSA are found to be harboring cancer.
While PSA can be elevated from a number of
benign conditions, including but not limited to
benign prostatic hyperplasia (BPH) and prostatitis,
it remains a gold standard for early detection,
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treatment monitoring, and prognosis. Therefore,
due to the dramatic decrease in usage of this test,
one should expect a reverse of stage migration of
PCa toward an increase of amount of patients with
high-risk disease. This will have an effect on radical
prostatectomy (RP) rates, positive margins, and,
ultimately, the issue of adjuvant radiation therapy
(ART) vs. salvage radiation therapy (SRT).

According to the literature, 15-25% of men
undergoing RP for the treatment of organ-confined
disease will develop a biochemical recurrence
(BCR) with subsequent local or systemic relapse [4,
5]. However, not all patients with BCR necessarily
experience tumor progression that requires the need
for ART [6-10]. The major objective for clinicians
in this patient population is to identify which
patients will require and benefit from ART. Novel
genomic markers have been used in this patient
population to help identify those patients that are at
highest risk for progression and possibly death.
This chapter highlights the latest developments in
how we can improve treatment outcomes of high-
risk patients undergoing RP and determine the role
of ART in this patient population.

Dilemma of Post-radical
Prostatectomy RT: Radiate or Wait
Until Evidence of Progression

In spite of a recent publication by the American

Urologic Association (AUA) and the American
Society for Radiation Oncology (ASTRO), there
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is a great deal of controversy on the role of radia-
tion therapy in patients after RP in high-risk
patients. Consensus practice guidelines, with its
subsequent endorsement by American Society of
Clinical Oncology, have been developed to help
clinicians with these patients. These official
guidelines were based on three-phase 3 prospec-
tive clinical trials demonstrating the benefit vs.
harm of ART compared to observation in patients
with adverse final pathological features such as
extraprostatic disease or positive margins
(Table 27.1). Wiegel et al. (ARO 9602) presented
data that suggested ART almost halved the risk of
biochemical recurrence in patients with undetect-
able PSA following surgery [9]. Bolla et al.
(EORTC 22911) demonstrated a similar decrease
in biochemical recurrence [8]. In both studies,

the cohorts of patients seeming to benefit the
most were those with positive margins. Neither
study showed any improvement in overall sur-
vival (OS), PCa-specific survival, or metastasis-
free survival (MFS). However, both trials had a
limited median follow-up as of only 5 years and
there is a high possibility that with longer follow-
up and more events, differences in survival would
be more obvious. The third study (SWOG 8794)
clearly demonstrated that ART improved not
only biochemical recurrence but also more strict
end points such as MFS and OS [6, 7].

While these trials demonstrated a significant
benefit of ART, two of them (SWOG 8794 and
EORTC 22911) enrolled patients prior to the
widespread use of PSA or required an undetect-
able PSA at the time of randomization [6-8].

Table 27.1 Randomized clinical phase 3 randomized prospective trials on adjuvant RT vs. initial observation after RP

followed by SRT

dose of
RT

Authors, study,

reference No. pts | Entry criteria

Type and

Median
follow-up

(years) bDFS

(0N Results

425 2D

planned

Thompson et al.
SWOG 8794 [6, 7]

pT3 NO Mo RO/1
(29 % post-RP
PSA >0.2 ng/ml)

60-64 Gy

12.6 HR=0.43

p<0.001

HR=0.72
p=0.023

Improved PSA
control,
DM-free
survival RT, and
OS. 1/3 pts a
received salvage
RT with a same
magnitude of
benefit

1005 2D
planned

60 Gy

Bolla et al.
EORTC22911 [8]

pT2R1,
pT3NoMo R0/1
(30 % post-RP
PSA>0.2 ng/ml)

10.6 HR=0.49

p<0.0001

HR=1.18
p=0.2024

Improved PSA
control and local
failure, did not
affect OS,
DM-free
survival, or
clinical
progression-free
survival, did
benefit pts with
positive surgical
margins

388 3D
planned

60 Gy

Wiegel et al. ARO
9602 [9]

pT3-T4NO MO
RO/1 (post-RP
PSA undetectable)

4.5 HR=0.53

P-0.0015

N/A Improved PSA
control, limited
events to assess
DM and survival
end points, did
benefit pts with
positive surgical
margins




27 High Risk Pathology: State-of-the-Art Post-operative Radiation Recommendations...

Contrary to this, both studies had almost a third
of patients with detectable PSA at the time of
randomization. Thus, this patient cohort was at
extremely high risk for recurrence, metastasis,
and death. Under contemporary requirements,
any arm of the study would not be considered
acceptable treatment for a patients unless their
PSA decreased to <0.2 ng/ml after surgery. The
Weigel study (ARO 902 1) most closely reflects
current practice and treatment requirements
because all patients had undetectable PSA at the
time of randomization [9].

The main reason why the urological oncology
community remains reluctant to widely accept
and implement post-RP ART into practice is that
treatment outcomes can vary, and many men will
be subjected to unnecessary ART [6—10]. In all
the above-mentioned prospective, randomized
clinical trials examining ART (defined as treat-
ment at the time of undetectable PSA), approxi-
mately 50 % of patients randomized to observation
never developed BCR, even though some patients
had detectable PSA after RP [6-10]. Even in the
Weigel study (ARO 9602), which most closely
resembles contemporary treatment recommenda-
tions, the vast majority of untreated patients did
not progress [9]. At a median follow-up of 5
years, the clinical progression rate was only 2 %
in study group vs. 3% in control group [9].
Although hypothetically this situation can be
changed with longer follow-up, one can see the
limitations of the currently existing definition of
high risk, as it is unable to predict a patient popu-
lation at high risk for relapse at 5 years.

Clinical Utilization of Salvage
Radiation Therapy as a Single
Modality: Can It Prolong Survival?

To date, no randomized trials have been con-
ducted to demonstrate the efficacy of salvage
Radiation Therapy (SRT). The largest retro-
spective studies are presented in Table 27.2.
Boorjian et al. examined 2657 men with high-
risk disease, according to the D’ Amico classifi-
cation, who underwent RP at the Mayo Clinic
between 1987 and 2003 and 856 of them
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received SRT [11]. Although the risk of death
from PCa was almost 12 times higher in the
high-risk group, 10-year biochemical-disease
free survival (bDFS), metastasis-free survival
(MFS), and PCa-specific survival (PCa-SS)
were 55, 89, and 95 %, respectively. On multi-
variate analysis, SRT significantly reduced the
incidence of subsequent local recurrence.
However, SRT did not significantly decrease
mortality compared to those not receiving SRT
following BCR (5- and 10-year survival rates:
92% vs. 91 % and 70 % vs. 69 %, respectively).

In contrast, Trock et al. followed outcomes in
635 patients who had either a biochemical or local
recurrence following RP [12]. At the time of their
recurrence, patients were managed with observa-
tion (63 %), SRT alone (25 %), or SRT in combina-
tion with hormonal therapy (12 %). Cancer-specific
survival was significantly prolonged in patients
who underwent SRT, with or without androgen-
deprivation therapy (ADT), compared to observa-
tion (96 and 96 % vs. 88 % at 5 years, and 82 and
86 % vs. 62 % at 10 years). In summary, investiga-
tors demonstrated a threefold reduction in the risk
of death from PCa with SRT. This risk reduction
was most pronounced in patients with rapid PSA
doubling time and early recurrence, two factors
that are known to predict risk of death from PCa in
patients who fail surgery.

Cotter et al. reported that RT appeared to pro-
long survival in a series of 519 men who had a
BCR after RP. SRT was given, either alone or as
part of a combined approach that included ADT, in
219 (37%) of these patients [13]. At a median
follow-up of 11.3 years, multivariate analysis
demonstrated a significant decrease in all-cause
mortality both in those with a PSA doubling time
<6 months and in those with a PSA doubling time
>6 months. The results of these retrospective stud-
ies provide reasonable evidence that SRT shortly
after biochemical relapse may alter the natural his-
tory of prostate cancer. However, longer-term fol-
low-up data are needed to draw further conclusions.
For instance, Stephenson et al. analyzed 1962
patients who were considered to have high-risk
disease using the D’Amico definition [10].
Although PCa mortality was a relatively low 8 %
at 10 years, it had increased to 19 % at 15 years.
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A recent meta-analysis of two matched control
studies and 16 retrospective studies including a
total of 2629 cases was identified (1404 cases for
ART and 1185 cases for SRT) comparing the effi-
cacy of ART and SRT. This study demonstrated
3-year and 5-year bDFS, local and systemic DFS
advantages in favor of ART [14]. The most valu-
able finding of this meta-analysis revealed an
overall survival benefit of ART. The authors also
found that MFS was considerable with no signifi-
cant differences in both groups. The analysis sug-
gested an impact of ART and SRT on survival
after RP. It is well established that ART provides
improved OS, bDFS, DFS for patients with
adverse pathological factors (APFs) (e.g. positive
surgical margins, seminal vesicle invasion, extra
capsular extension, and higher Gleason scores)
following a RP compared with SRT. These
researchers concluded that ART can offer a safe
and efficient alternative to SRT, with better OS
and DFS at 3-and 5-year follow-up especially for
patients with adverse pathological features. In
fact, ART may reduce the overall need for SRT in
this patient population.

Briganti et al. stratified 890 men with pT3pNO,
PCa who underwent RP from a European multi-
institutional cohort into two groups: ART vs. ini-
tial observation followed by early SRT (eSRT) in
cases of relapse [15]. Propensity-matched analy-
sis was employed, and patients were stratified into
two groups: ART vs. observation and eventual
eSRT, defined as RT given at a postoperative
serum prostate-specific antigen (PSA) >0.5 ng/ml
at least 6 months after RP. BCR, defined as PSA
>0.20 ng/ml and rising after administration of RT,
was compared between ART and initial observa-
tion followed by eSRT in cases of relapse. Overall,
390 (43.8%) and 500 (56.2%) patients were
treated with ART and initial observation, respec-
tively. Within the latter group, 225 (45.0%)
patients experienced BCR and underwent
eSRT. In the propensity-matched cohort, the 2-
and 5-years BCR-free survival rates were 91.4
and 78.4% in ART group vs. 92.8 and 81.8 % in
patients who underwent initial observation and
eSRT in cases of relapse, respectively (p=0.9).
No differences in the 2- and 5-years bDFS rates
were found, even when patients were stratified
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according to pT3 sub-stage and surgical margin
status (all p>0.4). These findings were also con-
firmed in a multivariable analyses (p=0.6).
Similar results were achieved when the cut-off to
define eSRT was set at 0.3 ng/ml (all p >0.5) [15].

Other studies have addressed a similar topic.
Trabulsi et al., using a multi-institutional data-
base of 211 ART vs. 238 SRT pT3-4NO patients,
demonstrated that ART significantly reduced the
risk of long-term BCR after RP compared with
SRT (5-years bDFS rate: 73 % vs. 50 %; p=0.007)
[16]. Similar results were reported by Ost et al.,
who showed a 5-years BCR-free survival rate of
85% for ART patients vs. 65% for salvage
intensity-modulated RT  (p=0.002) [17].
However, when subgroup matching was per-
formed in a cohort of 76 patients receiving either
ART or eSRT (given at a PSA level <0.5 ng/ml),
no significant difference in the 3-years BCR-free
survival rates was found.

Three ongoing randomized trials are under-
way to define what modality is better: adjuvant
or early salvage RT [18]. The TROG RAVES
0803 trial will examine 470 men with undetect-
able PSA and either pT3NOMO or pT2NOMO
with positive margins. The patients are being
randomized to immediate RT vs. RT for a rising
PSA. The end point of this study is biochemical
recurrence. The GETUG-17 trial is enrolling
718 men with pT3-4NOMO disease with positive
margins and undetectable PSA to immediate RT
with androgen-deprivation therapy (ADT), vs.
salvage RT with ADT. The composite end point
includes clinical progression, biochemical pro-
gression, and death at 5 years. The last and most
ambitious trial is RADICALS. In this
2600-patient trial, men with PSA <0.2 ng/ml
plus pT3/4, Gleason 7-10, preoperative PSA
>10 ng/ml, or positive margins will be random-
ized to immediate vs. delayed RT. The end point
of this trial is PCa-specific survival.

The different prognostic tools developed in
order to improve a selection of appropriate candi-
dates for ART vs. SRT include ultrasensitive
PSA-assay, the Stephenson nomogram, the risk
score, and others [4, 15, 19, 20]. For instance,
recent validation of the risk score in 7616 patients
with pT3/4N0O/1 treated with RP in the US,
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Canada, and Europe demonstrated value of this
tool that was associated with increasing 5- and
10-year PCs-specific mortality rate [20]. This
validation confirmed that presence of two or
more of the following adverse pathologic factors
(Gleason score 8-10, pT3b/4, and lymph node
invasion) should be considered to identify
patients who benefit from early ART. However,
this and other predictive systems have not been
widely implemented due to their limitation to
elucidate progression of PCa after RP in patients
with high-risk features.

Complications of ART and SRT
After RP

The concern with side effects after ART is another
obstacle for increased utilization of this modality.
In the SWOG 8796 trial, the risk of complica-
tions was acceptable and treatable but was clearly
higher in the treated arm [6, 7]. Overall, RT was
associated with a 23.8 % complication rate com-
pared to 11.9 % in the control arm (p =0.002; rec-
tal complications: 3.3% vs. 0% [p=0.02];
urethral strictures: 17.8% vs. 9.5% [p=0.02];
total urinary incontinence: 6.5% vs. 2.8%
[p=0.11]). Although the reported complications
in EORTC 22922 and ARO 9602 are much lower,
this was not an endpoint in the study design and
therefore may be underreported. As ART does
not appear to be necessary in all patients and has
unintended side effects, an alternative strategy is
to treat only patients most likely to benefit, maxi-
mizing cure and minimizing side effects.

Subset analysis of EORTC 22911 revealed that
the patients most likely to benefit were those with
positive margins [8]. These patients are not only at
higher risk of recurrence but, importantly, at higher
risk for local recurrence and therefore will benefit
from a targeted local therapy. It may even be possi-
ble to further define groups that are at risk for resid-
ual local disease and, therefore, who will benefit.
Cao et al. examined a role of positive surgical
margins in 294 patients by measuring the linear
millimeters of tumor at the margin [21]. They
revealed that the longer the margin, the more likely
the recurrence. At approximately 7.5 years of
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follow-up, 70 % of patients with 3—6 mm of margin
and 100 % of the patients with >6 mm of margin had
recurred. These findings provide a strong rationale
for utilizing adjuvant radiation in this patient cohort.

The AUA/ASTRO guideline emphasized what
should be told to patients about complications
undergoing and after RT [22]. During radiother-
apy and in the immediate post-RT period of 2-3
months, mild to moderate genitourinary and gas-
trointestinal side effects may occur that can
require the use of medication for treatment.
Table 27.3 summarizes the acute complications
by grade of ART and SRT after RP while
Table 27.4 examines the late complication. In
some studies, over 90 % of patients experienced
either genitourinary or gastrointestinal side
effects [23]. The more serious toxicity effects of
radiotherapy, including those requiring aggressive
medication management, outpatient procedures,
or hospitalization, however, are uncommon or
rare, with most studies reporting rates of <5 %.
The lowest acute toxicity rates have been reported
with use of IMRT radiotherapy techniques. As to
late toxicity, mild to moderate late side effects
may happen more than 90 days post-RT and are
commonly reported, with some studies docu-
menting rates as high as 79 % [22]. Serious late
toxicities, however, are relatively uncommon,
with most studies reporting rates of 10 % or less.

Table 27.3 Acute complications (Grade 3—4 Grade 3—4
according to RTOG or CTCAE grading systems) of ART
vs. SRT after RP

Study arm type | % Genitourinary | % Gastrointestinal
Adjuvant 2.0-8.0 0.0-2.0
Salvage 0.0-6.0 0.0-2.2
Mixed 0.0-3.0 0.0-1.3

Modified from Thompson et al. [22]

Table 27.4 Late complications (Grade 3—4 according to
RTOG or CTCAE grading systems) of ART vs. SRT after
RP

Study arm type | % Genitourinary | % Gastrointestinal
Adjuvant 0.0-10.6 0.0-6.7

Salvage 0.0-6.0 0.0-18.0

Mixed 0.0-17.0 0.0-4.3

Modified from Thompson et al. [22]
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Some cases of toxicities that are moderate to
major may emerge at 4-5 years post-RT and con-
tinue beyond that point. These toxicities are more
likely to include GU symptoms (up to 28 % of
patients) than to include GI symptoms (up to
10.2% of patients). The use of newer RT tech-
niques such as IMRT decreases cumulative rates
of late GU (up to 16.8% of patients) and GI
(4.0 % of patients) toxicities [22].

The rates and severity of urinary incontinence
in patients who have had RP and then adjuvant
RT are generally similar to rates for patients who
have had RP only. Regarding sexual function,
studies indicate that the majority of men who
present for RT post-RP already have compro-
mised erectile function, and thus, the impact of
RT remains unclear. There is also a potential for
developing secondary malignancies after RT, but
these data are still inconclusive [22].

ART and SRT After RP: AUA/ASTRO
Guideline

The AUA/ASTRO guideline endorsed by ASCO
[22, 23] included four major principals:

1. Patient counseling.

2. Use of RT in the adjuvant and salvage
setting.

3. Definitions of biochemical recurrence.

4. Conduct of restaging evaluation.

The key elements of the guidelines statements
are the following:

1. Patients who are being considered for manage-
ment of localized prostate cancer with radical
prostatectomy should be informed of the poten-
tial for adverse pathologic findings that portend
a higher risk of cancer recurrence and that these
findings may suggest a potential benefit of addi-
tional therapy after surgery (Clinical Principle).

2. Patients with adverse pathologic findings
including seminal vesicle invasion, positive
surgical margins, and extraprostatic extension
should be informed that adjuvant radiotherapy,
compared to radical prostatectomy alone,

reduces the risk of biochemical (PSA) recur-
rence, local recurrence, and clinical progression
of cancer. They should also be informed that
the impact of adjuvant radiotherapy on subse-
quent metastases and overall survival is less
clear; one of two randomized controlled trials
that addressed these outcomes indicated a ben-
efit but the other trial did not demonstrate a
benefit (Clinical Principle).

. Physicians should offer adjuvant radiotherapy

to patients with adverse pathologic findings at
prostatectomy including seminal vesicle
invasion, positive surgical margins, or extra-
prostatic extension because of demonstrated
reductions in biochemical recurrence, local
recurrence, and clinical progression (Standard;
Evidence Strength: Grade A).

. Patients should be informed that the develop-

ment of a PSA recurrence after surgery is asso-
ciated with a higher risk of development of
metastatic prostate cancer or death from the
disease. Congruent with this clinical principle,
physicians should regularly monitor PSA after
radical prostatectomy to enable early adminis-
tration of salvage therapies if appropriate
(Clinical Principle).

. Clinicians should define biochemical recurrence

as a detectable or rising PSA value after surgery
that is >0.2 ng/ml with a second confirmatory
level >0.2 ng/ml (Recommendation; Evidence
Strength: Grade C).

. A restaging evaluation in the patient with a

PSA recurrence may be considered (Option;
Evidence Strength: Grade C).

. Physicians should offer salvage radiotherapy to

patients with PSA or local recurrence after rad-
ical prostatectomy in whom there is no evidence
of distant metastatic disease (Recommendation;
Evidence Strength: Grade C).

. Patients should be informed that the effective-

ness of radiotherapy for PSA recurrence is
greatest when given at lower levels of PSA
(Clinical Principle).

. Patients should be informed of the possible

short-term and long-term urinary, bowel, and
sexual side effects of radiotherapy as well as
of the potential benefits of controlling disease
recurrence (Clinical Principle).
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The Value of Novel Biomarkers

The AUA/ASTRO guideline has suggested a great
need for prognostic biomarkers [22]. As a back-
ground for this, in SWOG 8794, the only random-
ized controlled trial finding a survival benefit to
ART (median follow-up of 12.6 years and up to
20 years of follow-up overall) metastases were
reported in only 37 of 211 RP only patients and in
20 of 214 ART patients [7]. Although a high-risk
population, most men did not develop metastases
or die of cancer. Ideally, ART or SRT should be
given only to the carefully selected patients pre-
disposed to the development of PCa recurrence.
New genomic markers have been developed for
serum and tissue specimens which may be imple-
mented to help with treatment, monitoring, and
providing prognostic information. These tests can
be used along with clinical pathological informa-
tion to better understand the natural history of the
disease (Table 27.5).

Biomarkers of First Generation

Prolaris® (Myriad Genetics)

Prolaris is a prognostic genomic assay that mea-
sures the RNA expression level of 46 genes,
including cell cycle progression (CCP) genes,
which are known to correlate with PCa cell pro-
liferation. A key distinguishing factor between

Table 27.5 The genomics markers applicable to prosta-
tectomy tissue analysis

Marker Clinical value Cost ($)
CCP-Prolaris® e Risk stratification | 3400
(Myriad) e PCa-specific
survival
e Recurrence
GPS (OncotypeDX® |e Prediction of 3800
Genomic Health) metastases or
death in
high-grade
tumors
GC (Decipher®, e Recurrence 4200
Genome Dx) probability
¢ Prediction of
metastasis

CCP cell-cycle progression, GPS genomic prostate score,
GC genomic classifier
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cancerous and noncancerous cells is the increase
in CCP gene mutations [24, 25]. This test can be
used in both the biopsy setting to provide infor-
mation that may help with active surveillance
decisions and in the post prostatectomy setting.
In the post-prostatectomy setting, Prolaris can
help to identify those patients that have a high
risk for biochemical recurrence. The test uses a
minimal tissue sample from formalin-fixed
paraffin-embedded prostatectomy specimens and
provides information on 10-year biochemical
recurrence rates.

Cuzick et al. tested CCP in a retrospective
cohort of 366 patients who had undergone radical
prostatectomy [25]. Results showed that the CCP
signature was a highly significant predictor of
outcome after prostatectomy. The authors were
able to predict biochemical recurrence in univari-
ate analysis (Hazard ratio (HR) for a one unit
change in CCP (doubling)=1.89; 95 % CI (1.54,
2.31) y*=34x0, 1df, p=5x6%x10-9) and multi-
variate analysis (HR=1.74; 95% CI (1.39, 2.17)
x*=21x65, 1df, p=3x3x10-6) (Fig. 27.1a, b).

Cooperberg and colleagues obtained samples
from 464 PCa patients who had undergone RP
without or with ADT [26]. The hazard ratio for each
unit increase in CCP score (range, —1.62 to 2.16)
was calculated to be 2.1 (95 % CI, 1.6-2.9). These
researchers concluded that with an adjustment for
the calculated CAPRA-S score, the HR was 1.7
(95% CI, 1.3-2.4). The score was able to sub-strat-
ify patients with low clinical risk as defined by
CAPRA-S<2 (HR, 2.3;95% CI, 1.4-3.7), demon-
strating that the CCP score has significant prognos-
tic accuracy and may improve the accuracy of risk
stratification in patients with clinically localized
PCa. Furthermore, the addition of the CCP score to
a previously calculated CAPRA-S score was shown
to allow for patients to be stratified in terms of risk
of recurrence at 10 years across a broad range of
risk subgroups defined by Gleason score, PSA
level, and CAPRA-S score.

Genomic Prostate Score (GPS)
(OncotypeDX®, Genomic Health)

Many men who are diagnosed with prostate can-
cer will have indolent disease that will not spread
aggressively. These men are good candidates for
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Fig.27.1 Analysis of the CCP score in the radical prosta-
tectomy cohort. (a) Forest plot graphing the CCP score
hazard ratio (HR) in different clinical subgroups. The
recurrence rate for each subgroup is also given (recur-
rences/size), and the size of the each box is proportional to
the number of recurrences within that patient subgroup.

active surveillance (AS) instead of definitive
treatment (prostatectomy or radiation therapy)
which can lead to incontinence, impotence, and
other side effects that can greatly compromise
overall quality of life [27]. OncotypeDX uses five
reference genes (ARF1, ATP5SE, CLTC, GPSI,

The thin lines indicate the 95 % CI for each HR. The dia-
mond at the bottom is the 95 % CI of the HR for the entire
cohort. (b) Kaplan-Meier plot of recurrence vs. time for
patients grouped by integer values of CCP score. Each bin
corresponds to a twofold increase in CCP expression. The
green line (149 patients). Adopted from Cuzick et al. [25]

PGK1) and 12 genes representing four biological
pathways, including androgen  signaling
(FAM13C, KLK2, AZGP1, SRDSA?2), cellular
organization (FLNC, GSN, TPM2, GSTM2),
stromal response (BGN, COL1A1, SFRP4), and
proliferation (TPX2) [28]. Patients with very
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low-, low-, and low-intermediate risk disease
receive an individualized GPS score, which is
used to predict adverse pathology [28]. This test,
which is used primarily in the biopsy setting for
selecting AS patients, may provide useful infor-
mation in patients that undergo definitive therapy
and have unfavorable pathological features at RP.

Klein et al. identified and validated a biopsy-
based gene expression GPS-signature that pre-
dicts clinical recurrence, prostate cancer (PCa)
death, and adverse pathology [29]. Gene expres-
sion was quantified by reverse transcription—
polymerase chain reactions for the prostatectomy
study (n=441). Decision-curve analysis and
risk profiles were then used together with clini-
cal and pathologic characteristics to evaluate
clinical utility. In decision-curve analysis
(Fig. 27.2), a greater net benefit was realized for
each end point through the combination of clini-
cal (CAPRA) and genomic (GPS) information
compared with clinical information alone. Over
a range of threshold probabilities, incorporation
of GPS would be expected to lead to initiation
of early ART in patients who have unfavorable
pathology at RP.

Prostate Cancer Genomic Classifier
(Decipher’, Genome DX)

The  Decipher-genomic  classifier  (GC)
(GenomeDx Biosciences, San Diego, CA) uses a
whole transcriptome microarray assay from
formalin-fixed, paraffin-embedded PCa speci-
mens. This assay is used to predict the risk of dis-
ease progression after a patient undergoes a
radical prostatectomy. The test measures the
expression of 22 RNA biomarkers in prostate
cancer specimens [30]. Decipher may help physi-
cians determine which patients are best suited for
multimodality therapy, such as adjuvant radiation
therapy. The biomarker panel was derived from a
genome-wide search of PCa in more than 500
patients from the Mayo Clinic Tumor Registry
[31]. The markers represent multiple oncogenic
pathways, including cell cycle progression, cell
adhesion, motility, migration, and immune-
system modulation. This signature was devel-
oped and validated as a predictor for clinical
metastases after RP in a cohort of men with
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adverse clinical and pathologic features. Further,
it was shown to more accurately predict metasta-
ses than individual clinical variables or
nomograms.

Ross et al. evaluated the GC score for predict-
ing metastatic disease progression in clinically
high-risk patients (N=85) with BCR after RP. In
the GC low-score and high-score groups, 8 and
40 % of patients developed metastases after BCR,
respectively (p<0.001) [32]. The area under the
curve (AUC) for predicting metastasis after BCR
was 0.82. In a multivariate model, the risk for
metastasis increased by 49 % for each 0.1-point
increase in GC score (HR, 1.49: p<0.001)
(Fig. 27.3a, b). Compared with standard clinical
and pathologic variables, the GC score was a bet-
ter predictor of metastasis, suggesting its poten-
tial use as a valuable tool to identify patients who
require earlier initiation of ART at the time of
predicted BCR.

Den at al. tested how incorporation of the GC
in clinical models would more accurately predict
biochemical failure (BF) and distant metastases
(DM) in 139 patients after receiving post-RP RT
who had either pT3 disease or positive margin and
who did not receive ADT [33]. The authors
assessed the GC performance for predicting BF
and DM after post-RP RT in comparison with
clinical nomograms. The area under the receiver
operating characteristic curve of the Stephenson
model was 0.70 for both BF and DM, with the
addition of GC, it significantly improved the area
under the receiver operating characteristic curve
to 0.78 and 0.80, respectively. The authors vali-
dated the value of quantitative GC for three previ-
ously reported GC score risk groups. In
multivariate analysis, the hazard ratio (HR) for
intermediate and high GC was 2.9 and 8.1 in com-
parison to the low GC risk group being most sig-
nificant risk factors for postoperative RT. These
data suggest a clinical utility and additional value
of the GC score in shared decision-making. As it
has been shown before, implementation of this
marker altered the decision making process in
almost 50 % of cases. Furthermore, a combined
use of GC and clinical and final pathological
parameters can enhance the predictive value for
BF and DM development.
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Fig. 27.2 For the outcomes of (a) high-grade disease
(Gleason pattern 14+3), (b) high-stage (pT3a) disease,
and (c) high-grade and/or high-stage disease, decision
curves are presented comparing a model based on clinical
and pathologic characteristics summarized by the Cancer
of the Prostate Risk Assessment (CAPRA) score to a
model combining the CAPRA score with genomic infor-

Biomarkers of Second Generations

Noncoding RNAs

The revolutionary development of first genera-
tion molecular markers in prostate cancer has
brought about next generation sequencing plat-
forms [35]. The advanced genome-wide associa-
tion studies (GWAS) have emerged as a new

mation represented by the Genomic Prostate Score (GPS).
For each analysis, the combined CAPRA plus GPS model
yielded greater net benefit than the CAPRA score alone,
indicating improved discrimination and calibration.
CAPRA cancer of the prostate risk assessment, GPS
genomic prostate score. Adopted from Klein et al. [29]

approach to identify alleles associated with pros-
tate cancer risk in an unbiased fashion, i.e., with-
out prior knowledge of their position or function
[34]. The use of noncoding RNAs as novel bio-
markers in prostate cancer was reported by
Ronnau and colleagues [37] The use of this
approach, in the ENCODE project, has revealed
that a much larger proportion of the genome
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Fig. 27.3 Influence of genomic classifier (GC) score on
metastatic progression in patients with biochemical recur-
rence (BCR) following radical prostatectomy. (a) Box
plots demonstrating the distribution of GC among patients

(70 %) is transcribed as non-protein coding (nc)
RNA, including long (Inc) RNAs (over 200 bps
long) [36]. The latest GENCODE project has
annotated 14,880 IncRNAs from 9277 loci, but
only a few of them are characterized [37].
Although the biological roles of IncRNA (the
“dark matter of the genome”) are not nearly as
well-understood as the protein coding mRNAs, it
became clear that they play important roles in
almost every aspects of cancer biology.
Apoptosis, proliferation, cell cycle progression,
and cell growth all suggest a possible role for
long IncRNA as a novel PCa marker [38, 39]
(Table 27.6).

A new entity of IncRNA molecules is of par-
ticular interest because of its high tissue-and
tumor-specificity, and therefore can be consid-
ered as a new generation of biomarkers. Further
identification of abundant IncRNA in humans
demonstrated their role as critical components of
cancer biology promoting these molecules to play
a “cutting edge” role cancer research. LncRNAs
are expressed at much lower levels and with
much higher cell-type specificity than mRNAs.
Currently, several IncRNAs are identified to play
critical roles in the development and progression
of PCa (Table 27.7). Lee at al. reported a group
of prostate cancer-specific IncRNAs that are

who progressed to metastasis following BCR (mets) vs.
those who did not. (b) Cumulative incidence of clinical
metastasis based on GC risk groups. Adopted from Ross
etal. [32]

Table 27.6 Multivariate Cox proportional hazards anal-
ysis of most significant risk factors for postoperative RT
biochemical failure and distant metastasis

Distant
Biochemical failure | metastasis HR
Risk factor HR (95 % CI) P 95% CI) P
GC intermediate |2.88 (1.21-6.85) 2.15(0.18-
0.02 39.48) 0.55
Gleason score 8.13 (3.40-19.46) |14.28
high <0.0001 (2.13-210.38)
0.005
Pre- RP PSA 1.49 (1.06-2.10) 2.69 (1.33—
(log,) 0.02 5.65) 0.007
Pathological GS | 2.21 (1.07-4.56) 2.13 (0.30—
(Ref<7) 0.03 14.99) 0.4
Detectable PSA | 3.23 (1.49-6.98) 0.92 (0.08-
(Ref.: 0.003 10.42) 0.91
undetectable)

Modified from Den et al. [33]

AAM African American Men, CI confidence interval, HR
hazard ratio, GC genomic classifier, GS Gleason score,
RP radical prostatectomy, Ref referent

up-regulated in PC3 cell lines and in PCa patient
samples compared with nonmalignant prostate
epithelial and matched normal (healthy) patient
prostate tissues [38]. Six prostate cancer up-
regulated IncRNAs (AK024556, XLOC_007697,
LOC100287482, XLOC_005327, XLOC_008559,
and XLOC_009911) were characterized in PCa



27 High Risk Pathology: State-of-the-Art Post-operative Radiation Recommendations...

Table 27.7 Long noncoding RNA as novel biomarkers

IncRNA Function PCa phenotype
PCA3 Biomarker Not known
PTENP1 Biomarker, Binds PTEN-suppressing
tumor miRNAs
suppressor
SChLAPI1 Biomarker Predict PCa-progression
after RP promoting
invasion and metastasis
SPKY4-IT1 | Biomarker Promotes cell

proliferation and
invasion, inhibits cell
apoptosis, predicts
PCa-progression after RP

tissue samples (Gleason score >6.0) and compared
with matched normal tissues. Investigators found
that these markers can be detected in patient’s
urine samples and that they are up-regulated when
compared with normal urine. Molecular function
of one of the up-regulated IncRNAs, AK024556
(SPRY4-IT1) was highly up-regulated in human
prostate cancer cell line PC3 but not in LNCaP,
and siRNA knockdown of SPRY4-IT1 in PC3
cells inhibited cell proliferation and invasion and
increased cell apoptosis. A RNA chromogenic in
situ hybridization (CISH) assay was developed
to detect long noncoding RNAs in primary PCa.
The results of this tissue array demonstrated the
specificity of expression in PCa. SPRY4-IT1
expression was easily detected in all prosta-
tectomy specimens [Gleason scores 6 (3+3), 7
(3+4and 4+3), 8 (4+4),9 (5+4 and 4+5), and
10 (5+5)] vs. no staining of normal prostatic tis-
sue (Fig. 27.4). A quantitative analysis of the tis-
sue array further confirmed the higher staining
intensity in tumor tissues compared with normal
tissues. These results indicate that SPRY4-IT1
expression is specific to PCa and can be detected
using standard clinical staining procedures [38].

Conclusion

Ultimately, the decision to proceed with ART for
locally advanced PCa with adverse pathological
features or to postpone it for only those who
develop biochemical failure is a difficult one.
While both debating sides found consensus to
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find a tailored approach that identifies and treats
the patients at risk for death from disease, other
patients can choose watchful waiting with less
risk for morbidity of treatment. Ongoing random-
ized trials may eventually shed some light at the
end of the tunnel, but for now and at least for the
next few years, the joint AUA/ASTRO guidelines
with ASCO panel endorsement look very reason-
able. First of all, careful and thorough discus-
sions between the patient and multiple health
care professionals can facilitate a shared decision
making process with a tailored approach. The
treatment chosen is based on the patient’s indi-
vidual risk of local recurrence and his concern
with reasonable balance between cancer control
and side effects of treatment that can affect qual-
ity of life issues. As such, many clinicians advo-
cate for SRT as a more selective approach rather
than ART. At present, there is no level 1 evidence
to support the hypothesis that ART and early SRT
can provide patients with the same treatment out-
come. It is also clear that even among a high-risk
patient population based on standard clinical fea-
tures, there remain a significant proportion of
patients who may benefit from additional local
therapy, whereas others may require systemic
therapy. Conversely, some large-scale studies
have shown that there also exist a significant pro-
portion of patients for whom disease progression
is indolent and who derive little benefit from
post-RP RT.

Finally, novel biomarkers allow predictive
capability and clinical utility beyond clinico-
pathologic characteristics and better decision-
making. The use of genomic signatures has been
demonstrated to change clinical decision making
process in approximately 50% of cases.
Furthermore, the combined use of genomic
scores and clinical/pathological parameters will
synergistically enhance each other to guide the
treatment decision for ART vs. SRT. Taking into
considerations cost/efficacy ratio for any kind of
RT, avoidance of unnecessary or untimely or
inadequate treatment would have major implica-
tions for healthcare systems all over the world.
This could significantly reduce potential over-
treatment of patients who will not progress and
also impact survival.
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Fig. 27.4 RNA chromogenic in situ hybridization
(CISH) analysis of SPRY4-IT1. (a) RNA-CISH staining
of SPRY4-IT1 in tumor samples and matched normal tis-
sues (formalin-fixed, paraffin-embedded (FFPE) sam-
ples). Expression was visualized using alkaline
phosphatase-labeled probes. (b) qPCR of SPRY-IT1
expression in tumor and matched tissue samples (FFPE
samples in a). (¢) RNA-CISH staining of SPRY4-IT1
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expression in human prostate cancer tissue array. Tissue
samples include normal prostate, adjacent normal, and
prostate cancer samples indicated by Gleason scores: 6
(3+3),7(3+4and4+3),8 (4+4),9 (5+4 and 4+5), and
10 (5+5). Expression is visualized using alkaline
phosphatase-labeled probes. Scale bar Z 100 mm (a). N
normal patient, 7 prostate cancer patient. Adopted from
Lee et al. [38]
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Newaj Abdullah, Tae-Kyung Kim,
and James O. Peabody

Introduction

Prostate cancer (PCa) is the most common noncu-
taneous malignancy and is the second leading
cause of cancer-related death in men in the United
States [1]. Radical prostatectomy is the preferred
treatment choice over active surveillance for organ-
confined disease [2, 3]. Robot-assisted radical
prostatectomy (RARP) is a novel approach to radi-
cal prostatectomy. The first structured program for
RARP was developed at the Vattikuti Urology
Institute of the Henry Ford Health System in 2000
[4]. Since then, RARP has been adopted by many
centers in the United States, Europe, and the rest of
the world. Singh et al. [5] estimated that up to 80 %
of radical prostatectomies in the United States are
performed using the robotic approach. Since
RARP s a novel innovation of this millennium, the
long-term oncological outcomes of RARP are still
being gathered. While the well-documented
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long-term oncological control of open radical
prostatectomy and laparoscopic radical prostatec-
tomy exist, only a handful of early adopters of
RARP are now reporting their mid- and long-term
experiences with this technique. This chapter not
only summarizes the recent findings on the
long-term oncological outcomes of RARP, but also
presents the long-term oncological outcomes of
open and laparoscopic prostatectomy, and com-
pares these findings to that of RARP.

Measurement of Long-Term
Oncological Outcome

Commonly reported measures of the long-term
oncological outcomes of radical prostatectomy are
biochemical recurrence-free survival (BCRFS),
metastasis-free survival (MFS), and cancer-spe-
cific survival (CSS). The time from prostatectomy
to the detection of metastasis describes metastasis-
free survival, and the number of individuals who
have not died of cancer in a specific time period
refers to cancer-specific survival. Unlike MFS and
CSS, the definition of BCRFS is not uniform in
literature [6]. The descriptive variation is an
important consideration because the definition uti-
lized can alter the outcome of the research. For
example, a number of investigations demonstrated
varying disease progression rates—up to 35 % —
depending on the utilized BCR definition [7-9].
Table 28.1 shows the various definitions of BCRFS
reported in literature.
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Table 28.1 Definitions
reported in literature

of biochemical recurrence

BCR definition Description
Single PSA >0.6 Single PSA value of 0.6 ng/
ml or higher

Single PSA value of 0.4 ng/
ml or higher

Single PSA value of 0.2 ng/
ml or higher

Single PSA >0.4

Single PSA >0.2

PSA >0.4 and PSA >0.4 ng/ml followed

rising by a value higher than the
first by any amount

PSA >0.2 and PSA >0.2 ng/ml followed

rising by a value higher than the
first by any amount

PSA >0.1 and PSA >0.1 ng/ml followed

rising by a value higher than the

first by any amount

Two successive (not necessarily
consecutive) rises by any
incremental amount, final PSA
value >0.2

Three successive (not necessarily
consecutive) rises by any
incremental amount

Two successive
rises, final >0.2

Three successive
rises

Three successive (not necessarily
consecutive) incremental PSA
rises of 0.1 ng/ml or greater

Three successive
rises >0.1

Three consecutive
rises

Three consecutive PSA rises by
any incremental amount

All BCR definitions were based on PSA measurements
more than 1 month after radical prostatectomy

PSA prostate-specific antigen

Adapted from Stephenson et al. J Clin Oncol. 2006 Aug
20;24(24):3973-8

Long-Term Oncological Outcome
After RARP

There are a limited number of studies that
investigate the long-term oncological outcome
following RARP—Table 28.2. A short follow-up
period limited early studies. Badani et al. [10]
reported on 2766 patients undergoing RARP
with a median follow-up period of 22 months and
found the overall BCR rate to be 7.3 %. Barocas
et al. [11] followed 2132 patients with a median
follow-up period of 8 months, and estimated the
3-year BCRFS rates to be 93.1 and 55.4% for
pT2 and pT3 disease, respectively. Menon et al.
[12] reported the first longer-term oncologic
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outcomes in 2010 while following 1384 patients
with median follow-up period of 5 years. Of the
1384 followed patients, 189 patients experienced
BCR—defined as a confirmed value of PSA
>0.2 ng/ml, 13 patients developed metastasis,
and seven patients died of PCa. The actuarial
BCRFS rates were 90.7, 86.8, and 81.0% at
3-year, 5-year, and 7-year time point, respec-
tively. When stratified by D’ Amico risk group,
the BCRFS rate was 96.8, 95.1, and 92.6 % in
low-risk group; 86.7, 80.2, and 69.8% in
intermediate-risk group; and 78.2, 72.0 and
67.5 % in high-risk group at 3-year, 5-year, 7-year
following RARP, respectively. This study also
identified preoperative and postoperative factors
that independently predict the risk of BCR. They
found that pathologic Gleason grade 8-10 and
pathologic stage T3b/T4 are the strongest
predictors of BCR.

Following the US study by Menon et al.,
Suardi et al. [13] reported the long-term onco-
logical outcomes on 184 patients from a single
European center. Unlike the patient population
in the US study who were secondary-treatment
naive for the entire duration of the study, 10.3 %
of patients in this European study received adju-
vant radiation therapy 3 months following their
RARP. Suardi et al. followed the patients for a
median follow-up period of 5.6 years, and
defined BCR as a confirmed value of PSA
>0.2 ng/ml. The overall BCRS rate was 94, 86,
and 81 % at 3-year, 5-year, and 7-year time point,
respectively. When stratified by pathological
state, the BCRS rates were 97, 93, and 85 % for
patients with pT2 disease; 94, 84, and 84 % for
patients with pT3a disease; and 69, 43, and 43 %
in patients with pT3b disease at 3-year, 5-year,
7-year following RARP, respectively. With
regard to pathologic Gleason score, the BCRFS
rate was 97, 98, and 88 % for patients with patho-
logic Gleason score <6; 90, 86, and 75% for
patients with pathologic Gleason score 7; and
85, 65, and 65% for patients with pathologic
Gleason score 8—10 at 3-year, 5-year, and 7-year
following RARP. Suardi et al. identified the pres-
ence of seminal vesicle invasion and pathologic
Gleason score 8-10 as strong independent pre-
dictors of BCR.
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Table 28.2 Biochemical recurrence-free survival rates in robot-assisted radical prostatectomy series

First author Year Cases, n
Menon et al. 2010 1384
Suardi et al. 2012 184
Soorakumaran et al. 2012 944
Diaz et al. 2014 483
Abdollah et al.? 2015 1100

BCRFS biochemical recurrence-free survival

Follow-up, month Overall BCRFS rate
60 3 Year: 90.7 %

5 Year: 86.8 %

7 Year: 81.0 %

67 3 Year: 94 %
5 Year: 86 %
7 Year: 81 %
76 5 Year: 87.1 %

7 Year: 84.5 %
9 Year: 82.6 %

10 Year: 73.1%
10 Year: 50 %

120
120

*Abdollah et al. evaluated BCRFS exclusively in D’ Amico high-risk prostate cancer

In 2012, Soorakumaran et al. [14] published
the second European study on the long-term
oncological outcomes of 944 patients undergoing
RARP for PCa—defining BCR as a confirmed
value of PSA >0.2 ng/ml. The overall BCRFS
rate was 84.8% at median follow-up period of
6.3 years. The BCRFS rate for all patients was
87.1, 84.5, and 82.6% at 5-year, 7-year, and
9-year following RARP. In this study, 9 patients
died of PCa—resulting in cancer-specific sur-
vival rate of 98.0 %. Soorakumaran et al. study
demonstrates that surgeon volume is an indepen-
dent risk factor for BCR. Increased risk of BCR
is seen for surgeons who have operated on fewer
than 150 patients. Other predictors of BCR
include preoperative PSA >10 ng/ml, pathologi-
cal stage of pT3a and pT3b, and pathological
Gleason score >6.

Diaz et al. [15] recently published on onco-
logical outcomes 10 years following RARP—
representing the longest surveillance data
following RARP to date. Diaz et al. followed 483
patients to assess BCRFS, MFS, and CSS at the
10-year time point. These patients were part of
the discovery and early learning curves of their
institution. The study utilized the American
Urological Association Localized Prostate
Cancer Update Panel report’s definition of BCR
and includes a confirmed value of PSA >0.2 ng/
ml, a PSA >0.4 ng/ml, or by receipt of salvage
therapy. There were 108 BCR, 11 metastases,
and 6 deaths from PCa during the median 10-year

follow-up period. The overall actuarial BCRFS,
MES, and CSS rates were 73.1, 97.5, and 98.8 %
at 10 years following RARP. When stratified by
D’Amico risk groups, the 10-year BCRFS rate
was 85.7% for low-risk group, 62.4% for
intermediate-risk group and 43.2 % for high-risk
group. Additionally, Diaz et al. demonstrated that
D’Amico risk groups or pathologic Gleason
grade, pathologic stage, and margin status are
strong predictor of BCR.

Abdollah et al. [16] recently investigated the
long-term outcomes in clinically high-risk
prostrate canter treated with RARP using data
from three multinational institutions. This study
only evaluated patients with D’ Amico high-risk
disease. Biochemical chemical recurrence was
defined as a confirmed value of PSA >0.2 ng/
ml. Based on this study, the over BCRFS rate
was 50% at 10-year time point. In order to
address heterogeneity within the D’ Amico high-
risk disease, this study further stratified patients
into five risk groups using regression analysis:
RGI1, very low risk (GS<6); RG2, low risk
(PSA <10 ng/ml and GS=7); RG3, intermedi-
ate risk (PSA <10 ng/ml and GS >10 ng/ml);
RG4, high risk (PSA>10 ng/ml and GS=7) and
RGS5, very high risk (PSA >10 ng/ml and GS
>8). In these RGs, 10-year BRCFS was 86, 70,
36, 31, and 26 %, respectively. Cancer-specific
survival at 10-year was 99, 96, 85, 67, and 55 %
from the very low-risk groups to high-risk
groups, respectively.
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Long-Term Oncological Outcome
After Open and Laparoscopic
Radical Prostatectomy

Two alternatives to RARP are open radical prosta-
tectomy and laparoscopic radical prostatectomy.
The long-term oncological outcomes following
these procedures have been documented in litera-
ture and compares to that of RARP. Dorin et al.
[17] evaluated 10-year BCR after open radical ret-
ropubic prostatectomy by following 2487 patients.
The median follow-up time was 7.2 years.
Biochemical recurrence was defined as a rise in
PSA above the undetectable level and was verified
by two consecutive increases in patients with a
postoperatively undetectable PSA, with an interval
of 3—4 months between PSA draws. During the
10-year follow-up period, a total of 279 patients
developed BCR and 49 patients died of prostate
cancer, resulting in an 11 % BCR rate and a 2%
CSS rate. In this study, all patients were stratified
into low-, intermediate-, and high-risk group based
on D’Amico risk stratification scheme. The
10-year BCRFS was 92, 83, and 76 % for low-,
intermediate- and high-risk group, respectively. In
another series, Touijer et al. [18] followed 1422
patients with clinically localized prostate cancer
who underwent laparoscopic radical prostatec-
tomy over 10-year period. Of the 1422 patients,
153 experienced BCR. In this study, the overall
BCRES rate was 78 and 71 % at 5-year and 8-year
time point. When stratified into low-, intermedi-
ate-, and high-risk groups based on pretreatment
prostate cancer nomogram BCREFS probability of
>90 %, 89—71 %, and <70 %, BCRFS rate at 5-year
was 91, 77, and 53 %, respectively.

Conclusions

Robot-assisted radical prostatectomy has
become the predominant surgical treatment for
clinically localized prostate cancer since its
introduction in 2000. The first structured high-
volume programs were developed in the early
part of this century. These programs are only
recently able to publish 5-year and now 10-year
outcomes data. The results in these publications

N. Abdullah et al.

demonstrate relative equivalence of the measured
outcomes of BCRFS and CSS for RALP and
open and laparoscopic prostatectomy. Factors
predictive of recurrence include higher Gleason
score, pathologic stage, and PSA.

Disclosure None of the authors report conflicts of interest.

Editorial Comment: John W. Davis

Any novel procedure in oncology needs long-
term follow-up. An exciting alternative to stan-
dard therapy for favorable risk disease is focal
therapy using cryotherapy, laser, or other source
of ablation. These represent very new techniques
and deserve careful scrutiny as to their safety and
efficacy. Anecdotal failures are more difficult to
analyze—errors in patient selection, technique,
follow-up care? Just this past month, I have diag-
nosed two impressive failures from focal laser
ablation—one lymph node metastatic and one
locally advanced. Such events happen after
robotic prostatectomy as well; however, we have
a full pathology report to help us understand what
happened. Ultimately, robotic surgery is just a
tool to accomplish what we know and have
studied for decades in open surgery.

Nevertheless, long-term oncologic outcomes
are important, and the Henry Ford group presents
an excellent review of the long-term outcomes
from this procedure that they started. I would also
highlight their work as reported by Sukumar and
Rogers [19]. The final cohort consisted of 4803
patients with a median 26 months follow-up—
IQR 1.2-54.6. The overall biochemical recur-
rence rate was 9.8 %. The actuarial 8-year results
were 81 % biochemical recurrence free, 98.5 %
metastasis free, and 99.1 % cancer-specific sur-
vival. This is a non-comparative study that
occurred at the first high volume center and
included their learning curve. Nevertheless, the
overall and detailed statistics provided certainly
support a consistent oncologic outcome com-
pared to open technique.

Another key recent study by Hu et al. [20] is
often referred to as robotic outcomes —“2nd gen-
eration.” In a more established cohort using
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SEER/Medicare and propensity-based analyses,
RARP had fewer positive margins than open—
13.5% versus 18.3 % and less additional cancer
therapy within the first six postoperative months.
If cases continue to be condensed toward fewer,
high-volume referral surgeons, then perhaps
oncologic control may be a benefit at this end-
point. Overall, surgeons will utilize their robotic
pT2 and pT3a positive margin rates for early
quality assessment. The question as to whether a
pT2 Gleason 3 +4 negative margin or any other
combination of stage, grade, and margin status
behaves in the exact same manner using similar
definitions of failure and length of follow-up. The
data presented would support this notion,
although prospective controlled trials are lacking.
The early pathologic staging seems satisfactory
to most robotic surgeons to make a full-scale
switch to the technique, compared to the dilemma
of the ablative treatments that need much longer
outcomes before recommending broad usage.
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Introduction

Early in my practice, I noted that patient’s
spouses had fairly consistent lines of question-
ing, both in the decision making process, and in
the logistics of getting through surgery process. I
started with a generic handout of “frequently
asked questions” and over a decade expanded it
into a full-scale patient handout that is updated
periodically. In this chapter I include much of its
content straight on (Italics portion) but modify
parts personal to me in a way that you can use to
modify it for your practice. I talk a lot in clinic,
so my clinic runs late and patients compliment
me on its content, and it does give them a task
during the waiting.

Step 1:Establish an Introduction
to Your Practice

Who are you? Who is on your team? What should
they expect as they negotiate your clinic or
institution?

J.W. Davis, M.D. (X))

Department of Urology, Uro-surgical Prostate Cancer
Program, The University of Texas M.D. Anderson
Cancer Center, Houston, TX, USA

e-mail: jdhdavis@aol.com

© Springer International Publishing Switzerland 2016

I start out with a table of contents for the
whole handout and then go into a welcoming
statement:

Thank you for choosing to visit us at the
Genitourinary Center at the University of Texas
M. D. Anderson Cancer Center. This guide was
originally written in 2003 as a guide to post-
operative care for prostate cancer surgery, and
has since been expanded to a broader scope with
updates as needed. If you are being seen for pros-
tate cancer screening, this guide may be a bit
beyond the scope of your interests, but look for
the sections on global health screening, diet, and
prevention. A secondary guide to screening and
diagnosis is in development, as there are so many
new developments in this area. A significant por-
tion of the content of this handout derives from
the many hours I’ve spent with patients and their
families discussing the topic of prostate cancer.
When similar questions are frequently asked, 1
try and insert more content to address them.
Thus, this guide is more of a joint written “blog”
between physician, patient, and family, rather
than a static document such as a published book.
If you have a suggestion for new content, a cor-
rection, or clarification, please let me know and
you’ll be in the next version.

The vision of the institution as a whole is to “be
the premier cancer center in the world, based on
the excellence of our people, our research-driven
patient care and our science. We are Making
Cancer History.” To accomplish this vision in
prostate cancer, we have multiple tasks to perfect:
identification of ideal candidates for active sur-
veillance, highly efficacious treatments with min-
imal side effects for patients with more
threatening tumors, and combination treatments
for the higher risk cases. Meanwhile, we must
consider the whole patient and not just the
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cancer. In fact, most men with prostate cancer die
of something else (heart disease is #1).

You could insert your brief CV at this point,
but I would suggest putting it at the end so as not
to lead off the document with yourself empha-
sized. They will certainly find it later.

Step 2: Walk Them Through a New
Patient Encounter

Consultation Outline

1. At the beginning of your visit, we will review
the records from your other involved provid-
ers—inside or outside of MDACC. In addition,
all new patients to MDACC are asked to com-
plete the “New Patient Database.” Recently,
this has become an online form that you can do
in advance. What we are looking for are gen-
eral facts about your medical condition, medi-
cations, allergies, and fitness for various
treatment options. Please think through your
medication list carefully and including all pre-
scribed and “over-the-counter” medications,
vitamins, supplements, i.e., anything you ingest
that is not food. Also include anything you
ingest on an “as needed” basis, which we
denote as “PRN.” In some cases, there are fea-
tures of your medical condition or prostate
anatomy that may be a contraindication to cer-
tain treatments. If so, we will evaluate and
focus on alternatives. Any outside ultrasound
and biopsy reports are helpful. Outside biopsy
materials are reread at MDACC, but in some
cases your visit occurs before this is completed.
A well-organized PSA history (year, value, etc.)
is very valuable.

2. A physical examination is an essential element
to any new patient visit. Naturally, this exam
will be focused upon potentially relevant find-
ings to prostate cancer screening or treatment.
Therefore, our exam should not be viewed as a
substitute for a more thorough physical exami-
nation by your primary physician, and we are
not necessarily trying to perform comprehen-
sive cancer screening. In most cases, the phys-
ical exam is first performed by physician’s

JW. Davis

assistant who is specifically trained for the
initial screening exam, and I may double check
pertinent findings or anything you would like
me to address. If you have no complaints spe-
cific to the exam, I often spend the visit on the
counselling component.

. An important goal of the visit is to communi-

cate back to you our assessment of your dis-
ease risk. A prostate cancer risk classification
is an estimate of the likelihood of the disease
progressing despite attempted curative ther-
apy. The best information to determine risk
classification starts with the PSA, clinical
stage, and biopsy Gleason score. In interme-
diate to higher risk cases, imaging studies
such as an MRI, CT, and/or bone scan may be
needed. Additional details from the biopsy
report are helpful such as the number of cores
positive, and the size of the tumor foci present
(some are reported by actual length of a tumor
foci and others as a percentage).

. Next, we will discuss treatment options. The

standard options may include active surveil-
lance, surgery (open or robotic), or radiation
therapy (IMRT, proton, or brachytherapy
(seeds)). Alternate treatinent options may
include cryotherapy or HIFU (high intensity
focused ultrasound). In general, a treatment
option is considered alternative if the available
published literature on outcomes is limited to
less than 10 years of follow-up.

. At the end of our discussion, there are several

possible conclusions.

(a) Pending status. This means you have
opted to review options presented to you
and no definitive decisions have been
made. It is up to you to contact us for any
further consultation or treatment. If you
elect for treatment elsewhere, I would
appreciate knowing your decision, but
that is up to you. You can easily leave us
an email through your mymdanderson.
org account (more on that later).

(b) Further diagnostic testing. For laborato-
ries or simple tests, we can send you right
over. For imaging studies such as CT
scan, bone scan, or MRI, you will need an
appointment that will take us between 1



29

Personalized Versus Generic Patient Handouts: Tools to Improve Patient... 291

(©

(d)

and 3 days to complete. Usually, you can
leave the clinic and my scheduler will
contact you with these appointments. Be
sure we have a cell phone or local contact
number.

Further consultation—medical oncology,
radiation oncology. If we feel you need to
visit with one of these specialists, we will
request a consult, and usually we can
determine availability by the next day.
However, the appointment itself could be
the next day or a few days later.
Treatment scheduled. If you are ready to
schedule surgery, we can usually give you
a surgery date, and at that point, may
request an IMPAC clinic appointment.
This is a medical clinic that does a com-
plete assessment of your health and any
surgical risk factors. They will order
appropriate labs, EKG, and possibly
heart stress testing. If you have minimal
medical problems, you probably will not
need this step.

6. Please note that we are happy to serve in any
of several roles.

(e)
()

(2

We can be your primary treatment and
follow-up center.

We can be your primary treatment center,
and arrange follow-up in your local area.
We can be a second opinion resource, and
you arrange treatment and follow-up
elsewhere.

7. Post-Visit Communication.

(h)

You should receive a cover sheet with
contact telephone information. However,
moving into the modern era, MD Anderson
now has a multipurpose Web-tool for
patient use called MyMDAnderson.org.

You can establish an account by using

your MDACC medical record number and

then setting up a password by answering

security questions. The server can do a

number of things:

e Medical Chart—all of your pathology,
transcribed doctor notes, labs, and
X-ray reports are all available. Lab
and pathology are not seen until 7 days
after finalized so the teams can discuss

results. Dictations are not seen until
signed by the provider.

* Appointments—you can see all upcom-
ing appointments. Hardcopies are still
mailed.

o Secure messaging—you can send mes-
sages to your team and back. My clinic
has two different addresses—“Davis
Clinical,” and “Davis Scheduling.”
Use the clinical address for questions
for myself, physicians assistant, and/or
nurse. Use scheduling for requests to
the scheduler—change appointments,
etc. Note that all correspondence goes
on your medical chart, so we can refer
back later—thus a better service than
emails that can be deleted.

* As a general rule, I prefer you corre-
spond with the mymdanderson server
as it is quicker for us to respond, and
multiple team members can see them.
Voice mails take too long to listen to,
and only go to one address, and are not
part of the medical record. If you have
an emergency, then call the triage line
in the clinic during normal hours, or
hospital operator after hours.

Step 3: Prostate Cancer Key Facts

Give the patient some of your own favorite facts
useful in the decision making process. Since the
document is dynamic, you can review it and add
new information as it becomes available. As with
many things, patient questions will generate new
ideas for inclusion/revision.

1. Prostate cancer is very common with a I in 6
lifetime risk. The risk begins as early as the
4th decade and continues lifetime.

2. Prostate cancer mortality is less com-
mon—I1:40. This means many patients die of
other causes either with nonlethal cancer, or
with treated cancer.

3. The top three causes of death in men are car-
diovascular disease, cancer, and accidents.
Cardiovascular disease is the top cause of
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death in men with and without prostate can-
cer. Another way to think of this is that if pros-
tate cancer is your greatest risk of death, and
we cure you, then whatever was number two
now moves up to the top position, and it is
likely to be cardiovascular disease. It is some-
what convenient that all preventative mea-
sures for cardiovascular disease are also
helpful for prostate health—with or without
cancer. These measures are probably familiar
to you: lose weight, control your blood pres-
sure, control your cholesterol, eat a low-fat
diet, exercise, lift weights, etc. More on this
later in the guide.

. The exact causes of prostate cancer are not
known, but are probably multiple. Risks we
know about include heredity, high fat diet, and
having the male hormone testosterone in your
blood for so many years (i.e., if you remove
the testicles before puberty, the prostate will
not grow and you will not develop prostate
cancer. I wouldn’t recommend this prevention
strategy!)

5. A simplified approach to thinking about pros-

tate cancer is to describe four distinct groups
of cancers by their biologic potential, i.e., how
they may behave currently and in the future.
(a) Low volume/Low grade tumors.

o The challenge of this group is that we
see a small amount of low-grade tumor
on the biopsy, but these tumors don’t
always behave like cancers in the tradi-
tional sense. These tumors may remain
nonactive for many years of decades.
Local treatments are very successful,
because the cancers are not very threat-
ening. Active surveillance may be an
appropriate strategy, and we have a
protocol for this. Recent protocols are
evaluating alternative treatment con-
cepts such as HIFU (high intensity fre-
quency  ultrasound) and  focal
cryotherapy. In some cases, immediate
standard treatment (surgery or radia-
tion) is appropriate and selected.

e For those who have read about the
“controversies” of PSA screening, this
area of low volume/low grade tumor is

an important component. These tumors
were likely never detected before PSA,
and seem to be a unique entity. It
remains unknown/unclear whether or
not the more lethal prostate cancers
develop that way “de novo” or rather
develop from low grade tumors that
progress. Either way, the problem from
the public health care debate is that
approximately 90 % of men in the USA
choose to treat these tumors despite the
risk of side effects and despite minimal
to no mortality from these tumors.

o The only real threat we see in low vol-
ume/low grade tumors is that fact that
a small percentage (approximately
10-15%) may have higher grade/vol-
ume tumors present, and a few—3 %o—
may have several steps higher. So we
prefer to just re-biopsy to look for these
and possible imaging.

(b) Early stage/lethal potential tumors/com-
plete response to treatment.

e These are tumors that show signs of
lethal potential, such as intermediate
grade, higher volume, higher PSA
(>10). In this category, active treat-
ment aims to eliminate the tumor per-
manently. Many treatment modalities
such as surgery, radiation, brachyther-
apy, and cryotherapy can accomplish
this goal.

(¢) Locally advanced stage/lethal potential
tumors/failed local therapy.

o These are tumors that may look just like
category two; however, months to years
after treatment, the disease becomes
active again as evidenced by a rising
PSA. For surgical patients, sometimes
the pathologic staging predicts for this
possibility, such as with non organ-
confined tumors. As many as 15-30%
of patients treated for local disease
may suffer a relapse in the future.
Surgical patients may be salvaged with
follow-up radiation. Radiation patients
may be salvaged with surgery (higher
side effects, however), or cryotherapy.
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Hormone treatment may play a role as
well. It is possible that a second local
therapy may succeed months to years
after a failed initial therapy. In my way
of thinking, this means that some can-
cers have the ability to locally invade
in the pelvis, but lack the ability to
spread beyond into the bones.

(d) Advanced disease.

With PSA screening, we do not see as
many patients at diagnosis with
advanced disease, meaning disease in
the lymph nodes or bones. Some patients
with localized disease may progress to
this stage years later. Hormonal therapy
plays a key role. In some cases, local
therapy may be added. Chemotherapy
is available if hormonal therapy stops
working—both taxotere and carbazita-
zel improve survival. Recently, the
FDA has approved the vaccine therapy
Sipeulecel (trade name Provenge, by
Dendreon), Abiraterone, and
Enzalutamide for treatment of castrate-
resistant prostate cancer.

(e) Putting it together.

The challenge of prostate cancer eval-
uation is that there can be tremendous
overlap between the four categories
listed above. Someone can look like #1
but actually be #3. Someone can look
like #3 but be #2, etc. A primary goal of
our visit will be to put all available
information into perspective for you
and help make the best decision, know-
ing that we don’t have perfect informa-
tion going in. Research at the institution
focuses on trying to improve our ability
to predict prostate cancer biologic
potential.

(f) How do I choose between multiple treat-
ment options?

It is important to emphasize that there
are no randomized clinical trials to
answer the question as to which local
therapy is the best. Each has their
advantages and disadvantages and

must be weighed individually. The goal
of this handout is to cover the straight-
forward facts of prostate cancer treat-
ment so our consult time can focus on
this question. At the conclusion of our
meeting, it is very common to find that
more than one treatment can be recom-

mended. We will do our best to make a

best recommendation for you.

o Of interest, the American Urological
Association has updated guidelines on
prostate cancer treatment. The only
two randomized clinical trials they
quote are:

— Compared to watchful waiting, rad-
ical prostatectomy may improve
survival.

— Radiation therapy, if selected,
should be given at higher dose to
decrease risk of recurrence.

— Currently, comparisons of treatment
options (using randomized trials as
evidence) are not possible for the pur-
poses of determining superiority.

— Here is the Web link for the AUA
patient guide:

http://www.auanet.org/guide-
lines/patient_guides/pc08.pdf.

— Here is the Web link for the full AUA
prostate cancer guidelines:

http://www.auanet.org/guide-
lines/main_reports/proscan07/
content.pdf.

Step 4:Introduce Your Robotic
Surgery Program

In the early years, many programs cut and pasted
promotional materials from Intuitive Surgical on
the benefits of robotic surgery. There is no longer
a vacuum of information to continue such prac-
tices. Patients want to see your own data, vol-
umes, and experiences. The more details, the
better, and the less time you will have to spend in
clinic answering the same data points. Here is my
version:


http://www.auanet.org/guidelines/patient_guides/pc08.pdf
http://www.auanet.org/guidelines/patient_guides/pc08.pdf
http://www.auanet.org/guidelines/main_reports/proscan07/conteProstate cancerrandomized clinical trials.nt.pdf
http://www.auanet.org/guidelines/main_reports/proscan07/conteProstate cancerrandomized clinical trials.nt.pdf
http://www.auanet.org/guidelines/main_reports/proscan07/conteProstate cancerrandomized clinical trials.nt.pdf
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Robotic Assisted Radical Prostatectomy
We are proud to offer the robotic prostatectomy
procedure. MDACC currently owns three daVinci
Si systems, and one daVinci Xi. As of June, 2015
I have performed >2000 robotic and >100 lapa-
roscopic (manual) prostatectomy procedures. |
perform 6 cases in a full workweek. Here are
some robotic case/volume milestones:

Date # procedures/other milestones

8/4/2004 1 (Norfolk, Virginia)

372006 150 (from Virginia)

4/13/2006 | Began practice at MDACC

4/29/2006 1st Houston case, at Memorial Hermann
7/5/2006 15t robotic case at MDACC

971472006 | 200

4/12/2007 | 300

10/18/2007 | 400

12/15/2007 | 2nd daVinci system installed at MDACC
3/24/2008 | 500

11/7/2008 | 652

7/17/2009 | 787 3rd daVinci at MDACC

12/4/2009 | 900

6/1/2011 1200

11/9/2011 1300

10/1/2012 1500

6/30/2015 | 2000 4 systems running at MDACC

During the time course of this case experi-
ence, the procedure times have decreased. For
example two similar cases were performed:
5/4/2007 in 4 h 17 min (complete surgery time),
and 5/5/2008 in 2 h 38 min. As of 2011, further
refinements have the prostatectomy times down
to 60-75 min, anastomosis 15 min (2 layers), and
extended pelvic lymph node dissection (if indi-
cated) in 30-40 min. There have been numerous
technical revisions—>13 total—to decrease the
use of cautery (thermal heat) around the nerve
bundles and urinary control muscles. We use
clips and sutures to control vessels and try and
guide the dissection as close to the prostate as
safe and minimize trauma to the surrounding
critical structures.

For organ-confined cancers, the negative mar-
gin rate (complete cancer removal) has been
93-95 % which is very competitive with the best
of open and robotic series. In the last 100 proce-

dures, the negative margin rate has increased to
>97 %, perhaps from more experience and/or
lower volume of disease from PSA screening. By
contrast, the steady rate of negative surgical
margins from open surgery by multiple surgeons
at MDACC between 2003 and 2008 was 90 %.
Therefore, this technology has been introduced in
a safe manner allowing us to improve upon the
standard results of open surgery. Recovery of uri-
nary function occurs in >95% of men using a
loose definition (dry to mild/occasional stress
incontinence) and 85 % if using a stricter defini-
tion. The timing of urinary function recovery is
mostly within the first 6-12 weeks with potential
improvement seen out to 1 year. Sexual function
is a much more complex topic and not adequately
expressed as a single statistic. The determinates
of sexual function after surgery are patient age,
health history, medications, smoking history, sex-
ual function before surgery, number of nerve
bundles spared, surgeon technique/experience. In
the ideal circumstance of the patient 50 years
old, perfect function, no health history or medi-
cations, and expert surgery with bilateral nerve
sparing, the potency rate may be as high as 90 %
after 1-2 years of follow-up. For the typical
patient, the rate may be 50 %, and if there are
several adverse predictors, it may be 0-20 %. The
time to recovery of sexual function is much lon-
ger than urinary function. Most early function is
at 6 months, with improvement to 2 years and
longer.

Regarding sexual function and nerve preser-
vation, I have found it safe to spare all or most of
neurovascular bundle tissue in most patients. At
this point in my experience I know exactly how to
spare nerve bundles when appropriate and I use
a technique in which no cautery (thermal heat) is
used near the nerve bundle tissue. In the ideal
patient, we often observe early erections even in
the Ist 6 weeks. MDACC provides me with a
travel budget, which I use to go to national and
international meetings in search of any technical
refinements to this operation, so I am confident in
providing you with the best possible operation.

Now that MDACC has the latest technologies
in surgery (robots) and radiation therapy (pro-
tons) we are conducting a clinical evaluation of
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quality of life after all treatments and will be the
first comparison of its kind to include these recent
technologies.

Here are some frequently asked questions
regarding this minimally invasive procedure.

1. What are the advantages?

()

(b)

The most consistent outcome advantage
is reduced blood loss during the proce-
dure, and reduced hospital stay. Reduced
pain and scaring is possible, but not as
clear a difference as many patients do
very well with low midline incisions.
Recent reports are demonstrating that
major and minor complications are
reduced with robotic surgery—espe-
cially the chance of scarring of the uri-
nary tract. It was recently highlighted by
the US Preventative Services Task Force
that “up to 1 in 200 men may die after
prostate cancer surgery.” This is an
alarming statistic, but based on 1990s
data, mostly collected in Medicare age
(65 and up) patients. We have recently
reviewed a large hospital network of
over 70,000 cases from 2004-2010 and
found 1:1100 operative mortality ratio
for open surgery and 1:3900 for
robotic—likely even smaller for expert
robotic surgeons.

Cancer control, urinary function recov-
ery, sexual function recovery in experi-
enced hands are equal to high quality
open surgery results. The weight of
available evidence does not support
superiority at this time. Ultimately, the
skill and experience of the surgeon
translates into better outcomes more
than the technique itself. From strictly
an engineering perspective, the robotic
instrumentation (reduced size, range of
motion) and magnified 3D vision is
superior to open surgery, and therefore
with time it may be possible to train a
larger number of expert surgeons with
the robot compared to open. Recent
studies has shown that open surgeons,
even after expert training, required

()

(d)

approximately 250 cases to complete
their learning curve. It remains to be
proven whether robotic surgeons can
achieve high benchmarks earlier. A post
learning curve consecutive series of 100
cases showed only two patients had a
positive surgical margin, and 1 was
organ confined and 1 was not. This is
significantly better than my rates from
2003-2006 to 2006-2007. In addition,
theses rates would be better than many
open series from experienced surgeons.
As mentioned, we have made a compari-
son of open surgery, laparoscopic sur-
gery, and robotic surgery and are
preparing the results for publication.
The conclusions are that the laparo-
scopic technique resulted in higher posi-
tive margins compared to open, while
the robotic technique resulted in lower
positive margins.

Compared to laparoscopic prostatec-
tomy, the vision is improved through the
3D camera, and the instruments have 7°
of freedom allowing mini-wrist move-
ments at the tips of the instruments.
Robotic prostatectomy is minimally
invasive, but unlike radiation and cryo-
therapy treatments, it provides complete
pathologic staging, and the opportuni-
ties for secondary radiation should the
disease recur.

2. Why do you prefer this technique?

(a)

(b)

There are mild advantages in blood loss,
pain, and scaring (Fig. 29.1). As we
move forward it is my hope and goal that
this procedure will allow top results to
be obtained by more surgeons, and in
fewer cases then the literature suggests
occurs with open surgery.

The comfort and ergonomic advantages
provided to the surgeon are very notice-
able. The images below is a close-up of a
robotic needle driver, demonstrating
how the instrument can articulate in 7°
like a human hand on a small scale. The
shaft of the instrument is only 8 mm in
diameter.
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Fig.29.1 Incisions for robotic surgery

3. What if I am overweight?

(a) The robotic camera and instruments can
access the pelvis very well in most men,
even up to 350 pounds, so this procedure
may be an advantage in this circum-
stance. That said, if the body mass index
is >40, we have observed greater diffi-
culty with ventilation during surgery and
reduced quality of the results. In these
circumstances, it may be best to loose
significant weight or look for a different
option. If you do not know your BMI, we
will have it in our computer system, or
you can Google out “BMI calculator”
and input your height and weight.
Anything <40 generally does fine.

4. What about prior surgery?

(a) Inmost cases, laparoscopic instruments can
mobilize prior scar tissue and proceed with
the case. We are also developing the skill set
to perform “extraperitoneal” access in such
situations as do open surgeons.

5. How often do you perform this surgery?

(a) A typical work week includes.
*  Mondays—Dblock time for 2-3 cases
at MDACC.
o Tuesday—Clinic all day.
o Wednesday—Research and meetings
related to the prostate program.

o Thursday—two  cases if help
available.

e Friday—block time 2-3 cases at
MDACC.

6. Where are the incisions?

(a) One is near the belly button and the larg-
est as this is where the prostate is removed.
The remaining 5 are 8 mm or less and in
the lower abdomen. I used to try and
curve the incision around the inner left
side of the belly button so it will be less
noticeable once healed. However, we
observed a small but noticeable incidence
of delayed hernias—often 6 or more
months after the operation. Therefore,
this access may introduce a weakness to
the abdominal wall. I now use two alter-
natives: (1) incise and extract the prostate
through an incision right above the umbi-
licus, or (2) place the camera below the
umbilicus, but extend and extract through
the right lateral port. Umbilical hernias,
if already present, can be fixed during the
closure.

7. How long in the hospital?

(a) One night is the goal. The pattern is
usually.
e Post operative night: ambulate, clear
liquid diet.
* Day 1, regular breakfast, ambulate.
*  Home mid-day.

8. How long does the catheter stay in?

(a) Seven days if you are <2 h from us.
Otherwise 9-10 days.

(b) The nursing ward provides a video and
training class on care and removal of the
catheter.

(c) The catheter can be removed in the clinic,
a local physician, or the most convenient
is to learn to remove it yourself.

(d) Airline travel with a catheter works very
well—even international.

. Can the catheter come out sooner?

(a) This questions has been asked and
research at other centers. In summary:

e Catheter removal at 3 days is possi-
ble if a cystogram xray shows no leak
at the anastomosis (approximately
80% of cases). However 15% of
patients will then experience urinary
retention and require urgent replace-
ment—a stressful experience.
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e One center is reporting early results
from a strategy of placing a suprapu-
bic catheter (through the lower
abdominal wall), and then removing
the standard urethral catheter the
day after surgery. The suprapubic
catheter then comes out between 4
and 7 days when the patient demon-
strates adequate bladder emptying.
The surgeons at this center are
reporting less overall patient dis-
comfort and equal urinary control
results. At this time I am not doing
this as I have concerns over placing
additional holes in the abdomen and
bladder just to save a few days of
catheter time. Therefore, I would like
to see more studies and follow-up
results.

10. How much pain is involved?

11.

()
(b)

(©

(a)
(b)
(©)
(d)
(e)

One to two days of incision soreness,
needing a few pain pills.

Mild perineal, scrotal swelling and sore-
ness can linger for a week or so. If a
lymph node dissection is performed, the
scrotal swelling can be quite large—
softball size. This will go away and is not
harmful, but certainly generates some
phone calls with concern. It’s ok to show
your friends. Related to the surgery is
the possibility that the testicles become
more sensitive to touch for a few weeks—
sensory nerves travel near the operative
site and can be irritated. This also goes
away.

Our current bladder reconstructive tech-
nique helps restore continence at an ear-
lier time. However in about 10 % of cases,
patients report a few days of bladder
spasms that generally resolve. Medications
are provided for this problem.

Return to activities?

Walking: day 1.

Stairs: day 1.

Light exercise: 2nd week.

Work: 2nd week.

Bicycle riding in 6 weeks (unless a
recumbent seat—can be sooner).

®

No restrictions at all after 6 weeks.

12. Can you perform a lymph node dissection?

(a)

Yes. Most will have a lymph node dissec-
tion—the extent depends upon the dis-
ease risk. For lower risk disease, we can
discuss skipping it, which could make
recovery faster. If the primary tumor is
found to be much larger and/or higher
grade than the biopsies showed, it is pos-
sible to return for a lymph node dissec-
tion later, but this would likely be a
<10% risk.

13. What happens to the prostate gland?

(a)

We place it in a bag and remove through
the belly button area intact. It is ana-
lyzed by a pathologist the same as for
open surgery.

14. Can you spare nerves?

()

(b)

(©

(d)

Yes—the technique works very well for
this. We will discuss if it is appropriate
for you.
The Gleason score helps us determine
this as well as PSA and DRE. Here is the
breakdown from my last 200 cases of
organ confined disease by Gleason
score, assuming a PSA <10.
* Gleason 3 + 3, organ confined 100 %.
* Gleason 3 +4, organ confined 90 %.
* Gleason 4 + 3, organ confined 60 %.
* Gleason 4+4 or higher, organ con-
fined 30 %.
Thus, most all patients with 3+ 3 and
3 +4 should be candidates for bilateral
nerve sparing. For Gleason 4+3 or
higher, select patients can have nerve
sparing, and most can at least have I
nerve bundle spared. In addition, we
now recognize the possibility to perform
a “partial” or “incremental” nerve
sparing procedure, i.e., take a custom
designed wider margin around a specific
area, but try and leave the majority of
the nerve tissue intact.
In approximately 4-5% of cases, our
assessment of your cancer risk is way off,
i.e., significant increase in Gleason grade
or staging seen on final pathology of the
prostate. This problem is universal, and
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speaks to the need for more research for
new biomarkers.

15. Can you assess the prostate during the

procedure?

(a) We can do frozen section biopsies at
selected areas of concern, but not the
whole gland.

16. What about tactile feedback?

(a) Opinions on this subject have changed
in recent years. In the late 1990s the
majority of expert open surgeons made it
clear at our meetings that “feeling” the
prostate during the surgery was not use-
ful and often misleading. A few surgeons
claimed they could “feel” the neurovas-
cular bundles and then decide whether
to take them or leave them. Most dis-
agreed, as most extensions of cancer
outside the prostate are a matter of a
millimeter—not something anyone can
feel through a gloved finger. Now that
the robotic technique is very popular, the
opinion that an open surgeon can “feel”
and assess the tumor with his/her finger
is being voiced more often. From my
open surgical background, I always
thought it was mostly misleading and the
biopsy data the most important.

Believe it or not, the robot has tactile
feedback. It is actually more of a resis-
tance feedback in that the hand controls
transmit resistance when you pull or push
on something. When combined with the
magnified 3D vision, your brain actually
starts to simulate tactile feedback, so
when you lift or touch something, you feel
it on the controls and see it with your
eyes. As a result, fine, delicate maneuvers
are quite possible with the robot.

(b)

17. How long is the procedure?

(a) Anesthesia induction, 1V lines, arterial
line—20-30 min.
(b) Laparoscopic
docking—S5 min.
(c) Work time at console.
e Prostatectomy: 60-70 min.
* Anastomosis: 15 min.

access, robot

e Pelvic lymph node dissection (if
needed): 30—45 min.

18.

(d) Extract prostate, close incisions: 15 min.

(e) Anesthesia: wake up, transport to recov-
ery: 15 min.

(f) Total room time—3—-3.5 h for most cases,
add 30-45 min if lymph node dissection,
add more time for obesity, or very large
prostates.

What about “add-on” procedures?

(a) I routinely reconstruct the posterior
layer of the bladder/urethra before doing
the standard anastomosis and recon-
struct the top of the bladder to the
pubovesicle ligaments. These add-ons
give the reconstruction more strength,
and we collect quality of life surveys to
determine if wurinary continence is
restored sooner. I consider these steps
standard.

(b) Inguinal hernias—if we encounter one I
generally will use a mesh plug/match to
repair the defect, as otherwise the hernia
becomes worse from our accessing the
pelvis through the abdomen. So it’s
really just part of the closure and may
save having to undergo a separate her-
nia surgery in the future.

19. How many do you do in a day?

(a) As many as 3.

(b) I'm not tired for the afternoon case.

(c) I always get a good night sleep before
surgery.

e On that note, I generally go to the
gym every morning between 5 a.m.
and 6:15 a.m. for a cardio and/or
strength workouts and time my arrival
to the MDACC parking lot right at
7 a.m. when anesthesia will start the
first case. Therefore, if you are a first
start case, you won't see me until
afterwards, so try and get questions
settled ahead of time.

20. What about safety procedures?

(@) MDACC is fairly quick to adopt any
known improvements in patient safety—
often ahead of final national recommen-
dations. We perform a Universal Protocol
or “time-out” to identify correct patient,
correct procedure, correct antibiotics and
allergies. The nurses will put you through
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21.

22.

23.

a number of identify checks before sur-
gery. In addition, I have a laptop com-
puter by the console with instant access to
your medical records so I can look at your
biopsy reports, and any imaging we’ve
done to be sure we do the correct nerve
sparing, and lymph node dissection (if
needed). In the future, this setup may be
viewed as primitive as I think robotics in
the future will continue to evolve into
comprehensive information tools. In
addition to viewing and controlling the
operative field, the robot itself can display
tests results, and images. Current research
at some institutions is trying to figure out
how to match up a radiology image with
the surgeon’s view.

Does the robot ever break down? About
every 6 months the robot may unexpectedly
need servicing that may result in needing to
reschedule a procedure. This may cause
travel and logistical inconvenience for the
patient. The robot can be repaired in 1-2
days but the rescheduling may take longer to
arrange. It is very rare for the robot to have
a problem during the case as it goes through
very sensitive diagnostic procedures during
boot-up phase (like a computer). If it did
breakdown, the case may be completed with
one less working arm, or possibly the proce-
dure converted to an open approach. The
former situation has happened to me once
and the latter has not.

Which robot models do you have?

(a) Asof2015, the program has 4 systems: a
dual console SI, two single console SI,
and an Xi. All are upgraded systems
with high definition three-dimensional
video.

(b) Our robotics suite is also equipped with
overhead audio and wireless micro-
phones to improve communication
between surgeon and assistant.

When you remove the prostate, can you tell if

you “got it all?”

(a) For the most part, the prostate cancer is
invisible, and blends in with the normal
gland. Thus, our goal is to remove the
prostate and to avoid the surrounding

structures. The final pathology is what
matters the most.

24. When will the final pathology be ready?

(a) If a group of pathologist reads the pros-
tatectomy cases, and they prepare and
average sampling of the gland, reports
can be completed in 1-2 weeks. At
MDACC, we have a single pathologist
reading all cases, and she prepares a
very detailed sampling of the gland to
read. Her reports detail not only Gleason
grade, stage, and margin Sstatus, but
individually characterize the size and
location of each focus of tumor.

(b) As a result of the detailed, consistent
analyses from a single pathologist, the
reports are not finalized until the 6
week clinic follow-up visit.

(¢) Occasionally, reports are available ear-
lier and I will have my PA call the results,
but in most cases, we just discuss this at
the 6-week visit.

(d) With mymdanderson.org you can check
ahead to see if it’s ready.

e A pathology report will detail a lot of
information, but the highlights are:

— Stage—is it confined to the pros-
tate, or extraprostatic extension,
or seminal vesical invasion?

— Gleason grade—a new Gleason is
given, unless taking hormones.

— Margin status—does the cancer
touch the edge of resection? If so,
the margin is measured in
millimeters.

— Lymph node status.

— Note that the combination of the
above can predict the chance of the
PSA going up again, but it’s just a
prediction—our long-term plan is a
combination of the pathology
report and the PSA measurements.

25. How long do I have to be in Houston for

surgery?

(a) The entire trip including preoperative
clinic visit, surgery, and recovery can be
done in 6 days.

(b) You may leave the hospital on the day
after surgery, but remain in Houston
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until the 3rd day. You may depart by car continence. We make a generous
or plane. bladder opening so the margins are
(¢) To avoid blood clots in the legs, avoid ok, and reconstruct it later.
sitting in the same position for more than e Posterior bladder neck division.
I h, ie., take frequent rest stops to Again, middle third cautery only. This
stretch. is mainly an experience factor as to
26. What have you improved about the operation how to divide bladder from prostate
at MDACC? and stay in the proper plane without
(a) I recognize 11 different steps of the oper- getting into prostate or bladder.

ation and have adjusted as follows: o Seminal vesicle/Vas. The key is to
e Dropping the bladder. We spare the keep cautery away from the tips of the

midline attachments to keep the peri-
toneum intact and hopefully keep the
bowel from migrating into the pelvis.
This way we can still use radiation
later if needed.

Dividing the endopelvic fascia. For
disease clinically localized to the
prostate, we can preserve most of the
endopelvic fascia with the lateral
prostatic fascia. This keeps the lat-
eral nerve bundles more protected. In
about 10 % of cases, accessory arter-
ies travel right over the prostate on
the way to the penis. We have learned
to preserve these arteries in most
cases. You never know just how much
blood supply the penis needs for a
quality erection. We preserve the
pubovesical ligaments (see #3) to
decrease manipulation of the rhapdo-
sphincter muscles needed for urinary
control.

Dorsal vein ligation. We suture this
large vein complex under the pubo-
vesical ligaments and then anchor up
to the pubic bone. This keeps it liga-
tion tight and minimizes trauma to
the urinary control muscles.

Anterior bladder neck division. We
keep a “middle third cautery rule”
meaning only thermal heat in the
midline. At the lateral thirds, we use
clips and bipolar ligation to mini-
mize heat to the nerve bundles. We do
not try and make the bladder neck
ultra small as this does not affect

seminal vesicles as these are right on
the nerve bundles. The arteries to the
seminal vesicles need careful clip-
ping as they will bleed.

Nerve bundle. The technique is called
“symmetry.” Basically you divide the
dorsal vein bundle, lateral prostatic
fascia, and then work your way into
the plane between the nerve bundle
and prostate wherever it looks easi-
est. Work right, left, front, back, etc.
No cautery. If veins bleed that’s ok,
you sew them over at the end if
needed. For nerve sparing we go
right to the capsule, and modify for
any partial nerve sparing or non
nerve-sparing.

Apex. The key is the squeeze the dorsal
vein complex—whatever squeezes is
not prostate. We sharply cut without
burning. The next key is the line up the
dissections of the dorsal vein with the
nerve bundles, and the lateral sphinc-
ter muscles. The goal is complete pres-
ervation of the urethra without getting
into prostate tissue, and without dam-
aging the nerve bundles passing very
close to this dissection.

Pelvic lymph node dissection. We
used to do the standard Obturator
Fossa dissection which takes 15 min
and yields around 8 lymph nodes.
Now we do an more extensive node
template that includes hypogastric
lymph nodes and sub-Obturator
lymph nodes. The median yield is
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18-20 nodes and it takes around
45 min. The percent yield has
increased from 2-3% to 10-15%
(25 % if high risk). Therefore, we are
taking more lymph nodes and finding
more positive, i.e., the right lymph
nodes. Removing lymph nodes that
are positive may help stage a patient
better for subsequent therapy, and
may have a higher cure rate.

e Posterior anastomosis. We start with
a posterior reconstructive stitch of
Denonvilliers’ fascia to rhabdo-
sphincter, ie., a “Rocco” stitch
named by the Italian surgeons. This
gives more backbone to the recon-
struction and takes tension off. The
bladder neck is sutured smaller to
match the urethra. Then a running
suture line is performed.

e Anterior anastomosis. The top line is
completed and checked for water
tightness. A final anterior reconstruc-
tive stitch is placed for more strength,
and support.

27. With these various changes and experience,
the major complication rate has decreased
from 5 to 1.3 %, and the minor complication
rate 14 to 4.5 %. Of all of the early complica-
tions, 45% are now avoided by specific
changes to technique. The remaining are
continued risk of having a surgery and/or
patient selection features, i.e., cardiac
disease.

28. We have also been using endorectal coil MRI
to help stage intermediate to high risk cases.
In the high risk cohort, the MRI has found to
be 83 % accurate and provide the surgeon
with 87 % helpful information. We are work-
ing on adding up the results with intermedi-
ate risk disease.

29. As discussed previously, the overall positive
margin rate has declined to 2 % with 1.2 %
for organ confined disease.

30. A comprehensive functional outcome metric will
be completed this summer. I can estimate for
you in clinic.

31. Anything I left out—I can add to the guide.
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Step 5: Personal Profile

Here are sample bullet items you can fill in for
yourself:

1. Personal.

(a) Birthplace, parents, spouse, children and
their interests.

(b) Your favorite mug shot.

High School.

College.

Medical School.

Graduate training.

Licensing/boards.

Fellowships.

Job history.

Titles.

10. Clinical interests.

11. Research interests.

12. Web links to content of interest featuring you
or your team.

VXN kWD

People absolutely will read these details. At a
certain point, I mention that I try and “train” for
long OR days and do morning exercise as pre-
ferred to trying to go after work. At least once a
week a patient asks me how my morning workout
went.

Step 6: Institution or Group Profile

What can you tell your patient about your intu-
ition, group practice, efc.? Given them your own
take. In my situation, patients often ask “why
MD Anderson?” “Why travel too far?” Here is
my take:

The Genitourinary Cancer

Center at M.D. Anderson: Resources

for Your Health

The Genitourinary Cancer Center (GU center) is
designed to be a comprehensive, team approach
to eliminating cancer of the genitourinary tract.
We have 10 faculty urologists, 13 medical oncol-
ogists, and 5 radiation oncologists who focus on
GU tumors. We have excellent support from
pathology and radiology to properly stage and
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evaluate patients. We are active in designing
clinical trials to improve patient care. We have a
large staff of nurses and scheduling staff to make
your visit here as beneficial as possible.

For patients who have a particularly challeng-
ing situation, we have a weekly conference
attending by all specialties during which we
review the key facts and discuss the optimal treat-
ment plan.

The center employs a patient advocacy team
to help address any complaints or compliments
you may have.

Adjacent to the GU center are other excellent
facilities in our Ambulatory Care Building such as
diagnostic radiology, laboratory, anesthesia, and
outpatient surgery. Most of your outpatient care
can all occur on this South side of the campus.

How did M.D. Anderson become the number 1
ranked Cancer Center in America? A center like
ours certainly needs the best faculty and staff. In
addition, we need resources and our best sources
have been clinical revenue, competitive grants,
and philanthropy. Unfortunately, clinical revenue
and grants are shrinking over time and philan-
thropy has become a major source for developing
cutting edge clinical and research programs. If
you are interesting in finding out how to support
our center I would be happy to put you in contact
with our development office. We also have a spe-
cial program dedicated towards minimally inva-
sive surgery called MINTOS (Minimally Invasive
New Technology in Oncologic Surgery) that
needs support. See our website at http://www.
mdanderson.org/topics/mis/.

Research and Training at M.D. Anderson.

We have a number of clinical trials available
and I will discuss if any would be useful to your
care. The department trains residents from the
University of Texas Houston, and fellows in uro-
logic oncology who are fully trained urologists
seeking advanced experience in our field.

Step 7: Logistics of Surgery
If they have read that far and like your team, they

may schedule surgery and be trying to figure out
how to coordinate with the rest of their schedule

JW. Davis

and lives. Go over your expectations on how to
get through surgery with attention to safety and
efficiency.

Surgery at M.D. Anderson—the logistics.

During the evaluation trip, you will undergo a
primary medical evaluation followed by appro-
priate laboratory tests, radiology tests, and eval-
uation by anesthesia. Some patients may need
advanced imaging such as MRI, and some may
need medical or cardiology clearance.

When you return for surgery, there is a preop-
erative visit on Tuesday, followed by surgery Wed
or Friday. You can usually return home by Sunday
or Monday. Thus, the trip for surgery is usually
less than I week.

The business center can assist with travel
needs.

Stopping Medicines Before Surgery.

It is critical to remember to stop taking
Aspirin, Plavix, Coumadin, and any other blood
thinners 1 week prior to scheduled surgery. If
you are unclear as to whether any of your medi-
cines need to be discontinued prior to surgery
please ask during your appointment or call my
physician assistant in advance. Most patients
undergo their preoperative appointment the
Tues of the week of their surgery, so if they are
still taking Aspirin, Plavix, etc. the procedure
will have to be rescheduled. Some oral diabetic
medicines need to be stopped.

It is also a good idea to stop all over the coun-
ter supplements and vitamins the week before,
because some have potential blood thinning
abilities.

Other medications for blood pressure, diabe-
tes, cholesterol, thyroid disorders, prostate
enlargement, and others can generally be taken
up until the night before surgery. Your anesthesia
team will go over last minute medication instruc-
tions during their consultation with you.

Step 8:Your Provider Team

In a busy practice, you cannot survive if patients
perceive you to be a solo operation. Most large
practices will have mixtures of nurses, schedulers,
physician assistants, and perhaps trainees.


http://www.mdanderson.org/topics/mis/
http://www.mdanderson.org/topics/mis/
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Introduce them to your team and list contact pro-
cedures. Give them a guide to which team mem-
ber is best able to handle questions and the
unexpected.

Here is my team with the names deleted:

Dr. John W. Davis’ team at M.D. Anderson

Nurse

___is my nurse and can help with many
aspects of your evaluation, post-operative care,
and follow—up. Please contact her for any issues
relating to catheter care, temperature elevation,
wound care, etc. She can advise you on minor
health concerns. For any serious health con-
cerns, contact my physician assistant and/or
arrange emergency center evaluation. If you are
near the GU center; call as soon as possible, and
it is possible to be seen in clinic as an add-on.

Scheduler

___is my scheduler and is responsible for
entering all orders, testing, and consults into our
system so that all evaluations are arranged.
Please contact her with any scheduling issues.

Mid-Level Providers

We have a pool of physician assistants and
nurse practitioners that assist in the clinic and
can assist with medication orders and hospital
workups. The dedicated physicians assistant for
my clinic is ___, who started with us in ___. His/
her specialty will be working with the patients
undergoing robotic prostatectomy. ___is a nurse
practitioner who will be specializing in working
with patients undergoing active surveillance for
prostate cancer, and patients being screened for
prostate cancer.

Please note that all members of my team work
with other physicians as well. Everyone has voice
mail and will return messages as soon as possi-
ble. For urgent matters, ask for the triage nurse in
the clinic, and they can help locate members of
my team or someone covering for them in their
absence.

Fellows and Residents

We train four urologic oncology fellows per
year and are fortunate to have up to 12 different
urology residents from the University of Texas-
Houston. In the clinic, they may assist with
your visit. They assist in surgery and inpatient
care.
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Step 9: Establish a “Blog” Feel to Your
Handout: Up To Date, Dynamic

As you return from various meetings and read
new studies, consider writing up a paragraph on
your interpretation. For steps 1-8 you have a
basic handout, so now expand it with new topics.
New questions from patients can go on as new
entries. You could also give them a recommend-
ing Web page reading list. Here is a sample of
blog updates from 2009 to 2012:

Additional FAQ’s—2009-2012 updates

At this point, many patients and families have
read this handout and naturally have further
questions pertinent to their situation. Obviously
we should discuss these face to face, but I'll add
a few written comments to the most common
questions for you to consider as well.

1. What are the best arguments in favor of
surgery?

(a) No peer-reviewed, guideline based orga-
nization that has looked at the compre-
hensive body of literature of prostate
cancer treatment outcomes has been able
to recommend one therapy as superior to
another. The 10-year disease control rates
measured by PSA are similar between
surgery and radiation, and mostly pre-
dicted by your pretreatment risk factors
such as PSA, biopsy Gleason, and clinical
stage. The functional quality of life out-
comes differ in severity in certain func-
tions, but in global assessments are not
different. Surgery has more stress inconti-
nence. Radiation has more bowel/bladder
irritation. Surgery has an early pattern of
erectile dysfunction with a pattern of
healing. Radiation has a more delayed
onset of erectile dysfunction risk. Surgery
requires the catheter, anesthesia, short
term pain medications, and leave from
work. Radiation requires multiple trips to
the center and induces bothersome fatigue
during therapy.

That said, the main difference in my view
is knowledge. A surgically removed pros-
tate is a uniquely valuable source of tissue

(b)
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for research to improve care of this dis-
ease. The pathologic  examination
becomes a new set of staging information
that will help us understand your future
risk of recurrence, and possible need for
follow-up treatment. After the surgery, the
PSA should be undetectable at <0.1 ng/
mL. Therefore, the monitoring of your
treatment success is clear and easy to per-
form, i.e., does not require extensive
imaging or examinations unless the PSA
becomes detectable at >0.2 ng/mL. If that
were to occur, or the prostate tumor
appears to have advanced outside of the
gland, it is feasible to apply radiation
after surgery with acceptable side effects.
By contrast, a radiation pathway pro-
duces no further tissue, no further patho-
logic staging, detectable PSA levels that
are harder to interpret, and repeat pros-
tate examinations. Surgery performed for
a radiation failure has a higher complica-
tion rate than the other way around, but
can be performed if absolutely necessary.

2. Why is there no clinical study to answer these
questions?
(a) In the culture of the US health care system

and male population, there has been lim-
ited interest to participate in a randomized
clinical trial. Both sides of the equation are
culpable: treatment providers generally
provide only one of the treatments and are
less likely to recommend the one they don’t
perform, and to further complicate the pic-
ture, US men generally do not like to give
up the choice of treatment, given that they
are so different. Attempts to randomize the
treatments have been funded and approved,
but not accrued enough patients to answer
the question. In England, a large govern-
ment sponsored study has successfully
enrolled enough patients to compare active
surveillance, radiation, and surgery, but
early results may not be available until
2015.

3. Why should I have my surgery at MDACC?
(a) It is common for a patient and his family

to visit multiple surgeons’ and to try and

collect as much information as possible to
compare them. Published studies have
confirmed what you would probably guess
on your own: higher volume surgeons and
hospitals produce greater numbers of
favorable outcomes than lower volume
surgeons and hospitals. This does not
mean that lower volume centers don’t
have high quality outcomes, but as a
group perform lower than high volume. It
is also possible for a few high volume cen-
ters to have inadequate outcomes.
However, there is no good data to tell us
how to compare high volume centers to
each other. Everyone you meet with,
including myself, will naturally want to
present their experience in the best possi-
ble light. I will cede the possibility that
other high volume robotic surgeons can
do the procedure as well as I can.
However, I've seen enough live surgery
from the best to know that no one is doing
anything superior to me. It is fair to point
out that I am on a straight salary at
MDACC that is not directly tied to the
number of cases performed. I have no
investment interests in any of the technol-
ogy we use (I would alert you to the fact
that an increasing number of urology and
primary care physicians in community
practice are investors in radiation and
cryotherapy technology, which may influ-
ence their advise). I try and keep a busy
schedule, but am not required to fill the
schedule with so many cases that I am
rushing or overly fatigued. I slow down
the case when necessary to give you every
opportunity for an ideal outcome. Beyond
that, I think the best argument in favor of
treatment at MDACC is the highly experi-
enced nature of the whole team of doctors
in pathology, diagnostic radiology, radia-
tion oncology, and medical oncology.
Take a look through the institution’s web-
site and read its mission statement—this
is truly a unique place.

4. What would you do if this were you? Your
father?
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(a) I will go on record to state that I would
strongly consider surgery all the way up
into my 70s. After age 70 or so, I would
consider brachytherapy if thought to be a
candidate. However I would do so only
with the plan that I would take my chances
on success and not consider salvage ther-
apy if it fails—too many side effects. For
my theoretical father, I would plan the
same. For my actual father, he has relative
contraindications to elective surgery and
no contraindications to radiation, so
would probably have the latter. If the can-
cerwere limited to I small core of Gleason
3+ 3 cancer, 1 would consider surveil-
lance for the situation of myself or father.
And yes, I've had my PSA checked.

5. The US Preventative Services Task Force
recently recommended against routine screen-
ing—did I do the right thing checking my PSA
and having a biopsy?

(a) The findings of the Task Force were cer-
tainly controversial and not without its
critics. The document is actually written
very well, with sound methodology in
many respects, and the potential harms of
screening do need to be addressed—such
biopsy risks, and morbidity/mortality
from treatment. The Task Force consid-
ered mostly large randomized trials and
other large population based studies to
determine what the average result might
be from screening. Although screening
can save lives, it can also lead to unneces-
sary treatment, and potential harms from
treatment. However to not screen subjects
many men from having lethal potential
disease grow beyond the point of cure. So
in my mind, the way to be smart about
screening is to start it when you are young
and the potential benefit is greatest. If
screening leads to a low volume/low
grade tumor then consider surveillance. If
you need treatment, then go to a high vol-
ume center. These are the things you can
control—knowledge, sound decisions,
and high quality treatment team.

6. What about the PIVOT trial?
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(@) The PIVOT trial reported that radical
prostatectomy produced no survival ben-
efit compared with observation. This trial
was also controversial in that it was
severely under-recruited—less than 300
patients in each group completed their
assigned therapy. It was also carried out
at mostly Veterans hospitals, and was a
much older age group than I operate on,
and their 10 year overall survival was not
very good. That said, the study supports
the notion that prostatectomy is not
required for everyone, and is of question-
able benefit for older patients with lower
grade disease. On the other hand the
study showed benefits for higher-grade
disease.

Step 10: Broaden Your Horizons:
There Is More Than Just the Robot

Once patients are in your clinic, there are many
other possible topics where they may want your
expertice. Years ago, it impressed me listening to
Mark Moyad that all of this work we do in pros-
tate cancer is still a lesser source of mortality
than cardiac disease. Patients need help in this
area, and so do I. So I added a diet/nutrition sec-
tion giving full credit to Dr. Moyad’s books. This
is an expansion of the blog session and almost
like a detailed book review. In the future, I may
consider a similar approach to related topics such
as imaging, biomarkers, and novel systemic
therapy.

Supplement: Prostate Cancer
and Nutrition
Key reference:

Promoting Wellness: for Prostate Cancer
Patients.

Author Mark A. Moyad, MD, MPH

Copyright 2009: Ann Arbor Michigan media
group, LLC

Inquiries: www.annarbormediagroup.com re:
ISBN: 978-1-58726-565-5

Dr. Moyad is a urologist with an interest in
nutrition and supplements that started even


http://www.annarbormediagroup.com/
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before he trained as a urologist. His book can be
found online. Chapters I and 2 deal with diet and
supplements and are worth summarizing in this
guide. I recommend obtaining your own copy if
you have a serious interest in this area. I will
abstract key facts from this book in the form of
common questions asked in the clinic—some that
you are asking and some that you are not asking
but should be. The sample format:

1. Question
(a) Dr. Moyad fact
e JWD comments

2. What are the top six causes of death in US
men?

(a) Cardiovascular disease, cancer, acci-
dents, lung disease, diabetes, pneumo-
nia/flu.

e In fact, cardiovascular disease is the
most common cause of death in men
with and without prostate cancer. Since
prostate cancer is such a slow growing
problem, it is a better strategy to plan
preventions and interventions that
address prostate cancer and your over-
all health.

* Another way to think of this list is as
follows. At any given time, we have a
list of several possible causes of our
own deaths. It may be the case that
prostate cancer is at the top of the list,
and that with our expert care we can
remove that from the list. Unfortunately
this means that whatever was number
2 on the list moves up to number 1, and
so on. As a colleague of mine once
pointed out—even the famous figures
in the New Testament of the Bible who
were cured by one of Jesus' mira-
cles.....have since died.

* Most preventative medicine are tips
you have heard before: control your
blood pressure, control your choles-
terol, wear a seatbelt in a car, wear a
helmet when riding a bike, don’t smoke,
avoid obesity—a top cause of diabetes
and other problems, get a flu shot, etc.

3. How do we measure Cholesterol?

JW. Davis

(a) Measure your total, LDL (“bad”), HDL
(“good”), and triglycerides. In addition,
the test “high sensitivity C-Reactive
Protein” can predict additional risk of
cardiovascular disease (CVD) despite
normal cholesterol. In addition, measure
your blood pressure.

e Dr. Moyad provides tables to interpret
these tests, which I won’t reproduce, but
they can be found with a simple google
search, and discuss with your primary
care physician (PCP).

* A major theme of the book, is that most all
dietary measures that help your cholester-
ols and blood pressure also help lower
your risk of prostate cancer, and may be
helpful even if you have it.

4. What is a reasonable weight?

(a) Weight can be measured by the body
mass index (BMI) which accounts for
your height and weight. Most of us can-
not control our height anymore, so the
only input you can control is the weight.
An ideal BMI <25, 25-29 is overweight,
and >30 is obese. Additional measures
include the waist circumference, and
waist-to-hip ratio.

e [ recommend the BMI scale, and with
google you can find it at a National
Institutes of Health web page. I think it
is very hard for most to diet all the way
from obese to normal weight, but the
overweight BMI of 25-29 is probably
reasonable.

5. Is there a pill I can take to reduce my risk of

serious health problems?

(a) Yes. There is such a pill. It will reduce by
25% or more your risk of Alzheimer’s
disease, colon cancer, depression, erec-
tile dysfunction, heart disease, osteopo-
rosis, premature death, prostate cancer,
prostatitis, and prostate enlargement.

(b) The cost of the pill varies from free to
very expensive depending on which one
you buy.

(c) The side effects may include addiction to
the pill, and a variety of orthopedic injuries
depending upon your choices.



(d) Yes, you guessed it—it’s exercise: 30 min

a day, including weight lifting.

e ['ve heard Dr. Moyad present this at
meetings and always gets a good
laugh. But seriously, it is probably
impossible for any diet or supplement
to help you achieve your health goals
without including exercise. I lot of my
patients say they “walk” a lot when
asked about exercise. I suppose this is
better than sitting on a sofa scanning
channels. However, walking only mini-
mally affects your metabolic weight for
the amount of time involved. Ideally,
choose an aerobic that elevates your
heart rate to 70 % or so of maximum.
There are detailed methods of deter-
mining this, that account for your
age—any health club will have
resources to help you with this. You
have to establish a resting heart rate
when you wake up in the morning. So
for example in my case, my resting is
61. Sitting here on an airplane typing
this guide supplement for you it is 81,
or 40% of maximum. If I go on an
elliptical machine, I usually sustain a
heart rate of 130-140, or 70-80 % of
max. Sometimes I do a spin class and
we “sprint” for a segment that pushes
it to 150-155. I've also noticed that if
you work out for only 15 min, you
spend half of that time just building
your heart rate, so only 7-8 min of
exercise at your 70% max rate.
Whereas if you do 30 min, you still
spend 7-8 min building but nearly
twice the time at 70 % max, and nearly
twice the calories burned. As for the
weight lifting, Dr. Moyad points out
that reducing osteoporosis, heart, and
other risks require this. Thus, exercise
daily and alternate aerobic with weight
lifting, you are more complete. Finally,
my personal observation from the
clinic and from my health club, is that
the most consistent exercisers gener-
ally are tied to training for a sport
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(Tennis) or an event (cycling race,
marathon). Sorry, but golf even with-
out a cart probably doesn’t count—but
better than none). Exercise just to exer-
cise has a higher drop out rate. Some
experts state that morning exercise is
more habitual and reliable than
after-work.

6. Why is obesity such a problem in the USA?
What do I change?

(a)
(b)

(©

(d)

(e)
®

Higher portion sizes, higher fat content,
higher calories.

Learn to read nutrition labels and rec-
ognize the “bad” fats, which are the
saturate fats (non-lean meat, dairy, fast
food), and the trans fats (aka. partially
hydrogenated fats, from margarine, fast
foods, snack foods, deep-fried foods).
Lower saturated fats may correlated
with less risk of prostate cancer, and less
risk of recurrence for treated patients.
The better fats are the monounsaturated
fats (plant based cooking oils), polyun-
saturated fats (plant based cooking oils,
flaxseed, fish, nuts, soybeans.

While learning to read labels and limit
your “bad” fat food choices, note that
most any diet can have more vegetables
and fruit. However, be cautious that
fruit/vegetable juices do not have the
same nutritional benefits as the actual
substance, and can have enormous calo-
rie content. For example an 8 oz. mixed
fruit smoothie can have 200-250 calo-
ries, while light beer only has 70-80! It
is easy to read labels and note that diet
drinks, coffee, tea, water are all <50
calories.

Consume more omega-3 fatty acids. Best
bets are from herring, mackerel, oysters,
salmon, snapper, and trout. Caution with
halibut and some forms of tuna as they
have high mercury content.

Consume more plant estrogen from soy
and flaxseed.

Go nuts! Most have good fats, omega-3
fatty acids. Caution with calorie content,
however.
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(g) More fiber—best sources are beans,

Jfruit, vegetables, bran cereals, flaxseed,
whole grains, and oats. Take home mes-
sage here: 1st choice is to do this with
cereal, fruit, and flaxseed. Fiber pills not
recommended.

(h) Diet programs—most are probably fine

and engineered to trick you into cutting
out 200 calories per day. They just do it
differently: weight watchers make you do
the math and give group support; South
Beach cuts carbs, etc.

(i) Read labels and cut back on sodium.
(j) Alcohol in moderation may be healthy—

Jor men 1-2 servings/day. In excess—
damaging. Note the calorie contents of
your choices. Biggest weight gainer is
hard alcohol in mixers.

e If you have serious interest in this
topic, I would get the book. If you want
me to suggest some priorities, I would
do the exercise first, and the basic
dietary changes: cut unnecessary calo-
ries with simple substitutions (diet
soda for regular, etc.) and add more
[fruit/vegetable content. If you're ready
for the next level, then learn the fat
content, fish content information. If
you can accomplish these two, then
move on to the fiber, flaxseed, sodium
type details. 1 recommend being quite

JW. Davis

strict about the exercise programs.
However, for diet, I think it’s reason-
able to eat the foods you really like
from time to time, i.e., celebrate with a
nice steak on a weekend night but don’t
eat red meat three times a day.

Final Steps:Images

We are all visual by nature. I left one image in
this chapter on the port placement as an example,
but there are several more I use that you could
consider to add more flair:

1. Pictures of the robotic system—use your own
rather than Google images.
(a) Console, articulating instruments, dual
consoles.
2. Pictures of your team/institution/department
members.
3. Pictures of technique.

The problem to solve next is resolution. I note
that my handout gets copied and recopied and the
images are often worthless. Moving forward, I
would recommend looking at a cloud storage of
high quality images with Web links—if so inclined,
links to YouTube clips of the surgery. Many patients
are looking for this content anyway so they might
as well see yours rather than another’s.
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Prostate cancer is the most common cancer, apart
from skin cancer, among American men. The
American Cancer Society forecasts that in 2015
220,800 men will be diagnosed with prostate
cancer and that 27,540 will die of the disease [1].
Widespread prostate-specific antigen (PSA)
screening has identified more men with localized
prostate cancer earlier in the disease process than
was previously possible, resulting in the detec-
tion of prostate cancer in many men who are
unlikely to die of it [2]. The findings from an
evaluation of PSA screening by the
U.S. Preventive Services Task Force led to
revised national screening recommendations [3].

Active surveillance (AS) is a viable option for
many men with early stage disease or very slow-
growing prostate cancer [4—6]. AS allows men diag-
nosed with prostate cancer to avoid unnecessary
treatment and its side effects, including impotence
and incontinence, which can dramatically reduce
quality of life (QOL). AS involves regular monitor-
ing with PSA evaluation, digital rectal examination,
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and biopsy, although the optimal timing and sched-
ule for monitoring remains under investigation.
Careful selection of criteria for AS may allow men
who qualify for it to delay or potentially avoid debil-
itating long-term side effects of such aggressive
treatments as surgery or radiation [7-10]. Men on
AS who show early signs of disease progression can
receive early intervention and do not have poorer
pathological outcomes than men receiving immedi-
ate treatment [6, 11, 12]. Additionally, a recent cost-
effectiveness analysis found that observation
(watchful waiting [WW] and AS) slightly improved
quality-adjusted life expectancy and is less expen-
sive than treatment for men 65-75 years of age with
localized prostate cancer [13]. The terms AS and
WW are sometimes used interchangeably; however,
WW was originally used for older patients who
were not considered candidates for treatments such
as surgery or radiation and who may or may not
have opted for an aggressive monitoring schedule,
whereas AS typically refers to the active monitoring
schedule as described above. In this chapter, we will
focus on AS.

Impact of AS on Psychosocial
Adjustment and QOL

Compared with the number of studies of men on
active treatment, the number of studies that have
examined the psychosocial impact of the surveil-
lance process is relatively low. Some have suggested
that being on AS may create uncertainty, anxiety,
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and distress for men with prostate cancer, inasmuch
as many cancer patients have difficulty with the
emotional burden of living with an untreated cancer
[14, 15] and anxiety may be one reason men choose
immediate treatment instead of AS [16-18].
Undergoing PSA monitoring has been found to be
associated with increased anxiety [19]; thus, men on
AS may have varying levels of anxiety, rising during
monitoring and falling at other times; however, lon-
gitudinal analyses that specifically assess the timing
of anxiety around monitoring and at other times
have not been done. A cross-sectional study of men
on AS found that 16 % of men met criteria for anxi-
ety and 6 % for depression on the Hospital Anxiety
and Depression Scale [20]. Higher anxiety was sig-
nificantly associated with younger age and longer
time since diagnosis. Higher depression was associ-
ated with longer time since diagnosis. There were no
significant differences between men on AS, control-
ling for age and time since diagnosis, and men who
were undergoing immediate treatment or who
already had treatment. Men on AS or who had radia-
tion therapy completed measures of general and
disease-specific QOL 5-10 years after diagnosis
[21]. Men on AS had better bowel function, less
bother with bowel function, and fewer problems get-
ting an erection than did men who underwent radio-
therapy but had similar general and cancer-specific
QOL. A recent review indicated that anxiety and
uncertainty were two prevalent responses from men
when they are on AS [22]. However, other studies
have found that anxiety was not higher in men on AS
than it was in nonclinical norms [23].

Kasperzyk et al. reported on the QOL of pros-
tate cancer survivors in the Physicians’ Health
Study [24]. Of the 1230 men diagnosed with
localized prostate cancer, 125 were initially
treated with WW. At follow-up (mean, 7.3
years), 41 % of men on WW remained free of
treatment, 34 % had received radiation therapy,
16 % underwent hormonal therapy, and 10 % had
surgery. Younger age, higher clinical stage,
higher Gleason score, and higher PSA level at
diagnosis predicted progression to treatment. In
univariate analyses, a comparison of men on
WW and those on treatment reported signifi-
cantly less urinary incontinence (3.5 % vs. 10 %)
and erectile dysfunction (68% vs. 78 %) but
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more obstructive urinary symptoms (22% vs.
13%). After adjusting for age at diagnosis,
comorbidity score, and time from diagnosis to
QOL assessment, investigators found men on
WW remained less likely to report urinary leak-
age/incontinence and erectile dysfunction than
those initially treated.

In a study comparing distress 8 years after sur-
gery or entry into WW, men who had surgery
reported more urinary leakage, more impaired erec-
tile functioning, a greater decrease in libido, but
fewer obstructive urinary symptoms than did men
who were on WW [25]. What is important, how-
ever, is that 3040 % of men in both groups reported
that prostate cancer negatively affected their daily
activities in areas such as health-related distress,
worry, feeling low, and insomnia. In a comparison
of AS with brachytherapy and robot-assisted lapa-
roscopic prostatectomy, men on brachytherapy and
those undergoing prostatectomy reported decreased
QOL compared with men on AS, whereas the three
groups reported a similar overall QOL [26]. Other
studies have found no difference in anxiety, depres-
sion, or distress between men on AS and men
undergoing surgery [20, 27].

Predictors of QOL

Although the overall QOL of men on AS appears
to be high, there are factors associated with better
and poorer QOL among this population.
Bellardita et al. [28], for example, examined pre-
dictors of QOL and adjustment to prostate cancer
during AS. They found that not having a partner
and having poorer mental health scores were
associated with poorer QOL. Additionally, being
on AS longer was associated with better
QOL. Anderson et al. [23] found that anxiety and
fear of recurrence predicted overall and prostate-
specific QOL.

Barriers to Acceptance of AS
Pickles et al. [29] conducted a review to identify

barriers to AS. They identified psychosocial
issues faced by men on AS as similar to those
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reported by others and reported the issues
included anxiety about not having an interven-
tion, uncertainty related to loss of control, and
dissatisfaction with the lack of patient education
and support. They recommended increasing AS
education and improving communication and
interventions to reduce anxiety and uncertainty
as well as to boost peer support.

One factor that has been identified as affecting
the decision to go from AS to treatment is anxiety.
Controlling for baseline demographic and clinical
characteristics and disease progression, Latini et al.
[18] found that anxiety change rate predicted hav-
ing active treatment. A qualitative study of 21 men
diagnosed with localized prostate cancer found that
19 of them did not want AS. Reasons provided for
preferring treatment over AS were anxiety, fear of
cancer spreading, family persuasion to seek treat-
ment, and lack of knowledge about AS [16].

Unique Issues of Men on AS

What is unique about being on AS in contrast with
choosing active treatment is the ongoing nature of
the decision-making process. Relatively little is
known about the choice of AS for men with pros-
tate cancer. A small qualitative study of men on AS
in Canada found that they perceived their cancer
was not an immediate threat to their health or life
and they wanted to avoid the side effects of treat-
ment [30]. Another important factor that affected
the decision making was the physician’s recom-
mendation. A recent qualitative study explored
views of AS among men diagnosed with localized
prostate cancer [31]. Men who chose AS viewed
their cancer as low risk and as a way to have time to
decide about treatment and avoid the side effects of
treatment. Men on AS did substantial research on
their own about options but also valued physician
input. Penson [32] characterized factors that influ-
ence patients’ acceptance and adherence to
AS. Factors that influence choice of treatment or
AS include desire for cancer control or cure, con-
cerns about side effects of treatment, and age at
diagnosis. Physician recommendation, opinion of
family and friends, and overall decisional uncer-
tainty also affect the decision.

3N

O’Callaghan et al. conducted a qualitative
study of men with localized prostate cancer
who either had treatment or were on AS [33].
Partners were also included. Decisions about
whether to go on AS or get treatment were
influenced by the satisfaction from information
gathered from the physician and other sources
and by their emotional reactions, their cancer-
related memories, and lifestyle factors.
Stressors for men on AS included fears about
disease progression and about “not doing
anything.”

A recent study examined the perceptions of
radiation oncologists and urologists about AS
[34]. Researchers found that 72 % of respondents
indicated that AS is effective, and 80 % reported
it was underutilized; however, 71 % reported that
their patients were not interested in this option.
These results differed by specialty, with urolo-
gists more likely to agree than radiation oncolo-
gists that AS is effective and to report comfort
recommending it in low-risk cases. Radiation
oncologists were also more likely to report that
patients were not interested. In response to a case
scenario of a 60-year-old healthy man diagnosed
with low-risk prostate cancer, most physicians
recommended radical prostatectomy (45%) or
brachytherapy (35%). Only 22% endorsed
AS. This highlights the fact that despite physi-
cians’ belief that AS is effective and underuti-
lized, they continue to recommend treatment to
patients with low-risk cancer who would be well
suited for AS.

A recent study examined posts from a variety
of Internet sites and online support groups to
examine perceptions of AS [35]. Analysis of
these Internet conversations indicated 30 % were
classified as positive, 30 % as negative, and 41 %
as neutral. Before 2008, patient perception of
WW or AS was overwhelmingly negative, but
positive perception has increased since that time.
This increase appeared to be related to increased
patient emphasis on QOL factors and endorse-
ment of AS by national medical organizations.
Unmet needs regarding AS included the desire
for more information on long-term outcomes of
AS and for more information from unbiased
specialists.
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Effect of Repeated Biopsies
on Erectile Function

One potential concern that has been identified in
the AS literature is the effect of repeated biopsies
on erectile functioning. Braun et al. [36], for
example, examined erectile functioning in men
on AS. Among the 342 men, the mean age was 64
years, the mean follow-up on AS was 3.5 years,
and the median number of biopsies was five.
During the first 4 years on AS, erectile function
decreased 1 point per year on the International
Index of Erectile Function (scale, 1-30). Results
were similar when data were stratified by comor-
bidities and number of biopsies.

Interventions and Potential Targets
for Intervention for Men
with Prostate Cancer on AS

Physical and disease-specific QOL is generally
higher for men on AS than for men on treatment,
while the data on distress is somewhat mixed. For
these reasons, QOL interventions for men on AS
have focused on the psychological impact of
AS. One intervention that has been developed
specifically for men with prostate cancer on AS
focuses on uncertainty management [37]. This
intervention is based on Mishel’s Uncertainty in
Illness Theory, which posits that uncertainty dis-
rupts individuals’ usual routines and their sense
of order and structure and that chronic illness
causes uncertainty to spread from uncertainty
about the disease to uncertainty about broader
life issues. Men who had been on AS for 1-124
months (mean, 10.3 years) were randomized to
usual care or a five-session telephone-delivered
intervention designed to help men integrate
uncertainty into their lives by cognitively refram-
ing how they viewed their illness and the uncer-
tainty it produced. Results indicated that men in
the intervention group were significantly more
likely to view their lives in a new light and expe-
rience a decrease in confusion as well as improve-
ments in QOL.

Oliffe et al. [38] conducted a qualitative study
to examine self-management strategies of men on
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AS, which identified uncertainty as the predomi-
nant stressor. Main themes of uncertainty focused
on mortality, the potential for cancer to spread
beyond the prostate, the potential imminent need
for treatment, and how men might cope with
treatment-related morbidities. In addition, men’s
uncertainty was time sensitive and peaked lead-
ing up to scheduled monitoring visits and receipt
of PSA and biopsy results. The way in which
men managed the uncertainty varied. Focusing
on living a normal life helped some men manage
their uncertainty. Men also reported “doing
something extra” through researching treatment
options, including making lifestyle changes to
improve their well-being and/or using comple-
mentary and alternative medicine approaches.

Stress management skills and one’s confi-
dence in employing these coping skills may be
important predictors of adjustment among men
on AS. A recent study found that men who were
more confident in their ability to cope with pros-
tate cancer had fewer intrusive thoughts about
their cancer than men who were less confident in
their ability to cope [39]. While these results are
descriptive, they point to the need for interven-
tions that provide both coping skills and greater
confidence in using these skills to manage the
potential uncertainty of AS.

An exception to this focus on the psychologi-
cal impact of AS is a comprehensive lifestyle
intervention that includes a stress management
component, a low-fat vegan nutritional interven-
tion, and physical exercise. In one lifestyle study,
participants were randomized to receive either
the lifestyle intervention or standard care [40]. A
year after enrollment, participants who achieved
a better lifestyle reported enhanced physical
QOL, lower stress, and better sexual functioning.
Over a 2-year period, significantly fewer partici-
pants in the lifestyle intervention group underwent
conventional prostate cancer treatment [41] than
chose that option in other AS studies. A third
paper reported 5-year follow-up data for a subset
of participants enrolled in the original study. Men
who completed the lifestyle intervention were
shown to have longer relative telomere length
[42] than the control peers, which was a positive
development inasmuch as shortened telomere
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length is associated with aging and morbidity. An
ongoing study (Men’s Eating and Living [MEAL]
study) is examining a telephone-based counsel-
ing intervention to assess the effectiveness of a
high-vegetable diet in men with prostate cancer
on AS. Participants will be followed over 24
months. The primary outcome in this study is
clinical progression and secondary outcomes
include anxiety and QOL.

Impact on Partners

A diagnosis of prostate cancer not only affects
the man who is diagnosed, but also affects his
spouse/partner and others close to him. There is
some evidence that partners of men who are diag-
nosed with cancer are more distressed than the
men diagnosed [43]. In addition, the AS process
may also create additional anxiety. Seiler et al.
[44] examined retrospectively anxiety levels in
men with prostate cancer on AS and their part-
ners and found that, although partners had sig-
nificantly higher anxiety scores than the men
with prostate cancer, the scores were not clini-
cally elevated. Factors associated with significant
anxiety were the lower general health status of
the men and lower emotional functioning.

Conclusions and Future Directions

Overall, men on AS have been found to have good
overall QOL, comparable to that of men receiving
immediate treatment. Most studies, however, have
examined QOL for only 1-2 years after being on
AS. Studies with outcomes based on longer terms
are needed to determine if there are changes in
QOL in subsequent years. Future work is also
needed to evaluate how PSA, biopsy, and other
monitoring might affect anxiety levels or other
types of distress. Additional work is also needed
to evaluate how having treatment following AS
affects QOL and psychosocial adjustment.

Physician/surgeon characteristics may also be
important factors contributing to who goes on AS
and satisfaction with the decision. This is an area
that warrants further study.
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Editorial Comment

This chapter may seem off-topic for a textbook
on robotic prostatectomy. However, a successful
robotics program has to be acknowledged as
experts in the whole disease rather than just tech-
nicians. Active surveillance continues to increase
as our understanding of low-grade cancer
improves. Our surgical rate for low-grade cancer
is currently in the 15 % range compared to 30 % a
decade ago. However, anywhere from 10 to 30 %
of active surveillance patients may at some point
be reclassified to higher risk and move on to
treatment. The chapter by Parker, Kim, and Latini
provides a unique service a comprehensive pros-
tate cancer program can add— patient counseling
and support for active surveillance. The remain-
ing checklist for a modern prostate clinic (beyond
our agenda) would be active surveillance inclu-
sion criteria, monitoring strategies, and threshold
for delayed treatment. Related will be the rapidly
expanding fields of tissue based biomarkers
reclassification and advanced imaging with
fusion biopsies—both designed to risk reclassify
and identify treatment candidates who initially
looked like surveillance candidates.
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Introduction

Prostate cancer is one of the most common
malignancies to affect men across the globe
and remains a leading cause of cancer-related
death [1]. However, treatment for this disease
has developed to the point where it can be
successfully managed without life altering
side effects. In the PSA screening era, the
focus has transitioned to minimizing the mor-
bidity associated with prostate cancer treat-
ment. While multiple options remain for the
treatment of prostate cancer, the most central
to the practicing Urologist is the radical pros-
tatectomy. Three parameters are fundamental
to the modern surgical management of prostate
cancer: oncological outcome, urinary conti-
nence, and erectile function. While the first is
of primary importance, the latter two can now
be achieved without compromising safety
through new technologies and modern
nerve-sparing techniques.
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Scientific Foundations of Nerve
Sparing in Radical Prostatectomy

The guiding principles for our approach at nerve
sparing (NS) are based in the neuroanatomy of
the human prostate. Until recently, the vast and
complex network of innervating fibers was not
fully understood. While initial work by Walsh
and Donker was critical to understanding the
importance of NS in radical prostatectomy,
research has now demonstrated a more complex
pattern of nerve supply providing potency and
contributing to continence in men [2].

Periprostatic nerves, rather than coursing in
one orientation around the prostatic capsule,
form a hammock providing neurovascular sup-
port for the prostate from the base, across the
posterolateral aspect and down to the apical tis-
sue [2]. This neural hammock is clearly illus-
trated in Fig. 31.1. Three distinct regions
comprise the hammock: the proximal neurovas-
cular plate (PNP), predominant neurovascular
bundle (PNB), and accessory distal neural path-
ways (ANP).

The PNP provides integration for all neural sig-
nals abutting the prostate. The anatomical location
is lateral to the bladder neck, seminal vesicles
(SVs), and inferior vesicle vessel branches
extending posterolaterally to the prostatic base
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Fig.31.1 Neural hammock of the prostate

where it is joined by branches to the cavernous
nerve. [tthen becomes the traditional neurovascular
bundle with some branches extending through the
fascia and capsule as accessory pathways [2].

The PNB provides the primary route for
innervation to the cavernous tissue as well as
the urethral sphincter and levator ani muscle. It
is found in the lateral pelvic fascia (LPF) pos-
terolateral to the prostate. The bundle’s great-
est width is at the prostatic base with variation
in direction and diameter as it approaches the
apex [2].

The ANP comprises accessory nerves dis-
tributed throughout the LPF anterolateral and
posterior to the prostate. Some studies have
found as much as 20 % of these fibers are along
the ventral border of the prostate [3]. An apical
plexus can occasionally be observed and com-
prises fibers from the ANP and PNB. It pene-
trates the rectourethralis muscle and may
provide innervation for cavernous tissue as well
as the urinary sphincter [2].

A more detailed anatomic diagram of pros-
tatic neurovascular supply has led to the devel-

opment of an incremental grading system for
NS in RALP. Based on preoperative parameters
including PSA, Clinical Stage (CS), Gleason
Score (GS), and tumor presence on
Multiparametric (MP) eMRI a specific level of
NS is attempted. Grades on NS are based on
anatomic principles and are further described
below in our section on NS.

Surgical Techniques for NS in RALP

Critical to any surgery are the general techniques
utilized when handling delicate tissue. RALP in
particular requires careful handling of tissue.
Any injury to the nerve fibers can delay or elimi-
nate the ability of men to regain sexual function
after surgery. While performing the NS dissec-
tion care should be taken to avoid cautery
throughout. This includes all aspects of dissec-
tion from the delivery of the SVs to the recon-
struction of the bladder neck. Sharp dissection
with robotic scissors should replace mono- and
bipolar current.

An additional principle is the avoidance of
excessive traction during this stage of
RALP. Bruising and avulsion of nerve fibers
can contribute to erectile dysfunction following
surgery. While adequate exposure of surgical
planes is critical to successful removal of the
prostate, this can and should be accomplished
without unnecessary torque being applied to the
NVB as it courses along the outside of the pros-
tatic capsule.

Preoperative Planning

Traditional preoperative planning relies upon
well-established nomograms which take into
account the clinical features of prostate cancer
(i.e., GS, serum PSA, and CS) in order to deter-
mine the extent of the cancer. Supplementing this
information with preoperative imaging in the
form of MRI enhances our decision making in
fine-tuning the NS approach most appropriate for
each patient.
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The ideal MRI for prostate cancer detection
and staging comprises T1 and T2 weighted imag-
ing along with functional imaging, specifically
diffusion weighted and dynamic contrast
enhanced imaging. A pelvic phased-array coil is
used along with an endorectal coil on a high
field-strength magnet, ultimately optimizing the
ability to detect extraprostatic extension or SV
invasion. This assessment of the risk of extra-
prostatic extension enables an approach where
the grade of NS is individualized for each patient.
As the risk of extraprostatic extension increases,
the grade of NS is adjusted accordingly without
compromising oncological efficacy.

Despite thorough preoperative planning, intra-
operative adjustments are often made to accom-
modate texture changes, which can occur
secondary to a variety of insults or diseases. A
patient’s prior exposure to multiple biopsies,
inflammation, thrombophlebitis, or prostatitis
impacts intraoperative decision making regarding
the opportunity for preservation or need for
excision of nerves. The ability to nerve spare
during robotic prostatectomy in the setting of
thrombophlebitis, a history of multiple biopsies, or
prior radiation therapy relies upon visual cues such
as changes in color, texture, bulging and irregular-
ity of surface, stickiness of planes, and obvious
views of the tumor. The absence of tactile feed-
back is counteracted by the visual information
afforded in a highly magnified, well-lighted, and
three-dimensional color field.

Steps for NS

NS surgery involves preservation of the three
previously discussed neuronal zones that are
surgically identifiable: the PNP, PNB, and
ANP. Injury to these nerves can occur during
opening of the endopelvic fascia (EPF), dissection
of the SVs, and prostatic dissection. Our main
principles of NS surgery include athermal
technique and traction free, gentle manipulation of
tissue when in proximity to neurovascular tissue.
Careful dissection using clips to control individual
vessels minimizes the risk of crush injury or ther-
mal damage to nerve fibers and ganglions.

Preservation of EPF
and Puboprostatic Ligaments

After developing the space of Retzius, the EPF
and puboprostatic ligaments (PPL) are exposed
by mobilizing the overlying adipose and connec-
tive tissue. The EPF is not incised routinely, due
to the risk of damaging accessory nerve branches
and distal neuronal pathways of the broad
neuronal zones. However, there are circumstances
where incision of the EPF is indicated. They
include moderate to high risk of T3 cancer, large
volume of disease at the apex, very large or very
small prostatic volume, or technical difficulty
encountered intraoperatively. Incisions of the
EPF should be made near the prostatic capsule as
proximal and lateral incisions increase the risk of
nerve injury.

Division of Bladder Neck

Mobilization of the adipose tissue anterior to the
prostate and bladder facilitates identification of
the bladder neck. The consistency of the adipose
tissue changes at the bladder neck and becomes
more adherent to the bladder than the prostate.
The anterior bladder neck is incised using a 0°
lens, Maryland forceps, and monopolar scissors

Fig.31.2 Division of the bladder neck
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until the Foley catheter is identified (Fig. 31.2).
The Foley catheter is then delivered out of the
bladder and firmly retracted anteriorly to provide
traction. The posterior bladder neck is then
incised to reveal the retrotrigonal tissue layer.
This is a consistent fibrovascular tissue layer that
overlies the vas deferens and SVs. Division of
this layer exposes the vas and SVs.

SV Dissection

Preservation of the PNP is the focus during dis-
section of the vas deferens and SVs. Proximal
plate fibers travel lateral to the tips of the SVs and
are at risk for thermal damage during dissection
of both the vas deferens and SVs. The vas
deferens is divided after the associated artery is
clipped. The cut end of the vas is then lifted to
provide traction to facilitate dissection of the
SVs. The use of electrocautery is permissible
while dissecting near the midline but must be
avoided when progressing laterally and toward
the tips of the SVs. We first dissect directly onto
the SVs medially and continue this plane laterally
until the SVs are completely dissected and the
SV pedicle controlled (Fig. 31.3). This approach
facilitates identification and clipping of individual
perforating vessels.

Fig.31.3 Delivery of seminal vesicles

Nerve Sparing

Prostatic dissection is performed in a 360°
fashion beginning at the posterior medial
avascular plane. Thermal energy is avoided and
dissection is performed exclusively with clips
and sharp division. We dissect a plane between
the prostatic fascia and Denonvilliers’ fascia and
follow this distally toward the apex. This plane is
relatively avascular and may be dissected with
minimal bleeding. Dissection is initially
performed along the midline to develop a working
space. We continue the dissection laterally and
proximally until the prostatic pedicles are
encountered. The depth of the dissection plane
within the layers of periprostatic fascia is deter-
mined during the initial preoperative planning.
The pedicles are clipped and sharply divided.
Once the pedicles are released, we proceed with
lateral and apical dissection. Continuing in the
previously determined plane, we dissect laterally
along the prostate to the level where the EPF
joins the LPF. We then dissect medial to the PPL.
to complete the apical nerve release.

In addition to sparing the PNBs, we have
developed a grading scheme that correlates to
the level of dissection within the four compart-

Fig.31.4 Neurovascular bundle after removal of prostate
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ments of the periprostatic tissue. The grade of
NS is determined preoperatively based on the
risk of extraprostatic extension based on the
aforementioned preoperative risk stratification
algorithm. Modifications may be made accord-
ing to intraoperative visual cues. Intraoperative
frozen sections are performed on the margins to
verify oncologic efficacy of the procedure.
Figure 31.4 shows the neurovascular bundle
after removal of the prostate.

Grade 1: Maximal NS is performed for patients
with essentially no risk of EPE. Grade 1 is achieved
by dissecting just adjacent to the prostatic capsule.
Laterally, dissection is performed between the pros-
tatic capsule and the paraprostatic veins, which can
be referred to as the medial venous plane, to maxi-
mally preserve the neural hammock. Posterior dis-
section is performed between the prostatic capsule
and Denonvilliers’ fascia (Fig. 31.5).

Grade 2: For patients with low risk of EPE,
Grade 2 dissection is performed outside of the
paraprostatic veins laterally to preserve the main
neural trunks and within the superficial

Fig.31.6 Grade 2 nerve sparing

Fig.31.5 Grade 1 nerve sparing

Fig.31.7

Grade 3 nerve sparing
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Fig.31.8 Grade 4 nerve sparing

Denonvilliers” fascia posteriorly. Dissecting
transluminally across the veins can aid with iden-
tification of this plane (Fig. 31.6).

Grade 3: For patients with moderate risk of
EPE, this dissection is performed in an
incremental fashion to preserve the lateral nerve
fibers but not the medial fibers. Dissection is
performed laterally within the layers of the
LPF. The levator fasciais leftintact. Denonvilliers’
fascia is excised posteriorly along with the speci-
men (Fig. 31.7).

Grade 4 (non-NS): Grade 4 does not spare
nerves. It is utilized in patients with high risk
for EPE. Wide excision of the LPF including
the levator fascia and Denonvilliers’ fascia is
performed, containing most of the neurovas-
cular tissue [4]. This ca n be observed in
Fig. 31.8.

Fig.31.9 Histological planes of Nerve-Sparing prostatectomy
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Future of NS in Robotic-Assisted
Laparoscopic Radical
Prostatectomy

Radical prostatectomy has changed dramatically
since the surgery was initially described. NS in
particular has developed into an anatomically
driven surgery based on the most modern imaging
modalities available. However, there is still the
potential for further developments within this field
of surgery. Hypothermic cooling has recently been
applied through both irrigation and endorectal
cooling balloons to decrease inflammation associ-
ated with NS during RALP. Initial studies show
promise with regards to improvements in early
continence following surgery [5]. Newly pub-
lished research has also investigated the use of
amniotic/chorionic tissue wrapped around the
neurovascular bundle during RALP to accelerate
continence and potency after surgery [6]. While
modern NS RALP provides progress, it is clear
that continued research is warranted to ensure fur-
ther improvements in erectile quality and conti-
nence are achieved.
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Afterword: The Unwritten Chapters

John W.Davis

Thank you for reading this textbook and I hope
you find it a useful resource. I thank the many
authorship groups who contributed their time
(uncompensated) and expertise to help all of us
continue our learning process. I particularly
enjoyed the creativity many authorship groups
demonstrated. Text chapters do not carry the
same degree of significance for academic promo-
tion compared to peer reviewed articles, but as
you have seen, these chapters provide more space
and more room for inclusion of ideas and experi-
ences than is possible in a peer-reviewed original
article. Ultimately, text chapters are all about
education and quality outcomes rather than aca-
demic promotion.

What is it like to edit a textbook? It starts with
an idea and a set of meetings and correspondence
with the publisher to set an agenda and unique
focus for the project. Then at some point, you just
have to start listing as many chapter ideas as pos-
sible, as many quality authors as possible, and
then start matching them up. Many of these
authors saw the whole book outline and chose
their topics, and a few contributed their own
ideas. I wrote some chapters intended that way all
along and a few that remained “unclaimed.”
Overall the acceptance rate among invited authors
was very high, and as stated in the introduction,
many of us work together at various CME meet-
ings and association congresses.

Behind the scenes, however, some chapters
had to be dropped for various reasons —unclaimed,
claimed but work never completed, and in some
cases, perhaps the data is just too preliminary. For
this afterword, I outline a few of these ideas that
remain unwritten chapters, but perhaps stronger
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topics for the future. These are mostly projects
I've led or participated in, so I apologize in
advance for the shameless self-referencing.

The Cost-Effectiveness of Robotic
Surgery

Of course there is no way you can spend millions
of capital budget dollars on robotic surgery plat-
forms, and additional many thousands on dispos-
able drapes and instruments and say this is a
“cost savings” venture. Any operating room
administrator can tell you a lot more than I can
about the hidden costs of robotic surgery—
scopes, instruments, drapes, special sterilizer
units, maintenance contracts, Scope repairs,
schedule disruptions for robot service calls,
instrument breakage, and premature termination.
There are different personnel costs associated
with figuring out robot calendars and utilization
rules, training staff, maintaining disposable
inventory. Robots have to go into larger rooms
(600 sq ft is ideal), and standard laparoscopic
gear and external monitors are required. At the
end of the day, robotic systems need a lot of stor-
age space that is secure and minimizes movement
of the system. Equipment techs have to be trained
on system setup, troubleshooting, and storage.
Sometimes rooms have to be set up for a robotic
case, and then converted to another setup later in
the day for an open procedure.

So where is the value? At the beginning of the
robotic expansion phase, the promise was that
oncologic, potency, and continence data would
be better, and I would argue that the data is supe-
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rior compared to standard laparoscopic with all
of its ergonomic and instrumentation challenges.
However, there is not much data to prove superi-
ority compared to open technique—assuming
expert surgeons either way. Over time, however,
the data is stronger in the areas of efficiency and
complications. In a study with Raju Thomas from
Tulane University and Usha Kraeden from
Intuitive’s Medical Affairs department [1], we
looked at a large insurance database called
Premier Perspective. This database spanning
2004-2010 included over 70,000 cases from
thousands of surgeons and over 300 hospitals.
Although operating room time was higher for
robotic, it improved with experience, and hospi-
tal stay, transfusion rates, and complications were
better with robotic cases. Unfortunately, this
database had inconsistent reporting of costs,
especially whether or not the amortized capital
expense per case was included, pro-rated, or not
included. Therefore we had to leave it out. In
another study using insurance data, my colleague
Tina Shih [2] also found fewer complications for
robotic cases. The hospitalization costs were
higher at discharge by $1574. However by 90
days when factoring the costs of complications,
that delta decreased by more than half. In an
internal study performed at MD Anderson that
looked at full 1 year cost of care, robotic surgery
was less expensive than open by $1235, IMRT by
$24,010, and proton therapy by 47,949. These
methodologies are still being refined, but the
point was well taken by our business planning
group that high volume robotic surgery can be
cost-competitive when factoring beyond the day
of surgery expense ratios. These arguments, of
course, are more difficult to construct with lower
volume procedures that are more straightforward
than radical prostatectomy. This area of cost
analysis will certainly be dynamic in the future
and a worthy niche for rising stars in academics.

Other Nerve Sparing Techniques

The chapter by Patel’s group is certainly excellent
and emphasizes their retrograde nerve release
method that uses a capsular artery as a key land-
mark. I must admit, I’ve been chasing this tech-

Afterword: The Unwritten Chapters

nique for years and can sometimes find the
landmark artery. Often I just set up the retrograde
release and if I get into bleeding or cannot com-
plete the plane back to the median space, then I
just go back to an antegrade release to finish. The
orientation points are very clear even if you do
part of the retrograde release. The point is that
there are other ways to release nerves, and other
authors can take you down their own step-by-step
approach. Two alternates would be a pure ante-
grade release, the composite as described, and an
effort to preserve more of the anterior nerve tis-
sue for continence —the veil technique. Figure 1
shows a setup for a veil technique—the release
point has to be very high and some of the vein
plexi from the Santorini’s has to be clipped and
divided to get to the capsule. I find it useful to
divide some of the anterior bladder neck for more
orientation. Figure 2 shows a right nerve sparing
technique by Markus Graefen at the Martini
Klinik in Hamburg, Germany. The technique
goes straight antegrade and tries to pick out each
major arterial branch going from the pedicle to
the prostate base and to clip with small 3 mm tita-
nium clips.

Overall, the key to nerve sparing technique is
to avoid cautery, to minimize stretch injury, and
to maintain the integrity of the nerve bundle. The
portion at the base is vulnerable to disorientation
and excising too much tissue. My recommenda-
tion is to study all of these techniques and employ
them as the individual anatomy allows.

Imaging

A competing concept to the Neurosafe chapter
authored by the Martini group is to use MRI imag-
ing to predict pT3 stage. I have used this tech-
nique for nearly a decade. Our early experience
with T2 weighted images only was published by
my colleague TJ Pugh in radiation oncology [3].
His emphasis was to use the surgical pathology
and imaging prediction to assist in brachytherapy
dosimetry. The sensitivity for EPE prediction
was only 51 %; however, with a 2 mm window
of error, the accuracy was 97 % when combined
with cTlc and a negative MRI. Certainly the
bulk of evidence on MRI relates to biopsy tech-
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Fig. 1 A left nerve sparing technique with anterior veil
technique—the endopelvic fascia to the left is preserved
and the dissection goes from just off midline of the
Santorini’s plexus straight to the capsule. The bladder neck

is partial divided to find this plane. The apex and DVC are
often left until later in the procedure as more nerve release
is required to get to the DVC compared to a standard plane
through the endopelvic fascia. Photo—John Davis

Fig. 2 Straight antegrade nerve sparing with 3 mm tita-
nium clips. Courtesy Markus Graefen, Hamburg,
Germany. Note that the neurovascular bundle is mobilized
in the midline and laterally. In this step, the pedicle is

nique and fusion platforms. There is hope for
this line of prediction, and hopefully a cost and
efficiency comparison for this versus Neurosafe.
We recently examined our expanded experience

being taken off of the base in an antegrade method. Note
the array of small 3 mm clips on the patient side where
individual perforating vascular branches have been identi-
fied, clipped, and divided cold

including multiparametric technique. In the sub-
set of men at risk for pT3a disease, the confirmed
pT3a positive margin rate was 10 % imaged and
30 % non-imaged [4].
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Neoadjuvant Therapy with Novel
Agents

It is well known and reported by treatment
guidelines that neoadjuvant androgen depriva-
tion therapy (ADT) does not make a significant
difference in recurrence rates for higher risk dis-
ease. We may still use the strategy when there is
an expected delay in therapy or very bulky dis-
ease that is not a candidate or preference for
radiation. The next wave of studies is harness-
ing our emerging library of therapies for cas-
trate resistant disease. In the study by Taplan
et al. [5], men with high risk, non-metastatic
disease were treated with 3 months of ADT with
a 1:1 randomized cohort also receiving 3 months
of abiraterone acetate, and then both cohorts
received abiraterone/ADT for another 3 months.
The primary objective was more pharmacoki-
netic—significantly improved reductions in
intraprostatic androgens for the combination
versus ADT alone. However, there was a low
rate of complete responses. A forthcoming
study from our institution has a fully random-
ized cohort of ADT only versus ADT/abi-
raterone for 3 months, i.e., a true control group.
Approximately 20 % of the combination group
will have significant reductions in residual
tumor (presented at 2012 ASCO —Efsthathiou
et al.). I highly recommend reading Eric Small’s
editorial that accompanies the Taplin article as a
guide to understanding the neoadjuvant space
and its challenges. Current agents clearly reduce
PSA and tumor burdens, but there are resistance
mechanisms at play. Abiraterone may represent
the ultimate in androgen suppression, but addi-
tional agents may be required for a meaningful
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response, and other clinical trials are looking at
the neoadjuvant chemotherapy question
(CALGB 90203). Therefore, novel neoadjuvant
therapy remains in the clinical trial space rather
than routine clinical practice.
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