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1. Introduction

Over the last decade, robot-assisted radical prostatectomy (RARP) has become a common
used surgical procedure for the treatment of prostate cancer (PCa) (35,41). Nowadays, it is
considered the dominant approach to radical prostatectomy (RP) in the United States, in
European countries such as Belgium and Sweden as well as in other regions where health
economic conditions permit (2,12,29).

2. Anatomical considerations

The aim of radical prostatectomy is not only to achieve optimal oncological outcomes but
also to preserve the functional aspects of continence and potency (23). In order to achieve
this goal, a profound understanding of the prostate anatomy as well as the pelvic anatomy
of the surrounding structures is mandatory. Especially, regarding the functional aspects of
continence and potency, the ongoing understanding of the anatomical structures and
functional principles will surely lead to new unknown aspects in the future. Walz et al have
described the contemporary anatomy of the prostate and its surrounding structures in detail
in 2010 (37).

3. Patient selection

Patient selection is the same as for the open or standard laparoscopic variants of RP and
has been previously described in evidence-based guidelines. Patients exhibiting a
clinically localized disease, an expected negative surgical margin status and an
individual life expectancy of more than 10 years are three principle indications to
perform RP (10,39).

4. Patient preparation

Bowel preparation is used in most institutions and can be achieved with a mild laxative or
rectal preparation by enema (34). The surgical field is shaved from the pubic bone to the
xiphoid. We prefer preparation of the umbilicus with an alcoholic swab two hours before
the procedure and a single shot perioperative antibiotic prophylaxis.
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5. Port placement

The port placement is shown in figure 1. Either Verres needle or camera port placement
under direct vision in "Hasson technique" is a possible. We prefer the Hasson technique
with minilaparatomy and camera port placement above or on the left side of the umbilicus
under vision. After establishment of the pneumoperitoneum the robotic and assistant ports
are placed under direct vision. After prior abdominal surgery a standard laparoscopic or
robotic assisted adhesiolysis could be necessary. Alternatively to the transperitoneal
approach, which is being preferred in our institution, an extraperitoneal approach is
possible and may be considered in patients with history of e.g. peritonitis (17). The ports are
then usually placed about 2cm lower than in the transperitoneal approach. After port
placement the patient is placed in a 30 - 40 degrees Trendelenburg position (in case of
extraperitoneal approach 20 degrees Trendelenburg is adequate) (28). The patient side cart
of the robot is docked and the instruments are inserted under direct vision.

Umbilicus

Fig. 1. Port placement

6. Preparation of cavum recii and ventral aspect of the prostate

The preparation begins in the midline, close to the umbilicus, by incising the peritoneum
and releasing the bladder from the ventral abdominal wall. On both sides the ligamenta
umbilicale mediale are disected after coagulation. The lateral limit of the preparation is
the vas deferens at the crossing above the iliac artery. We use a monopolar scissor on the
right hand as well as a P.K. dissector for preparation and bipolar coagulation on the left
hand. On the third arm we use for retraction purposes a Prograsp. The procedure could
also be performed with the use of only two robotic instrument arms, but leads to the need
for a second assistant to apply the appropriate traction needed to the structures. In our
opinion the use of all three robotic instrument arms is very useful. The preparation is then
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continued to the pubic bone and the symphysis. The periprostatic fat is removed and
separately send to the pathologist revealing in some cases lymph nodes.

7. Incision of the endopelvic fascia

The endopelvic fascia is preparated on both sides and incised, beginning at the base (figure
2). The pelvic floor muscles are separated on both sides from the prostate. In selected cases,
the endopelvic fascia on the side where PCa was not detected through the biopsy, can be left
intact. The incision of the endopelvic fascia allows better vision of the contour of the
prostate and is in our hands preferred in most cases. The preparation is performed apically
to the pubovesicle ligaments which are incised close to the prostate.

Fig. 2. Incision of the endopelvic fascia on the left side (EF = endopelvic fascia, PFM = pelvic
floor muscle, P = Prostate)

8. Dorsal vascular complex

The dorsal vascular complex (DVC) is exposed and ligated with a 2/0 monofilic
polyglyconate suture on a CT1 needle. Also stapling techniques or a none suturing
techniques have been described (32). For better exposure of the apex during the further
preparation and for less bleeding we prefer the suturing of the DVC.

9. Suspension stitch

With the same needle and suture we perform a suspension stitch of the DVC and the
pubovesicle ligaments at the periost of the symphysis. Some authors found that this
maneuver leads to a better result in early continence. Although the level of evidence for this
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manoeuvre is not high, it could also be considered as a back up stitch for the DVC. Then a
third stitch is additionally performed close to the bladder neck on the dorsal aspect of the
prostate. This suture allows better visualization of the bladder neck for the preparation that
follows.

Fig. 3. Suspension stitch

10. Bladder neck preparation

The preparation in now continued between the prostate and bladder. The bladder neck is
exposed be indentifying its longitudinal muscular fibers. Lateral to the bladder neck, veins
of the DVC can be indentified and coagulated or clipped. We usually use 5 or 10 mm
Hemolock clips. In most cases, arteries are also present lateral to the bladder neck, which
can be as well coagulated or clipped. The Prograsp is in this step of the procedure a very
useful device by keeping traction on the bladder in the cranial direction. In most cases a
bladder neck sparing procedure is possible (14). After preparation of the bladder neck, the
bladder neck is dorsally incised and the catheter elevated ventrally above the symphysis.
Then the dorsal aspect of the bladder neck is incised and the bladder released from the
prostate. Incision of the prostate with median lobe should be excluded by identifying the
"drop off" phenomenon (Figure 5). The view inside the bladder should be in the dorsal
direction. If this is not the case a median lobe should be considered. In case of a bladder
neck sparing procedure the orifices usually don't have to be identified. After previous TURP
or in patients with a large median lobe, a bladder neck sparing procedure is not possible.
Similar situations may be encountered in locally advanced cancers into the bladder. Excision
of the bladder up to the orifices in order to achieve a negative surgical margin status is
possible. In such cases a consecutively stenting of the ureters and bladder neck
reconstruction may be necessary.
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11. Preparation of the vas deferens and the seminal vesicles

After releasing the bladder from the prostate the vesicoprostatic muscle is identified. This
structure has longitudinal fibers between the region of the trigonum and the prostate
ventrally of the level of the vas deferens. Due to the fact that the neurovascular structures,
which are important for the erectile function, may be close to the seminal vesicles, this
muscle should be incised cold.

Fig. 5. Drop off (ML = median lobe)
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Likewise, all further steps of the procedure are performed without the use of thermal energy
to avoid damage of the neurovascular structures, especially in patients with a good erectile
function. After the incision of the vesicle prostatic muscle the vas deferens can be identified
and lifted up with the Prograsp. With this maneuver the preparation of the seminal vesicles
is simplified (Figure 6). From the medial side of the vas deferens the seminal vesicle fascia
can be incised and the preparation can be performed to the tips of the seminal vesicles. The
vas deferens is then clipped and the seminal vesicle is lifted up in a ventral direction for
further preparation. The vessels in the region of the tips of the seminal vesicles are clipped
and divided. Preparation is performed on both sides laterally and until the base of the
prostate is reached. Usually, laterally to the seminal vesicles, an additional small artery can
be identified and should be clipped. Some authors have described the technique of leaving
the tips of the seminal vesicles inside to protect the neurovascular structures at the tips of
the seminal vesicle.

Fig. 6. Seminal vesical preparation on the left side (P = prostate, SV = seminal vesicle, V =
Vas)

12. Dorsal preparation of the prostate

At this point the left seminal vesicle is pulled in cranioventrally direction with the Prograsp
instrument, the same manoeuvre is performed with a French grasper by the assistant on the
right side. The dorsal prostatic fascia, also known as the Denonvilliers fascia, is identified
and incised. The dorsal prostatic fascia is in most situations a multilayer fascia and
especially in low risk cancer situations can be left on the rectum. This technique gives an
additional dorsally support which may help to achieve a good early continence situation.
Preparation is performed until the apex of the prostate is reached.
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13. Pedicles and neurovascular structures (bundie)

At this point the right base of the prostate is lifted with the Prograsp in left lateral direction
and the right pedicle is exposed. In cases where a nerve sparing procedure is possible the
lateral prostatic fascia is incised ventrally on the prostate and the preparation of the pedicle
is performed close to the base of the prostate. The prostatic blood supply is identified and
clipped. Afterwards the neurovascular structures are separated from the prostate by leaving
the capsule of the prostate intact. These neurovascular structures are located on the lateral
aspect of the prostate, often starting high ventrally and covering the prostate to the dorsal
side. In most cases these important structures have the shape of a veil or sheath covering the
whole lateral aspect of the prostate. In our opinion the term bundle should be avoided. In
low risk patients the preparation can be performed close to the prostate in an intrafascial
approach (Figure 7), in medium risk patients the preparation can be performed in an
interfascial way by leaving the small artery which travels laterodorsally on the prostate on
the specimen. If an extraprostatic extension is visible or in high risk patients a wide resection
of the neurovascular structures should be performed. Likewise, the same steps are
performed on the left side. Here the Prograsp is used as a hook to retract the bladder. The
tableside assistant uses the French grasper to lift the prostate in cranial and lateral direction.
Alternatively the release of the neurovascular structures can be performed in a retrograde
way, similar to the retropubic radical prostatectomy.

Fig. 7. Released neurovascular complex (NVC = neurovascular complex, P = prostate)

14. Apical dissection

At this point the prostate remains only fixed on the urethra and the dorsal vascular complex.
Traction is supplied on the prostate in a cranially direction and the dorsal vascular complex
is divided. It is of crucial importance to respect the shape of the prostate to preserve as much
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as possible functional tissue of the urethra and the surrounding structures for good early
continence and also late continence results (31). The urethra is exposed ventrally (Figure 8)
and laterally on both sides and then incised on the ventrally half of the circumference. The
catheter is removed and the dorsal part of the urethra divided. Remaining adhesions at the
level of the dorsal prostatic fascia are finally divided. The specimen is then placed in a
retrieval bag. In cases of lymph node dissection, the removal of the nodes can be performed
prior to the anastomosis, thus allowing the placement of all dissected specimens in one
retrieval bag.

Fig. 8. Apical preparation (P = prostate, U = urethra)

15. Anastomosis

The anastomosis can be performed in a single knot technique or as preferred in our hands
and most other institutions in a running suture technique. We use a 19cm double armed
barbed suture (polyglyconate 4-0 on an RB1 needle). The first two stitches of the
anastomosis are performed at 5 o'clock on the bladder, followed by a stitch at the urethra at
5 o'clock in an inside-out fashion followed by a 6 o'clock stitch outside-in on the bladder,
followed by a stitch on the same position at the urethra. After performing a third stitch on
the bladder side at 7 o'clock the bladder is approximated to the urethra. In order to achieve a
better dorsal stabilization, the dorsal prostatic fascia at the urethral side as well as at the
level of the seminal vesicles, is also included during anastomosis (dorsal reconstruction).

A dorsal reconstruction can be also performed solitary. Nevertheless, when comparing both
techniques we did not find any differences in postoperative continence results as well as
strictures or leakage at day 3-5. The anastomosis is then continued on the left side up to
approximately 11 o'clock. The barbed wire can be pulled only in one direction so the
approximation of the structures is easier to perform. Alternatively the use of a monofilic
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polyglyconate suture (3-0) is also possible. Afterwards the right side part of the anastomosis is
performed in a similar fashion. The two parts of the suture are then knotted together to
complete the anastomosis. At the end of the procedure checking of all possible bleeding sites
after reducing the intraabdominal pressure should be performed. We also check the
anastomosis by filling the bladder with 200cc of saline. If there is any doubt that the
anastomosis might be insufficient, a drain should be placed, in all other cases this is not
necessary.

Fig. 9. Anastomosis: left side complete, beginning of the right side.

16. Special considerations

16.1 Bladder neck reconstruction

In cases where a bladder neck sparing procedure is not possible and the bladder neck is
wide, a bladder neck reconstruction is necessary. This is often the case after TURP and
may also be evident in a large median lobe or in advanced cancer situations with the need
of a partial bladder excision. Although several techniques of bladder neck reconstruction
have been described, it can be performed in a tennis-racket fashion like as in open
surgery, ventrally at the end of the anastomosis or, as we prefer, lateral on both sides.
Alternatively also a ventral bladder neck reconstruction is possible. In our opinion the
most important goal of the bladder neck reconstruction is not the adjustment of the
diameter of the bladder neck to the urethra but the lateralization of the orifices from the
anastomosis. For this reason we prefer a both side lateral bladder neck reconstruction
beginning on each lateral aspects of the bladder neck in a continuous fashion with 3-0
polyglyconate monofilic suture. In this running suture technique the orifices will be
lateralized from the side of the anastomosis.
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16.2 Stenting of the ureters

In situations where it is necessary to resect the bladder near to the orifices a stenting of the
ureters should be considered. This could be done easily by placing a hydrophilic stiff guide
wire into the ureter up to the pyelon and stenting the ureter afterwards with the double J-
stent. The aforementioned described bladder neck reconstruction should be performed
afterwards. The stent could be left in place for 2 - 4 weeks or could also be removed after the
bladder neck reconstruction has been performed.

17. Lymph node dissection

In situations where lymph node dissection is necessary, the nodes can be removed at the
beginning of the procedure, before performing the anastomosis or at the end of the
procedure. We usually perform the lymph node dissection after the removing of the
prostate, this allows us to use a possible waiting time for frozen sections to perform the
lymph node dissection. The lymph nodes on the external iliac artery, the extern iliac vein
and the fossa obturatoria are removed. The lymphatic vessels should be clipped. In T3
cancers also an extended lymph node dissection up to the aortic bifurcation could be easily
performed in a transperitoneal approach (42). Care should be taken of the obturator nerve,
the ureters and additional obturatic vessels which can be found in many cases.

18. Postoperative care

At the end of the procedure we change the transurethral catheter, in selected cases also a
suprapubic tube could be inserted and the transurethral catheter can be removed on the first
postoperative day. The patient should be mobilized on the day of surgery, on the first
postoperative day the time of mobilization should reach 6 hours. All drains and i.v. tubes are
removed on day one in most of the patients. Only the transurethral catheter is left in place. By
suturing the skin and with an additional gluing of the skin the patient can take a shower on
the first postoperative day. The patient can be discharged from the medical point of view on
postoperative day 1 (38). We usually discharge the patient on day 6 postoperatively after
removing of the catheter on day 5. We also perform routinely a cystogram, but with a
extravasation rate of lower than 3% a cystogram can also be reserved for special situations. We
administer a laxans on postoperative day 1 and also prescribe pelvic floor exercises. The
patient is advised avoiding heavy lifting (more than 10kg) and cycling for 4 weeks.

19. Complications

19.1 Intraoperative complications

A bowel lesion, especially in patients who have a history of prior surgery, may occur and
can be repaired by suturing easaly. Rectal injuries, a typical complication observed in
retropubic RP, is very rare with an incidence of less than 0.2% in our series. In case of a
small bowel or a rectal injury and an intraoperative repair we place a drain, but don't
change the postoperative procedure.

Intraoperative lesion of iliac vein or artery can be repaired directly and the repair is robotic-
assisted usually no problem.

Clipping of the obturator nerve during lymphadenectomy may happen, especially on the left
side, titanium clips can be removed easily, Hemolock clips must be cut with a hook scissor on
the opposite end of the lock. If this is done no permanent damage of the nerve will occur.
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At the end of the procedure all possible sites of bleeding (pedicles, dorsal vascular complex,
and iliac vessels) should be checked before undocking the robot by reducing the
intraperitoneal pressure to zero. The trocars should be removed under direct visions to
check for bleeding from trocar sites. All trocar sites larger than 8mm should be closed at the
level of the fascia. This avoids port-site hernias.

19.2 Postoperative complications

19.2.1 Urinary extravasation

If the cystogram shows an extravasation the catheter is left inside for additional 10 days, the
catheter can then be removed with or without an additional cystogram (8). If there is a large
urinary extravasation with urine in the peritoneal cavity there is a high risk of peritonitis, in
these cases a stenting of the ureters and maybe an additional percutaneous drainage of the
ureters may be necessary. If there is any doubt of a urinary peritonitis this should be
performed immediately. Depending on the case, and although endoscopic management of
this situation is possible, open surgery should also be considered.

19.2.2 Postoperative bleeding

In hemodynamic instable patients a postoperative bleeding should be considered and can be
evaluated by ultrasound or CT-scan (8). Laparoscopic, robotic assisted or open revision may
be necessary to remove the hematoma and take care of the bleeding.

19.2.3 Postoperative subileus

In about 5% of the patients, bowel movement back to normal conditions is delayed (30). This
could be avoided by earlier mobilization of the patient, oral fluid intake of about 2.5 litres
per day and administering a laxative. In our series, the need of surgical intervention for this
phenomenon was never observed.

19.2.4 Early port hernia

Port-site hernias lead to pain at the site of the hernia and could be diagnosed with a CT-scan
(25). Open or laparoscopic repair is necessary. We never encountered early port-site hernias
since we close the fascia in all ports larger than 8mm.

19.2.5 Late port hernias
Late port-site hernias may occur especially in the site of the specimen removal, usually a
mesh repair is required (24).

19.2.6 Non-recognized bowel injuries

The clinical symptoms of an unrecognized bowel injury are often milder than in open
surgery. Pain and tension is often found in the port-site close to the injury (13). Open
surgical repair is usually required.

20. Conclusion

Robotic assisted radical prostatectomy is a widely used and standardized procedure with
excellent oncological and functional results, especially in experienced hands (9,19). The
magnification of 10 to 20 times, the excellent degrees of freedom for movement of the
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instruments and the intuitive handling of the machine are advantages compared with the
open or standard laparoscopic approaches (7,27,33,36). Although evidence for better
oncological and functional results are still unproven robotic assisted radical prostatectomy
(1,3,15,21,26,39) is in many countries now the standard of care for the surgical removal of the
prostate (4,6,22). Transfusion rates are lower and return to normal activity is shorter in
RARP (5,16,20). In addition, complex situations like salvage RP or a history of rectum
extirpation are no longer a contraindication for RARP (11,18).

In the future the development of new instruments and the possibility of the use of
simultaneous imaging will lead to more possibilities and maybe also to better results.
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