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Abstract: Radical prostatectomy directly affects urinary continence dynamics with incontinence being a
major factor in patients’ quality of life, social and psychological status. In order to help maintain continence
after robot-assisted radical prostatectomy (RARP), a number of surgical techniques have been described. In
the present narrative review, we summarize the surgical techniques that have been applied during RARP and

their effects on incontinence rates and time to continence recovery.
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Introduction

Robot-assisted radical prostatectomy (RARP) is widely
utilized in the treatment of prostate cancer demonstrating
excellent oncological outcomes as well as functional
outcomes, namely continence and erectile function (1).
Continence is a major concern in patients seeking treatment
for prostate cancer. According to the literature, rates of
incontinence, defined as the use of at least 1 pad/day at
one year after RARP, vary from 4% to 31% (2). Post-
prostatectomy incontinence (PPI) also causes substantial
decrease in quality of life that may manifest as preoccupation
to avoid leakage, finding the location of bathrooms, and
feeling dirty, weak, and ashamed (3). Various studies and
systematic meta-analyses have been conducted to determine
the effect of preoperative factors and intraoperative surgical
techniques on post-prostatectomy continence outcormes.
The etiology of PPI is multifactorial with surgical
factors playing an important role. RARPs have comparable
functional outcomes to the traditional open approach with
a number of advances in surgical techniques to improve
continence (2,4). The use of robotic surgery in radical

© Translational Andrology and Urology. All rights reserved.

prostatectomy has provided better visualization of apical
dissection and external sphincter. In addition, surgical
techniques, such as nerve-sparing and Retzius-sparing
surgery, anterior and posterior reconstruction, and bladder
neck preservation approaches, have improved particularly
early urinary continence (5).

In the present narrative review, we summarize the
surgical techniques that have been applied during
RARP and their effect on incontinence rates and time to
continence recovery.

Methodology and literature search prioritization

Continence sparing surgical technique is one of the most
talked about subjects at professional meetings and live
surgical demonstrations. The authors came up with a list of
the most common “ideas” in the field and sought to match
them with a literature search highlight and commentary. A
review of the literature was performed using the PubMed
database to identify original and review articles regarding
urinary continence recovery after radical prostatectomy. The
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Figure 1 Bladder-neck sparing technique. Bladder-neck
preservation is carried on by a combination of sharp and blunt

dissection to preserve bladder neck muscle fibers.

key words included ‘prostate cancer’, ‘neurovascular bundle’,
‘quality of life’, ‘urinary incontinence’, ‘robot-assisted radical
prostatectomy’, ‘nerve-sparing’, ‘surgical techniques’, ‘bladder
neck-sparing’, ‘Retzius-sparing’, ‘suprapubic tube’, ‘Rocco
stitch’, ‘posterior reconstruction’, ‘anterior reconstruction’,
‘total anatomical reconstruction’, ‘urethral length’, ‘dorsal
vascular complex’, ‘stitch’, ‘ligation’.

Preoperative factors that affect continence
rates

Advanced age, cancer characteristics, prostate size and
preoperative lower urinary tract symptoms are the main
factors affecting patients’ continence (6). Studies have
shown that continence rates are lower in elderly patients
(7,8). Moreover, concomitant diseases and a high Charlson
morbidity index have been reported as negative predictors
of continence (9).

Other factors that may affect postoperative short- and
long-term continence rates include the following: severity of
preoperative lower urinary tract symptoms (10); presence of
preoperative erectile dysfunction (11); preoperative membranous
urethra length, measured by T2-weighted magnetic resonance
images (10,12); presence of a median lobe (13); previous
transurethral resection of the prostate (14); prostate cancer
treatment (15); bony pelvic dimensions (16); cigarette smoking
at the time of surgery (6); and type 2 diabetes mellitus (17).

Surgical factors that affect continence rates

The experience of the surgeon has a significant effect on
continence rates (18). Many studies have evaluated the

© Translational Andrology and Urology. All rights reserved.

3037

impact of surgeons’ experience on functional outcomes on
the basis of surgeons’ previous surgical outcomes, case-
loads, and skills (2,19,20). In a very recent prospective
study, Hung ez al. (21) described a new assessment tool that
is used to evaluate the influence of surgeon experience on
postoperative urinary continence recovery after RARP via
automated performance metrics, which were derived from
motion-tracking and system events data. Their findings
showed that patients of surgeons who had the highest
ranking of automated performance metrics reached higher
continence rates at 3 and 6 months after RARP.

A number of intraoperative risk factors in PPI have been
investigated. A recent systematic meta-analysis indicated
that patients who underwent nerve-sparing surgery had
a better post-prostatectomy continence rate for up to
6 months after radical prostatectomy compared to patients
who underwent non-nerve-sparing surgery; but beyond this
initial period there was no differences in continence rates
between these groups (22).

In another study, Preisser et a/. (23) analyzed the effect
of estimated blood loss (EBL) on functional outcomes in
2,720 patients demonstrating that EBL of >400 mL during
RARP resulted in a significantly lower early continence
rates (23).

Surgical techniques that affect continence rates

Radical prostatectomy disrupts the inherent anatomy of
the male pelvis and the functional mechanisms of urinary
continence, directly affecting the voiding dynamics. These
alterations mainly result in urinary symptoms, especially
stress incontinence. Therefore, to maintain continence
after RARP, a number of reconstructive techniques have
been described in order to mimic the original anatomy and
restore function (24).

Bladder neck sparing technique

Anterior, lateral, and anterolateral approaches have been
described for dissection between the bladder and prostate.
Many studies have shown that protecting the bladder neck
as high as possible, up to 360 degrees if possible, protects
the intrinsic sphincteric mechanism and has a positive effect
on continence recovery. During dissection between the
bladder and prostate, utmost care should be given in order
to preserve bladder neck circular fibers (Figure 1) (Video 1,
both, Part-1 and 2).

The bladder neck sparing (BNS) technique in RARP
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was first described by Freire ez /. (25). In this study,
which included 347 patients who had undergone the
BNS technique versus 271 patients who had undergone a
standard RARP, Freire e al. reported significantly better
continence at 4 and 12 months with BNS (65.6% vs. 26.6%
at 4 months; 86.4% vs. 81.4% at 12 months). However,
24-month continence rates were similar for both techniques
(100% vs. 96.1%, P=0.308). In another prospective
study that included 1,067 patients, Friedlander et al. (26)
evaluated patients who had undergone BNS and non-BNS
RARP according to continence and oncologic outcomes.
Higher continence rates were reported in patients who had
undergone BNS surgery, without compromising oncologic
outcomes (HR, 1.69; 95% CI, 1.43-1.99; P<0.001) (26).

The best evidence for BNS comes from the study by
Nyarangi-Dix where 208 men were randomized to BNS
vs. no BNS. Although this study also included some men
who underwent open RP, they demonstrated improvements
in urinary continence in the BNS group (84.2% vs. 55.3%
at 3 months, 89.5% vs. 74.8% at 6 and 94.7% vs. 81.4%
at 12 months in addition to higher quality of life scores at
all time points, compared to non BNS patients, with no
difference in positive surgical margin rates (27). Further, a
recent meta-analysis involving 13 studies and 2,284 patients,
BNS had better early continence rates (6 months: OR,
1.66; P=0.001) and long-term continence outcomes
(>12 months: OR, 3.99; P=0.0002) compared to non-BNS
without compromising oncological outcomes. Moreover,
urethral stricture formation was less likely in patients who
had undergone the BNS technique (OR, 0.49; P=0.006) (28)
(Table 1). Further, BNS technique could also be performed
with posterior reconstruction to achieve favorable
outcomes and early continence rate (4,39). However, these
improvements in continence by BNS were not seen in all
studies, with one study suggests that efforts to aggressively
spare bladder neck may only increase the surgical margin
positivity without advantage for continence recovery (40).
As such, it is prudent to take into account disease factors
such as size and location of the tumor as well as surgeon’s
experience in planning for BNS.

Retzius-sparing technique

The Retzius-sparing technique, first described by Galfano
et al. (41) in 2010, is also called the Bocciardi approach and
typically mimics the open perineal approach. This involves
passing through the anterior surface of the Douglas space to
reach the prostatic apex in a completely inter- or intrafascial
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plane without dissecting the anterior compartment, and
bluntly dissecting the anterior surface of the prostate away
from the Santorini plexus (Figure 2) (Video 1, Part-2, min
12:51-19:40). Therefore this preserves the endopelvic
fascia, puboprostatic ligaments, and Santorini plexus, which
contribute to the maintenance of postoperative continence
and potency. In the initial study, Galfano er al. (41)
highlighted the technique’s main advantage of achieving an
>90% early continence rate by preserving the anatomical
structures as much as possible, independent of the learning
curve.

A recent randomized controlled trial compared the
standard anterior approach of RALP with Retzius-sparing
technique, validating the findings by Galfano et a/l. (42).
Patients undergoing the Retzius-sparing technique had
higher rates of complete continence (71% vs. 48%) at
1 week after catheter removal, lower 24-hour pad weights
and an earlier time to continence compared to those
undergoing the standard approach. In addition, urinary
function-related bother scores at 1 and 2 weeks and at
1 month in the posterior approach were significantly lower
than were scores in the anterior approach (43).

In 2019, a systematic meta-analysis of 11 studies
with Retzius-sparing surgery in 751 patients further
demonstrated, that this technique achieved continence
faster than did patients who had undergone conventional
surgery, higher complete continence rates (zero pad) with
no difference in positive surgical margins or complication
rates (30) (Zable 1). In addition to early continence recovery
and preservation of anatomical structures with Retzius-
sparing RARP, higher continence recovery was seen up
to 12 months (29). Besides these advantages, some points
regarding this technique are still unresolved, including the
long learning curve and the applicability of the technique to
challenging cases (44) (Table I).

High nerve release technique

The classic nerve-sparing RARP technique involves the
dissection of neurovascular bundles (N'VBs) from the
posterolateral arc between the prostate and Denonvilliers’
fascia (45). After the posterolateral course of NVBs to the
prostate was described by Walsh and Donker, a number of
studies have been conducted to understand the anatomical
localization of the nerves and improve functional outcomes
after RARP.

Recent studies indicated that the course of NVBs is
much more variable than previously suggested and are

Transl Androl Urol 2020;9(6):3036-3048 | http://dx.doi.org/10.21037/tau.2020.03.36



3039

Translational Andrology and Urology, Vol 9, No 6 December 2020

'SSO| POO|g PajewWI}se “1g3 (UOI0aSSIp Yosu-ieppe|q o} Jold uoisiAlp DAQ [ewdayie 0} Jjoud uonebi| ainins ‘OAQ-TS ‘Sisowolseue dyyy 01 Joud uonebi| ainins aAi309|es
AQ pamoj|o} UoISIAIp X8]dwod UIBA [BSIOp [euldyle “1SS-DAQ ‘epelb Buueds-aniau ‘HQN ‘uibiew [eoibins aaiusod ‘NSd (Apnis aanoadsodial ‘-oujas {Apnis aanjoadsoud
‘-04d f|eu1 pajj0su00 paziwopuel | DY ‘Awoiosleisoid [eoipes palsISSe-10004 ‘dyvY ‘Awolosielsold [eoiped palsisse-Adoososede| dyy ‘Awolosieisold |eoipes uado 4O

uoljuslal ‘@iniouls

‘eunusioeq ‘ured O/M %29 dS M %6¢ ured ajiuad ul o/M 9G/ -oljal ¢ ddvyd (ds)
||eJ8A0 Ul 8dusiajip ON 20ualslIip >_CO uwocwhwt__u ou ”wwum‘_ Jejiwis Mn_w YlIM g6t ‘-oud 1% M._.OI £61L02 Awmwv ‘e j@ 17 agn} O_QJQN\_QJw
uonesldwos pue 910°0=d ‘%¥'Sl 'SA %2'Gy ‘oW € o/M 82 Jsjueo dyvd 2102
INSd Ul 8duaiayip ON {/¥0°0=d ‘O/M %"/ 'SAH1 M %G'9g ‘0w | ped oN ‘dl Yim yg -lnW 10y (L€) ‘Je 18 seuny
2€0°0=d HD
‘ev’l "SAGg'g @sn 620°0=d ‘%EE "SA %G9 M / o/M g dHvd 0102 (98)  uoionJsuodal
2ouBIaHIP ON ped uesw 8yl ‘9g£0°0=d ‘O/M %G'Z} SA H1 M %6¢ ‘AepQ ped oN ‘gl yim €z 104 ‘[ 3o SoxeI0N [eloL
(dv)
20°0=d HM £ 'sa 9 o/M ¥6 ddvd  uononisuoosl
8ouaieyip ON Aienodsl sl UBIPSIN  €10°0=d ‘O/M %E8 SN HV M %826 ‘ow g  ped ON ‘HY UHm 2e2 -0id  (Sg) /e 30 |oYed Joueuy
ddvd ("d)
gl dd‘owgilg | Yy ‘owg o/M 0gg‘L 01191 €| ddV1 dHO 9102  UONONJISU0Dai
@ouaJaylp ON 09°1 HY ‘OW | ‘G/'L HY M | ‘dHVY Jod pedoN  ‘dd Yum 080°z ‘-0id G 1OY ¢ (p€) e #o osseln Jouslsod
(Qw Gz 'sa $g81) g3 uoneb|
Jayeal (uiw Ly 'sA (%L sn (L00°0>d) OAQ-1S ONAQ-TS M €0€ ddvd LLog  (DOAQ) xedwod
/€1) 8w "dO JeHoyS  9%69) Je|iWis ‘ow g| M %6E 'SATISS-OAA M % |9 ‘OW G F1SS-OAA M 02 -oney  (gg) /e le]  snousa esiog
%EG "SA %001 PUB %00} ‘0w 9 "l M 0g (INNd) Yibus)
uoneoldwos pue '%EZ SA %06 PUB 996 ‘OW € ‘0/M %01 Inwdmog 1IN ddvd 7102 (2€) [eauysein [ewixew
INSd Ul 8duaiayip ON "SA NN M %0G PUB %0/ ‘OW | ped OoN  pue Yl yum og -0ld ‘[ je epeweH Buiniesaid
Jojoipaud 7OSN
spuadspul M 9Y ‘EOSN M 682
uoneo)dwoo pue ‘OSN ‘sishleue (L00°0>d) ¥DSN %EY ‘€OSN ‘ZOSN M G608 ddvd €102 (18) oses|al
INSd Ut ®duaJiagip ON sjeUeARINW UQ %S ‘TOSN %S LOSN M %/ ‘0w g ped oN ‘IDSN M /2 -0ld /e }© BARISBAUS aneu ybiH
Aejes 0/M 0GZ 8Seo ¢ i-0ljal ¢ ddvd 6102
SoUBJBYIP ON ¥00°0=d ‘€5°€ HO ‘%E¥ "SA %19 ‘Ow | o ped ON ‘sguum |Gz -oidzuod L (0g) 1B e BMIa
¥00'0=d L00°0=d ‘19°€ HO ‘OW 9 {L00"0>d o/M |LEZ -0121 G dHvY 6102 (62) (sy)
@ouBJIaHIP ON ‘62, HO ‘oWzl  ‘98°¢ YO ‘OW € ‘Z200°0=d ‘S’ HO ‘oW | ped oN ‘SH UM 0zg -oidgloH e /ee1onodsy) Buueds-sniziey
900°0=d ddvyd
‘67°0 HO A1l ss9) 2000°0=d o/M $GL L -0l}3) GdHV1 dHO ‘9102 (SNg) Pureds
aInjouls Yosu-lepplegd  ‘66°€ HO ‘OW g|< 100°0=d ‘99'| HO ‘ow 9 pedoN ‘SNGUMmOglLL -oidgiOHe  (82) /ele BN Mosu-loppelg
EO:.NO:QEOO 8ousuIluod aleT 2dusulluoo >tmm uonuileg slualled SOOIy salpnis mwj_o_:r_ow._.

JAVY ur £1940001

9duauNU0d uo sanbruyse [ed1dins sanerodoenur SurpIeSor sosA[eue-e1aUT PUE ‘SMITADI JNBUINSAS ‘SATPMIS PI[[0NUOD pazruopued ‘sarpmis 1oedw-ysry jo Arewuins y | a[qey,

Transl Androl Urol 2020;9(6):3036-3048 | http://dx.doi.org/10.21037/tau.2020.03.36

© Translational Andrology and Urology. All rights reserved.



3040 Urkmez et al.

] . Scissors are startl
. to open bladder

Surgical techniques to improve continence recovery after RARP

e suture s passing - -
in the anterior wall of

gpiepiadder tole ’

#¥sewn to urethraat 4
120'clock. 4

Divided - P
Urethra  ~ .

Figure 2 Retzius sparing technique. (A) Bladder neck, the urinary bladder is not dropped; staying very close to the prostate throughout its

mobilization with dissection in an inter- or intrafascial plane. (B) Urethra, the anterior Retzius space is kept intact; the endopelvic fascia and

puboprostatic ligaments are preserved; (C) anastomosis.

Figure 3 High nerve release. Intrafascial/interfascial dissection
between the 1 o’clock and 5 o’clock positions for the right side and
between the 6 o’clock and 11 o’clock positions for the left side.

primarily located either on the anterior surface of the
prostate or in the posterolateral region (NVBs) (46-48).
Further, the number of nerves located anteriorly increases
6% to 11.2% from the base to apex (49). As such, a high
nerve release technique, also referred to as Veil of Aphrodite,
was suggested to improve functional outcomes (50,51).
This procedure proposes intrafascial/interfascial dissection
between the 1 o’clock and 5 o’clock positions for the right
side and between the 6 o’clock and 110’clock positions for
the left side (Figure 3). Ghani er al. (52) then modified this
technique and suggested the preservation of tissue between
the 110’clock and 1 o’clock positions, including pubovesical
ligaments. This procedure (super veil) was more challenging
than the standard one, so it was offered for patients in the
low-risk group (Video 1, Part-1).

In their prospective study, which included 154
consecutive patients, Kaul er 2. (51) reported that 29% of
patients were continent at the time of catheter removal,
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97% were continent at 12-month follow-up, and the
median time to continence (zero pad) was 14 days. Thus,
they concluded that the Veil of Aphrodite technique may
provide early gaining of incontinence (51).

Srivastava et al. (31) reported that performing a high-
level nerve-sparing approach was an independent predictor
of early continence (no pad use at 3 months). Concerning
oncological outcomes, the learning curve for this technique,
and the lack of randomized controlled trials, some authors
suggested that standard nerve-sparing surgery might be
more appropriate than the Veil of Aphrodite technique in
terms of preserving functional outcomes (53) (Table I).
Since it is difficult to recognize the difference between
standard nerve-sparing surgery and sparing of supportive
tissues related to NVBs, nerve-sparing grading systems have
been proposed and are being used by some surgeons (54,55).
Recent literature has suggested that sparing supporting
tissues, anterior and lateral fascia, and posterolateral
NVBs as much as possible provides better early continence
recovery. However, this advantage may not be long-
term. Therefore, in deciding on the type of nerve-sparing
surgery, preoperative multiparametric magnetic resonance
imaging (mpMRI) images and biopsy tumor maps should be
seriously evaluated in order to secure favorable oncological
outcomes (5).

Preserving maximal urethral length

Preoperative membranous urethral length (MUL) is
associated with postoperative continence rates and time
to continence recovery (10,56). The continence rates
achieved by preservation of maximal MUL was superior
to the combination of posterior urethral reconstruction
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and anterior bladder suspension (32). Moreover, in a
meta-analysis, Mungovan et /. (57) demonstrated that
each extra millimeter of urethral length, which was
measured preoperatively via MRI, was associated with early
continence recovery. In keeping with these studies, Song
et al. (58) showed that preoperative and postoperative MUL
were significantly associated with urinary continence at
6 and 12 months after RARP. MUL is also an important
predictor for continence recovery at 1, 3, and 12 months
after surgery (59).

Full functional length urethral preservation (Figure 4)
(Video 1, both, Part-1 and 2) can be achieved through an
individualized apical dissection and careful blunt dissection
of intraprostatically located urethra between the prostatic
apex and colliculus seminalis since a significant part of
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s
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4

Figure 4 Preserving maximal urethral length. A maximal length of
the membranous urethra is obtained by careful blunt dissection of
intraprostatically located urethra since significant part of urethral

sphincter is located intraprostatically.
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urethral sphincter is located intraprostatically (60). With
this technique, 50% of patients achieved full continence at
1 week after catheter removal.

Dorsal venous complex ligation

Control of the dorsal venous complex (DVC) is one of
the key steps of RARP (Figure 5) (Video 1, Part-1), since
it affects blood loss, appropriate apical dissection, and
therefore postoperative continence. According to the
European Association of Urology Robotic Urology Section
(ERUS) survey conducted in 2012, 90.5% of surgeons who
participated in the questionnaire declared that they manage
the DVC by selective sutures instead of by stapler ligation
and energy usage (61).

Lei et al. (33) described a selective suture ligation
technique and compared the outcomes of 240 patients who
underwent athermal DVC division followed by selective
suture ligation prior to RARP anastomosis and 303 patients
treated with suture ligation prior to athermal DVC division
and bladder-neck dissection. Although continence rates
were similar at 12 months after RARP, athermal DVC
division followed by selective suture ligation showed better
results at 5 months postoperatively (61% vs. 39%) (Table I).

In another study, authors presented functional outcomes
of patients who had undergone RARP with suture vs.
endovascular staple ligation of the DVC. There were no
statistically significant differences between groups in terms
of complete continence rates (63% vs. 55%) (62).

In a very recent prospective study, de Carvalho et a/. (63)
proposed a modified technique that preserves the nerves,
endopelvic fascia, and dorsal vascular complex with use

» 1
7 >

- [

Figure 5 Dorsal venous control (DVC). (A) Athermal DVC division before suturing; (B) DVC suturing. After hanging anteriorly located

periurethral supportive tissues to the periosteum of the pubic bone and back through the DVC for ligation.
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Figure 6 Posterior reconstruction (modified “Rocco” stitch).
Approximation of the longitudinal muscles that lie dorsal to the
bladder and the urethra (rhabdosphincter) to provide a tension-free
vesico-urethral anastomosis and support the urethra-sphincteric

complex. This tied stitch removes anastomotic tension in <2 minutes.

of a retrograde approach. In addition, they performed
periurethral suspension stitch and posterior reconstruction
in all cases. They reported immediate continence rates of
85.9% and 98.4%, respectively, at 1 year after RARP. The
median time to continence recovery was 7 days (63).

Posterior reconstruction (Rocco Stitch)

Posterior reconstruction (PR) is the approximation and
suturing of the posterior layer of the rhabdosphincter
to the Denonvilliers’ fascia and to the posterior surface
of the bladder before the vesico-urethral anastomosis
is completed (Figure 6) (Video 1, Part-1). For the first
time in 2001, Rocco er al. (64) presented a technique to
maintain the early recovery of incontinence after open
retropubic prostatectomy as a modification of the Walsh
technique. Then Rocco ez al. (65) adapted the technique to
laparoscopy-assisted prostatectomy to decrease the time to
continence recovery.

Posterior reconstruction has two basic aims: The
first is the approximation of the Denonvilliers’ fascia
to the posterior aspect of the rhabdosphincter and
posterior median raphe and thus approximation of the
urethral sphincter cranially. The second is fixation of the
Denonvilliers’ fascia to the posterior wall of the bladder,
which reduces tension in the anastomosis and provides
pelvic support to the bladder neck. One of the key points for
the successful performance of this technique is preservation
of the Denonvilliers’ fascia as much as possible during
the dissection between the prostate and rectum. Another

© Translational Andrology and Urology. All rights reserved.

important point of this technique is exclusion of the urethra
and the lateral NVBs from the reconstruction sutures.

In 2008, Coughlin et al. (66) applied a continuous
suture technique in two steps for PR in RARP. In 2010,
the same group modified their technique and applied a
two-fold continuous suture technique in PR and reported
that suturing the posterior urethra was effective in achieving
early continence (67). Studies have reported higher rates of
continence in the early postoperative period (1 month) in
patients undergoing PR after RARP (68-70). In addition,
Jeong et al. (71) reported significantly higher continence
rates in postoperative months 1, 3, and 6 in patients with
PR, compared with the non-reconstructed standard group.

In 2012, Rocco et al. (72) published a systematic review
on PR after RARP, in which they reported that PR improves
early urinary recovery (within 30 days) and decreases the
urinary leakage rate on cystography. However, this meta-
analyses had some limitations, including a variety of
techniques and small samples in the studies included in the
review.

Grasso et al. (34) conducted an updated systematic review,
in which the effect of PR on incontinence was evaluated
according to the surgical approach. For RARP, there was
a significant advantage of the PR technique in early and
late continence with no differences in perioperative and
postoperative complications with PR (Table I).

Yet in the ERUS conducted a survey of 116 surgeons
51.7% declared that they usually perform posterior
reconstruction; 28.4% of them never perform this
procedure (61).

Anterior retropubic suspension (Patel stitch)

The periurethral retropubic suspension stitch was
first described by Walsh (73) in an open retropubic
prostatectomy; then Patel et a/. (35) adapted this technique,
which proposes the suspension of rhabdosphincter in pubic
periosteum with puboprostatic ligaments in a figure eight
configuration after ligation of DVC into RARP (Figure 7)
(Video 1, Part-1). Patel et al. (35) reported outcomes of their
331 consecutive patients: 237 with the suspension stitch and
of 94 without the stitch showing a significant difference in
continence only at month 3 after RARP (zero pad, 83% us.
92.8%) with a shorter time to incontinence recovery with a
suspension stitch (Table 1).

In a very recent study, a significant difference in
complete continence (zero pad) rate at the time of catheter
removal and at 6 months after RARP was reported with
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Figure 7 Periurethral anchor stitch (“Patel” stitch). The urethra is
stabilized by anchoring supportive tissues, dorsal venous complex
and puboprostatic ligaments to the periosteum in a figure eight

configuration

anterior reconstruction compared to patients without
reconstruction (74). Yet, the authors advocated total
anatomical reconstruction in their center combined anterior
and posterior reconstruction (74).

Total anatomical reconstruction

Surgeons typically prefer using both anterior and posterior
reconstruction together, rather than using one technique,
to maintain early recovery of incontinence. In a randomized
controlled trial, which compared the effect of both anterior
and posterior reconstruction on continence recovery, the
authors reported similar outcomes as those reported with
use of the standard technique (no reconstruction) in terms
of both very early (1-30 days after catheter removal) and
late-term (average, 23.5 months) incontinence rates (75,76).
In contrast, in two randomized controlled trials, Koliakos
et al. (36) and Hurtes ez al. (37) reported significant
improvement in early continence recovery in patients with
combined anterior and posterior reconstruction compared
with classic Van Velthoven anastomosis only (7able I).

A number of other total reconstructive techniques have
resulted in improved continence rates. Tewari et al. (77)
reported a complete continence rate of 60.9% at 6 weeks
postoperatively in patients with a combination of apical
urethral dissection, detrusor trigonoplasty, and suprapubic
tube placement in addition to total reconstruction. Kojima
et al. (78) developed a technique that involves suture
fixation of the bladder neck to pubic bone; they performed
this technique in 27 patients and reported significant early

© Translational Andrology and Urology. All rights reserved.
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continence rates compared with rates in 30 patients who
were not treated with this procedure.

Porpiglia et al. (79) described a total anatomical
reconstruction technique in 252 consecutive patients, which
consisted of three layers of posterior reconstruction and two
layers of anterior reconstruction with complete anatomical
restoration of periurethral tissues, and reported the continence
rates of 98% at 24 weeks after RARP. The outcomes on
urinary continence recovery after 1,000 procedures with total
anatomical reconstruction technique were later reported
achieving complete continence 94% at 48 weeks (80).

Suprapubic tube

Urethral catheters permit urinary drainage post RARP
and allows healing of the anastomosis. Traditionally it
was thought that transurethral catheters also prevent
anastomotic stricture development after RARP (81).
Despite the short catheterization time in RARP compared
to open radical prostatectomy many patients who receive
transurethral catheters after surgery feel discomfort (82).
In 2008, Tewari et /. (83) introduced a urethral catheter-
less technique for RARP using a custom-made suprapubic
catheter along with an anastomotic splint demonstrating
lower levels discomfort and an earlier return to continence.
Subsequently, a number of studies were conducted to
compare postoperative discomfort, pain, and functional
outcomes between transurethral and suprapubic catheters.

Harke er al. (84) performed a randomized controlled
trial that included 160 patients. For the suprapubic catheter
group, they used an additional suprapubic catheter and
removed the transurethral catheter on postoperative day 1.
In terms of median pain scores of postoperative days 1-4,
Harke er al. reported a significant difference between the
two groups (2.4 points in the transurethral catheter group,
and 1.3 points in the suprapubic catheter group). Moreover,
they found no significant difference in postoperative
bacteriuria, bladder neck stricture and complications, or
incontinence rates at 22 months of follow-up (84).

In a study by Sammon ez a/. (85) of 1,270 patients,
17.3% of whom never used a pad after catheter removal,
the researchers concluded that performing nerve-sparing
surgery and placing a suprapubic tube for postoperative
bladder emptying were independent predictors of early
continence recovery after RARP.

In a very recent systematic meta-analysis that included
10 studies, 3 of which were randomized controlled trials that
included 1,248 men, the authors compared transurethral
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and suprapubic catheters in terms of overall and penile pain,
complications, and functional outcomes. They reported
no statistically significant differences between the two
groups regarding overall pain, urinary incontinence, and
complications that included bladder neck and anastomotic
stricture, bacteriuria, and urinary retention; the only
significant differences in penile pain were noted after RARP
(39% of patients with suprapubic catheter vs. 62% of patients
with transurethral catheter). The authors concluded that
compared with transurethral catheter placement, suprapubic
catheter placement may be associated with less penile pain
and increased comfort without an effect on postoperative
complications or incontinence rates (38) (Table 1).

Discussion points

In this narrative/highlights review, we present many of the
concepts surgeons have studied in relation to continence
preserving surgical technique. There are certainly multiple
limitations apparent in this topic including varying
definitions of continence or surveys utilized, little data on
technique generalizations, and very little head to head/
randomized type of study designs. Most studies introduce
a novel idea, and compare it to the most recent technique
utilized, i.e.,
Furthermore, it is hard to know the effects of utilizing

non-controlled/historical comparisons.

multiple of these techniques in the same case.

Are there common themes apparent? We can identify
at least three: (I) it seems as though many techniques that
preserve anterior support for the bladder are helpful—
Retzius sparing, pubic bone stitch, SP tube, etc.; (II)
anterior and other nerve sparing techniques may have a mild
effect, and (IIT) “less radical” dissection planes that preserve
more urethra and more bladder neck tissue to reconstruct
and maintain urethral coaptation. Therefore, the concepts
of continence preservation cross over multiple etiologies
including the nerve supply to the urethra, vasculature, tissue
support, and bladder position. Ultimately, the surgeon must
decide which of these techniques are safe, feasible, and
maintain the oncologic goals of the procedure.

In conclusion, post RARP continence depends on
multiple factors including pre-operative patient and tumor
factors and surgical factors. While a number of these
factors are non-modifiable, there are a number of surgical
techniques, which can improve continence post RARP.
Therefore attention should be focused on developing
and utilizing these techniques when performing RARP,
especially in men with high risk of developing incontinence.

© Translational Andrology and Urology. All rights reserved.
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