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Abstract

Background: A common side effect following radical prostatectomy is urinary inconti-
nence. Here, we describe a novel surgical technique to reduce postoperative urinary
incontinence and facilitate early return of continence.
Objective: To describe the novel “hood technique” for robotic-assisted radical prosta-
tectomy (RARP).
Design, setting, and participants: This is an institutional review board–approved pro-
spective study of 300 patients (median age 64 yr) with localized prostate cancer treated
with the RARP hood technique at a major urban hospital between April 2018 and March
2019. The exclusion criteria were as follows: patients with anterior tumor location based
on biopsy or multiparametric magnetic resonance imaging. All but one patient partici-
pated in follow-up over 12 mo after the procedure.
Surgical procedure: The RARP “hood technique” was performed to preserve the detrusor
apron, puboprostatic ligament complex, arcus tendineus, endopelvic fascia, and pouch
of Douglas.
Measurements: Clinical data collected included pre- and intraoperative variables, and
postoperative functional and oncological outcomes and complications. Descriptive
statistical analysis was performed.
Results and limitations: Continence rates at 1, 2, 4, 6 12, 24, and 48 wk after catheter
removal were 21%, 36%, 83%, 88%, 91%, 94%, and 95%, respectively. Positive surgical
margin rate was 6%. Thirty patients (9.7%) experienced complications after RARP: 17
(5.7%), 11 (3.6%), and one (0.4%) had Clavien-Dindo grade I, II, and III complications,
respectively. This study was conducted within a single health system and may not be
generalizable. The study lacked randomization and a comparative arm.
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Fig. 1 – Sketch demonstrating hood surgical anatomy. Anatomical
components of the hood surround and safeguard the membranous
urethra and the external urethral sphincter, and thereby urethrovesical
anastomosis. 1 = pubic symphysis; 2 = external urethral sphincter;
3 = superficial venous layer; 4 = puboperinealis muscle; 5 = levator ani
muscle; 6 = detrusor apron; 7 = urethral stump; 8 = deep venous complex;
9 = neural hammock; 10 = vas deferens; 11 = retrotrigonal layer;
12 = bladder neck.

Conclusions: Results indicate that the hood technique spares musculofascial struc-
tures anterior to the urethral sphincter complex with early return of continence after
surgery, without compromising positive surgical margin rates. Exclusion of anterior
tumor location contributed to a reduction in positive surgical margins.
Patient summary: By better preservation of anatomical structures around the ure-
thra, we were able to achieve early return of urinary continence without a negative
impact on complications and cancer outcomes.

Published by Elsevier B.V. on behalf of European Association of Urology.
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1. Introduction

Prostate cancer is commonly treated with robotic-assisted
radical prostatectomy (RARP). This technique is challenging
given the need to address the competing goals of cancer
control, maintenance of urinary continence, and recovery of
sexual function. While oncological efficacy is the most
critical endpoint, quality of life issues impact survivorship
and are important considerations in this surgery. The major
side effects of RARP are sexual dysfunction and urinary
incontinence. The latter, in particular, can have a significant
negative impact [1] on day-to-day life and is the focus of this
study.

Continence following radical prostatectomy is achieved
through the delicate and well-orchestrated interplay
between (1) groups of muscles (smooth and voluntary)
that are (2) anchored to fixed bony (public symphysis) and
ligamentous structures (puboprostatic ligaments and arcus
tendineus) [2] and (3) complemented by the cushioning
effect of mucosa (urethra) and the surrounding soft and
fascial tissue (lateral prostatic fascia and detrusor apron)
[3], intact innervation [2], angulation between the bladder
neck and urethra [4], and full functional length urethra
preservation [5], which also helps in recovery of continence.

There have been a number of modifications in, and
refinements to, surgical techniques to optimize continence
after RARP. These include modifications in apical dissection
to maximize urethral length [6], preservation of the anterior
puboprostatic complex (anterior reconstruction) [7], sutur-
ing of Denonvilliers’ fascia for posterior support (posterior
reconstruction and Rocco stitch) [8], bladder neck plication
[9], use of suspension sutures, wrapping of the detrusor
behind the anastomosis (detrusor wrap) [10,11], and
combinations of these strategies.

Secco et al [12] developed a novel anterior-posterior
modification to RARP to preserve structures in the space of
Retzius (anterior support and detrusor apron). This
technique preserves the entire space of Retzius and its
contents by approaching the prostate and the bladder neck
through the pouch of Douglas. There are convincing data
describing the impact of this technique on the early return
of continence. Despite considerable enthusiasm for this
strategy, many more surgeons perform robotic prostatec-
tomy from the anterior aspect (with approximately 1 million
such surgeries performed [13–16]) than through the
anterior-posterior approach.

Inspired by the work of Dr. Robert Myers, we conceptu-
alized a novel surgical technique that preserves the
contents of the space of Retzius using an anterior approach.
With our novel technique, preserved tissue after prostate
removal has the appearance of a “hood” comprising the
detrusor apron, arcus tendineus, puboprostatic ligament,
anterior vessels, and some fibers of the detrusor muscle.
This hood surrounds and safeguards the membranous
urethra, external sphincter, and supportive structures
(Fig. 1).

Our primary aim is to describe surgical steps of the novel
“hood technique”. The secondary aim of this study is to
present early continence outcomes, complications, and
surgical margin rates of the hood technique. In this study,
we have also identified periurethral structures in preoper-
ative multiparametric magnetic resonance imaging. Addi-
tionally, we reviewed continence outcomes of the hood
technique, a previously published technique by a senior
author (A.K.T.), and published results of the Retzius-sparing
approach.
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2. Patients and methods

2.1. Anatomical foundations of the hood technique

We performed a nonsystematic literature review of relevant studies on
anatomical structures in the space of Retzius (ie, anterior fibromuscular
stroma, prostatic capsule, detrusor apron, and venous plexus, arteries,
and nerves). To identify these structures, immunohistochemical staining
was performed on the entire anterior tissue of patients who had
undergone conventional radical prostatectomy with the help of an
expert genitourinary pathologist (K.H. III). Masson’s trichrome staining
was used to identify elastin, collagen, smooth and striated muscle, and
vessels [17], and S-100 staining was used to confirm the presence of
nerves [18] (Fig. 2). Additionally, we identified and annotated these
“hood” components on MRI to better understand their relationship with
the sphincter and the prostate (Fig. 2).

2.1.1. Puboprostatic ligamentous complex
The puboprostatic ligamentous complex comprises the puboprostatic
ligaments, arcus tendineus (Fig. 3), and puboperinealis muscle (Figs.
3 and 4). The arcus tendineus is the lateral condensation of endopelvic
fascia that extends from puboprostatic ligaments to the ischial spine.
These ligaments are the dense pyramid-shaped medial portions of the
distal endopelvic fascia. Puboprostatic ligaments fix the bladder,
prostate, and membranous urethra to the pubic symphysis (Fig. 3)
[6]. The puboperinealis is a paired muscle that originates from the pubis,
flanks the prostatic-urethral junction, and ultimately terminates at the
perineal body. This muscle acts as a “hammock” supporting the urethra
posteriorly and is responsible for the quick-stop phenomenon of
urination.
Fig. 2 – (A) Annotated multiparametric magnetic resonance imaging (mpMRI) 

capsule, fascial layers, and muscles around the prostate and urogenital diaphra
external urethral sphincter, respectively. (B) Hematoxylin and eosin staining of
fibromuscular stroma of the prostate (AFMS), layer of small veins and arteries 

nerves demonstrating detrusor apron (DA), and pubic symphysis (PS). (C) S-100
nerve. (D) Masson’s trichrome staining of the portion shown in Figure 2B, con
symphysis; R = rectum; SC = sigmoid colon; SV = seminal vesicle; UB = urinary bla
2.1.2. Detrusor apron
The detrusor apron is a tissue that partially obscures the prostate and is
thought to be an extension of the anterior wall of the bladder beyond the
bladder neck (Figs. 2 and 3) [3]. Figure 2 shows a slide section of the
detrusor apron and prostate of a patient who underwent RARP without
preservation of the detrusor apron confirming the presence of smooth
muscles, skeletal muscles, and nerves.

2.2. Surgical techniques

A four-arm da Vinci Xi Surgical System (Intuitive Surgical-ISRG,
Sunnyvale, CA, USA) was used for all cases. All RARPs were performed
by a single experienced surgeon (A.K.T.) at least 6 wk after prostate
biopsy.

2.2.1. Patient positioning and port placement
The patient is placed in the steep Trendelenberg position. Six
laparoscopic trocars are placed as previously published [19].

2.2.2. Development of the retropubic space
Using a camera lens with 0� optic, the peritoneum is incised with an
inverted U-shaped incision to expose the bladder and the anterior
prostate without exposing puboprostatic ligaments after removing
overlying fat tissues.

2.2.3. Bladder neck dissection
The bladder neck is incised and deepened till the Foley catheter is seen.
We then developed a plane behind the posterior wall of the bladder neck
that exposed a consistent fibromuscular layer, which we call “the retro
trigonal layer.”
of the pelvis (sagittal section) outlining the bladder neck, prostate
gm. Sections A and B pass from the midgland of the prostate and

 the portion shown in Figure 2A. From right to left, anterior
suggesting the capsule of the prostate (C), layers of muscle fibers and

 staining of the portion shown in Figure 2B, confirming the presence of
firming the presence of smooth muscles. P = prostate; PS = pubic
dder; UGT = urogenital diaphragm.



Fig. 4 – MRI and intraoperative images corresponding to section B. (A) Intraoperative image showing the membranous urethra and muscles
surrounding the urethral sphincter. (B) MRI of the pelvis (cross section) corresponding to the intraoperative image. ACL = anococcygeal ligament;
ARC = anorectal canal; AT = arcus tendineus; C = coccyx; EPF = endopelvic fascia; LA = levator ani; MRI = magnetic resonance imaging; MU = membranous
urethra; PC = prostatic capsule; PP = puboperinealis muscle; PPL = puboprostatic ligaments; PS = pubic symphysis; RU = rectourethralis muscle.

Fig. 3 – MRI and intraoperative images corresponding to section A. (A) Intraoperative image showing components of the hood. (B) MRI of the pelvis
(cross section) corresponding to the intraoperative image. ACL = anococcygeal ligament; ARC = anorectal canal; AT = arcus tendineus; C = coccyx;
DA = detrusor apron; DVC = deep venous complex; EPF = endopelvic fascia; LA = levator ani; MRI = magnetic resonance imaging; P = prostate;
PP = puboperinealis muscle; PS = pubic symphysis.
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Table 1 – Demographic and preoperative characteristics of the
study population

Variables Overall population (n = 300)

Age (yr), median (IQR) 64 (58, 68)
BMI (kg/m2), median (IQR) 27 (25, 29)
Prostate volume (ml), median (IQR) 51 (40, 64)
IPSS, median (IQR)
Questions 1–7 8 (4, 14)
Question 8 2 (1, 3)

IIEF, median (IQR) 57 (35, 67)
PSA (ng/mL), median (IQR) 5.7 (4.5, 8)
PSA density (ng/mL2), median (IQR) 0.12 (0.09, 0.16)
Clinical T stage, n (%)
T1 153 (51)
T2 104 (35)
T3 43 (14)

Biopsy Gleason score, n (%)
3 + 3 47 (15.6)
3 + 4 121 (40.4)
4 + 3 75 (25.0)
4 + 4 39 (13)
>4 + 4 18 (6)

Risk assessment CAPRA score, n (%)
Low 35 (11.6)
Intermediate 198 (66)
High 67 (22.4)

BMI = body mass index; CAPRA = Cancer of the Prostate Risk Assessment;
IIEF = International Index of Erectile Function; IPSS = International Prostate
Symptom Score; IQR = interquartile range; PSA = prostate-specific antigen.
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2.2.4. Vas deferens and seminal vesicle dissection
The vas deferens is isolated one at a time, dissected out using an athermal
technique, and cut. We then developed a plane between the seminal
vesicles and the surrounding fascia, which we term the “the median
avascular plane.”

2.2.5. Lateral pedicle control
A plane is developed between the prostatic capsule and Denonvilliers’
fascia athermally by a combination of sharp and blunt dissection,
proceeding distally toward the apex and laterally on either side. We
incise endopelvic fascia (not shown in video) when we do not attempt
nerve sparing. Then, we come to the lateral attachments where the
perforating arteries are entering into the prostatic capsule. We sharply
cut them, and develop a plane between the capsule and the medial
aspect of the pedicular vessels. They are sharply cut after being secured
by Hem-o-lock clips.

2.2.6. Circumferential apical dissection
The prostate is retracted to one side, and anterolateral dissection is
performed with the goal of preserving the urethral sphincter.

2.2.7. Control of dorsal venous complex
The dorsal venous complex is ligated using 2-0 Vicryl suture in
continuous fashion.

2.2.8. Development of hood and urethral transection
A plane was developed between the detrusor apron and the anterior
fibromuscular layer of the prostate till the prostatic apex. The anterior
urethra was cut sharply and the prostate was freed.

2.2.9. Total anatomical reconstruction technique and anastomosis
The first step of posterior reconstruction was developing “mattress” for
anastomosis using V-lock suture. This mattress comprised the Denon-
villiers’ musculofascial plate and the posterior bladder neck. Two-layer
bladder neck reconstruction was performed thereafter using V-lock
suture. Urethrovesical anastomosis was performed using barbed suture.
Arcus tendineus is sutured to partial thickness bites of the detrusor
muscle.

2.3. Surgical outcomes

2.3.1. Study population
We reviewed our prospectively maintained radical prostatectomy
database to retrieve the records of patients who underwent the
hood technique for RARP from April 1, 2018 to March 15, 2019,
performed by a single experienced prostate cancer surgeon (A.K.T.).
Patients whose biopsy was positive at the anterior prostate (n = 27)
or whose preoperative MRI showed an anterior prostatic lesion
(n = 20) were excluded from undergoing the hood technique. Patients
who had received prior hormonal or radiotherapy for prostate
cancer were excluded from the analysis. Pelvic lymph node dissection
(PLND) was performed in patients with Gleason score �3 + 4. Limited
PLND (obturator lymph nodes on both sides) was performed in
Gleason score 7 patients, and extended PLND (includes the common
iliac, external iliac, internal iliac, and obturator group of lymph nodes
on both sides) was performed in patients with Gleason score �4 + 4.
This study was approved by the institutional review board (IRB-19-
01888).

2.3.2. Outcome measures and statistical analysis
Intraoperative data included console time, total operative duration,
nerve sparing, intraoperative frozen section results, and intraoperative
blood loss or need for transfusion. Postoperative variables included days
of catheterization, complications, pathological stage, and continence
status.

Patients were followed up at 6, 12, 24, 36, and 48 wk after catheter
removal as part of standard postoperative protocol for continence status
and the status of oncological outcome. Additional third-party telephone
interviews were conducted by a urological fellow (V.G.W.) to determine
early continence at 1, 2, and 4 wk. Patients were considered continent if
they were pad free all the time. Continence data have been verified
independently by two coauthors (U.F. and P.T.).

Descriptive techniques were performed for the overall study
population. Continuous variables were reported as median and
interquartile range (IQR). Categorical variables were reported as rates.
Variables were entered into a custom-designed database in Microsoft
Excel for Mac version 16.35. Data analysis was performed using
Statistical Analysis Software version 9.4 (SAS v.9.4).

3. Results

Three hundred patients were included in the analysis.
Preoperative characteristics of the study population are
summarized in Table 1. The median age at the time of
surgery was 64 yr (IQR 58, 68) and the median body mass
index was 27.2 kg/m2 (IQR 25.2, 29.5). The median prostate-
specific antigen level was 5.7 ng/mL (4.5, 8). Table 2
summarizes patients’ intra- and postoperative character-
istics. The median operative duration was 169 min, while
the median console duration was 118.5 min. Preoperative
prostate biopsies for these patients were as follows: 47
(16%), 121 (40%), 75 (25%), 39 (13%), and 18 (6%) had Gleason
scores of 3 + 3, 3 + 4, 4 + 3, 4 + 4, and >4 + 4, respectively. The
median number of lymph nodes removed in limited PLND
was 7 (IQR 4, 8), while it was 21 (IQR 16, 23) in extended
PLND.



Table 2 – Intraoperative outcomes and surgical pathology

Variables Overall population (n = 300)

Console time (min) 118.5 (100, 141)
Total surgery time (min) 169 (147, 195)
Nerve sparing, n (%)
Bilateral 240 (80)
Monolateral 42 (14)
Non–nerve sparing 18 (6)

Final pathological stage
pT2 244 (81.3)
pT3 56 (18.7)

Lymph node
N0 286 (95.3)
N1 14 (4.7)

Surgical margins
Negative 282 (94)
Positive 18 (6)

Neurosafe (frozen section) positive 8 (2.7)
Final pathology positive 10 (3.3)

Table 3 – Surgical complications after RARP (n = 299)

Complications n (%) Clavien-Dindo
grade

None 270 (90.3)
Intraoperative bowel injury 0
Intraoperative ureteric injury 0
Pulmonary embolism 0
Acute urinary retentions

(necessitating recatheterization)
7 (2.3) IIIa

Anastomotic urine leakage 0
Lymphocele requiring drainage 0
Wound infection 0
Urinary tract infection 17 (5.7) II
Meatal stenosis 4 (1.3) IIIa
Anastomotic stricture 0
Incisional hernia (elective repair) 1 (0.4) IIIb

RARP = robotic-assisted radical prostatectomy.

Table 4 – Continence outcomes per week (pads per day)

Week N 0 Pad 1 Pad 2 Pads 3 Pads 4 Pads �5 Pads

Week 1 300 62 (20.7) 127 (42.3) 48 (16) 31 (10.3) 22 (7.3) 10 (3.3)
Week 2 300 109 (36.3) 97 (32.3) 57 (19) 23 (7.7) 8 (2.7) 6 (2)
Week 4 300 249 (83) 12 (4) 18 (6) 17 (5.7) 3 (1) 1 (0.3)
Week 6 300 265 (88.3) 9 (3) 17 (5.7) 6 (2) 2 (0.7) 1 (0.3)
Week 7 299 273 (91) 10 (3.3) 10 (3.3) 4 (1.3) 1 (0.3) 1 (0.3)
Week 24 299 282 (94) 9 (3) 6 (2) 1 (0.3) 1 (0.3) 0 (0.0)
Week 48 299 286 (95.3) 9 (3) 3 (1) 1 (0.3) 0 (0.0) 0 (0.0)
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3.1. Surgical complications

Table 3 shows a comprehensive list of surgical complica-
tions. No intraoperative complications (eg, bowel or ureteric
injury) were seen. Seven patients experienced acute urinary
retention after catheter removal. These patients required
recatheterization (Clavien-Dindo grade IIIa) and had
successful trial of void after 7 d. One patient developed
an incisional hernia from the epigastric extraction site that
required subsequent repair (Clavien-Dindo grade IIIb).
Seventeen patients developed urinary tract infections, all
of whom required antibiotics (Clavien-Dindo grad II). Four
patients developed meatal stenosis and required a urethral
dilation procedure under lubrication (Clavien-Dindo grade
IIIa).

3.2. Continence outcomes

Catheter removal is performed on postoperative day 7. The
continence rate (defined as completely pad free) at the 1st
week after catheter removal was 62/300 (21%) and
gradually improved to 109/300 (36%) by the 2nd week.
Continence rates continued to improve at 4 wk (249/300,
83%), 6 wk (265/300, 88%), 12 wk (274/300, 91%), 24 wk
(282/300, 94%), and 48 wk (286/300, 95%) after catheter
removal. Fourteen patients (5%) were not continent at the
end of 12-mo follow-up. Of these patients, nine were using
an occasional one pad per day (PPD), three patients were
using 2 PPDs, and one patient was using four PPDs. One
patient was lost to follow-up 12 wk after prostatectomy.
Four of the patients using two or more PPDs developed
urinary tract infections after prostatectomy. Three of these
patients received biofeedback training at 12 wk after
prostatectomy. The remaining patient (using four PPDs)
declined biofeedback and considered pharmacotherapy for
incontinence (Table 4).

4. Discussion

Radical prostatectomy is the reference standard for the
treatment of localized prostate cancer. This technique has
been modified and refined over many years. Nevertheless,
the procedure continues to have several common side
effects, including urinary incontinence, which can signifi-
cantly impact the quality of life for prostate cancer survivors
and which is the focus of this study. The hood technique for
robotic-assisted prostatectomy described in this study
represents a modification to the anterior approach similar
to previously published techniques, such as PERUSIA
technique [20] and the technique by de Carvalho et al
[21] that preserves the musculofascial structures anterior
the prostate. This principle of anterior structure preserva-
tion had been used in open retropubic radical prostatec-
tomy as well [22]. Our study shows that the hood technique
confers three key benefits: early continence, a low positive
surgical margin rate, and the ability to visualize anatomical
landmarks.

Beyond the goal of long-term urinary continence,
attaining early continence after RARP has also been both
desirable and challenging. To address this concern, Galfano
et al [23] first introduced Bocciardi’s Retzius-sparing
approach in 2013 with a 1-wk continence rate of 75%
(Fig. 5). While the 1-wk continence rate with the hood
approach was 21% in our study, the continence rate at 3 mo
was 91%, higher than our previously reported outcomes
[19]. According to our prior published results, the conti-
nence rate at 3 mo was 55% overall, while it was 71% for
grade 1 nerve-sparing group [19]. Our 1- (83%) and 3-mo
(91%) continence rates were comparable with various



Fig. 5 – Continence rates of the hood technique, a previous study from the same group, and the published Retzius-sparing approach.

Table 5 – Comparison of pre-, intra-, and postoperative variables between the hood technique, previous study from the same group, and
published Retzius-sparing approaches

Study authors Srivastava
et al [19]

Sayyid
et al [24]

Dalela
et al [25]

Galfano
et al [23]

Lee
et al [26]

Egan
et al [32]

Our series

Study design Case series Prosp RCT Prosp Retro Prosp Prosp
Anterior
(n = 1417)

Retzius
(n = 100)

Retzius
(n = 60)

Retziu
(n = 200)

Retzius
(n = 609)

Retzius
(n = 70)

Anterior
(n = 300)

Age (yr),
median
(IQR)

60
(55, 65)

61
(57, 66)

61
(55, 67)

65
(60, 69)

65
(60, 71)

62 � 6a 64
(58, 68)

BMI
(kg/m2),
median
(IQR)

27
(25, 29)

29
(26, 32)

28
(26, 31)

26
(24, 28)

24
(22, 26)

28 � 4a 27
(25, 29)

PSA (ng/mL),
median
(IQR)

4 (5, 7) 9 (6, 12) 6 (5, 7) 7 (5, 9) 14 �15a 4 �1a 6 (4, 8)

Biopsy
Gleason
Score (%)

GS 6: 47
GS 7: 43
GS �8: 10

GS 6: 19
GS 7: 62
GS �8: 19

GS 6: 30
GS 7: 70

GS 6:64
GS 7: 70
GS �8: 4

GS 6: 38
GS 7: 36
GS �8: 4

NA GS 6 : 16
GS 7: 65
GS �8: 19

Clinical T
stage (%)

T1: 72
T2: 27
T3: 1

�cT2: 73
�cT3: 27

T1c: 67
T2ab:32
�T2c: 1

T1c: 65
T2a-b:27
T2c: 8

�cT2: 49
�cT3: 51

T1: 71
T2: 19
T3: 10

T1: 51
T2: 35
T3: 14

Risk
Category
(%)

NA D’Amico
Low: 24
Int: 49
High: 27

NCCN
Low: 23
Int: 77

D’Amico
Low: 55
Int: 40
High: 5

NA NA CAPRA
Low: 12
Int: 66
High: 22

IPSS (IQR) 7 (3, 12) 9 (5, 13) 7 (3, 12) NA 13 � 7a NA 8 (4, 14)
IIEF/SHIM
(IQR)

23
(15, 25)

NA 20
(14, 24)

NA NA NA 57
(35, 67)

Prostate size (g),
median (IQR)

47
(38, 59)

45
(37, 56)

NA NA 32
(26, 42)

NA 51
(40, 65)

Console time (min),
median (IQR)

NA 120
(105, 142)

NA 120
(100, 150)
97
(80, 118)

149 � 41a 130 � 26a 118
(100, 140)

Blood loss (ml),
median (IQR)

NA 100
(50, 200)

NA 300
(300, 500)
200
(200, 300)

280 � 236a 100
(75–200)

150

Transfusion (%) NA 0 0 0 3 NA 0
Catheter removal (d) NA 10 NA 7 NA NA 7
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Table 5 (Continued )

Study authors Srivastava
et al [19]

Sayyid
et al [24]

Dalela
et al [25]

Galfano
et al [23]

Lee
et al [26]

Egan
et al [32]

Our series

Complications
Clavien-Dindo
grade (%)

NA NA 18 Grade I/II: 13
Grade III: 1–2

Grade III: 1 4.3 Grade I: 2.3
Grade II: 5.7
Grad III: 1.7

Pathologic
stage (%)

pT2: 78
pT3: 22

pT2: 66
pT3: 34

NA pT2: 68
pT3a: 34
pT3b: 4

pT2: 61
pT3: 39

pT2: 67
pT3a: 20
pT3b: 3

pT2: 81
pT3: 19

PSM T2 (%) 7.9 17 25 15 11 34.3 2.3
PSM T3 (%) 47 NA 45 36 3.7
Definition of continenceNo Pads/24 hours0–1 Pads/24 hoursNo Pads/24 hoursNo Pads/24 hours�1 safety liner/24 hoursNo Pads/24 hoursNo Pads/24 hours
Early continence 1 week: NA

1 month: NA
3 month: 56%

1 week: NA
1 month: NA
3 months: 59%

1 week: 45%
1 month: 66%
3 month: 93%

1 week: 75%
1 month: NA
3 month: NA

1 week: NA
1 month: 45%
3 month: 88%

1 week: NA
1 month: NA
12 month: 73%

1 week: 21%
1 month: 83%
3 month: 91%

BMI = Body mass index; IIEF: International index of erectile function; Int = Intermediate; IPSS: International prostate symptom score; IQR = Inter-quartile
range; NA = Not available; PSM = Positive surgical margins; RCT = Randomized controlled trial; SHIM = Sexual health inventory for men questionnaire.
a Mean � SD.
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studies testing the Retzius-sparing approach, with rates of
45–66% and 59–93% reported, respectively (Fig. 5 and
Table 5) [24–26]. The 1-yr continence rate with the hood
approach was 95%, which is comparable with other anterior
and posterior approaches.

Removal of the cancer is the most important outcome of
RARP. Residual cancer after surgery can result in additional
salvage therapies, with potential side effects for the patient
and additional financial burden to an already strained
healthcare system. The positive surgical margin rate achieved
in this study using the hood technique was 6%, which
includes final pathology as well as frozen section margins for
all stages, while other studies using the Retzius-sparing
technique report positive margin rates from 11% to 25% for
pT2 cancers and from 36% to 47% for pT3 cancers (Table 5)
[23–26]. The overall complication rate with the hood
technique was 9.7%, well within the range of published rates
of complications after RARP of 4.3–19.4% [27–31].

Finally, the hood approach enables visualization of
common anatomical landmarks, which can be learned
relatively quickly by most surgeons. The steps are reproduc-
ible and easy to learn. The ability to identify key landmarks
(ie, median lobe, urethral orifices, endopelvic fascia, pub-
oprostatic ligaments, external urethral sphincter, and the
puboperinealis muscle) enables the surgeon to perform a safe
oncological procedure with favorable continence outcomes.
The hood technique allows the surgeon to tailor the
dissection in the case of a visible anterior tumor and an
enlarged prostate with a significant median lobe, which is
often a concern with the Retzius-sparing approach. Hood
technique’s refinements to RARP result in the combined
desirable outcomes of early continence and negative surgical
margins, with minimal complications.

This study has several limitations: (1) it was conducted
within a single health system by a single experienced
surgeon, and therefore the results may not be reproducible
by other surgeons; (2) it is a prospective study with no
control arm, and the results of the study need to be verified
in a randomized clinical trial; (3) we excluded cases with
anterior tumor location, which may affect continence and
oncological outcomes due to selection bias; and finally (4)
the learning curve of Retzius-sparing approaches may
reflect suboptimal outcomes in terms of margin rates and
urinary continence outcomes.

5. Conclusions

Our novel hood technique represents modifications to the
Retzius-sparing technique, which enables early return of
continence without compromising surgical margin rates.
Exclusion of anterior tumor location in the hood technique
is quite reasonable and contributes to a reduction in the
positive surgical margin rate while providing favorable
functional outcomes. The hood technique and patient
selection would be fit for current practice in the presurgical
and prebiopsy MRI era.
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Appendix A. Supplementary data

The Surgery in Motion video accompanying this article
can be found in the online version at doi:https://doi.org/10.
1016/j.eururo.2020.09.044 and via www.europeanurology.
com.
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