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Abstract

Background and Objective Retzius-sparing robotic-assisted radical prostatectomy (rsSRARP) has gained popularity due to
superior early continence outcomes compared to standard robotic prostatectomy (SRARP). We evaluate the results of a single
surgeon who transitioned from SRARP to rsRARP and compare oncologic and functional outcomes.

Methods We retrospectively reviewed all prostatectomies performed by a single surgeon between June 2018 and October
2020. Perioperative, oncologic, and functional data were collected and analyzed. Patients who underwent sSRARP were
compared with those who underwent rsRARP.

Results Both groups contained 37 consecutive patients each. Preoperative patient characteristics and biopsy results were
similar between the two groups. Perioperative outcomes were significant for longer operative room time and higher pro-
portion of T3 tumors in the rsSRARP group. Thirty-day complication and readmission rates were similar between groups.
There was no difference in early oncologic outcomes, including positive surgical margin rate, biochemical recurrence, and
need for adjuvant or salvage treatments. The time to urinary continence and immediate continence rate was superior in the
rsRARP group.

Conclusions The Retzius-sparing approach can be safely adopted by surgeons experienced in SRARP without compromising
early oncologic outcomes and with the benefit of improved early continence recovery.

Keywords Prostate - Prostate cancer - Robotic surgical procedures - Prostatectomy - Retzius-sparing prostatectomy -
Learning curve

Introduction [1], RARP has undergone numerous technical modifica-

tions. The goal of these modifications has been to optimize
The surgical treatment of prostate cancer has evolved over  cancer control, continence preservation, and sexual function
the years. Since the introduction of the Da Vinci robot (Intu-  recovery. Functional recovery is often achieved by attempt-
itive, Sunnyville Ca), robotic-assisted radical prostatectomy  ing to preserve the normal anatomy of the male pelvis. None
(RARP) has become the standard treatment for localized of these technical modifications has been as successful at
prostate cancer. Since the first description by Abbou et al.
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preserving anatomical structures as the Retzius-sparing
robotic-assisted radical prostatectomy (rsSRARP) approach.

In 2010, Galfano et al. published on the rsRARP tech-
nique and reported their initial results [2]. The approach
involves dissection of the prostate entirely from an incision
made in the pouch of Douglas; thus avoiding disruption of
the Space of Retzius, including puboprostatic ligaments, det-
rusor apron and dorsal venous complex (DVC). The thought
was that these anterior structures have an important role for
continence and sparing them would result in improved con-
tinence recovery. In their initial study, Galfano et al. reported
results of their first three successfully completed rsRARP
cases showing that all three had immediate continence fol-
lowing catheter removal [2]. The approach has now become
standardized and is becoming more widespread. More than
30 centers around the world have adopted the Retzius-spar-
ing approach with over 5000 cases performed [3].

Data from randomized control trials (RCT) and a meta-
analysis have consistently demonstrated superior early con-
tinence outcomes when compared to the standard RARP
(sRARP) technique. The importance of this is highlighted
by the Prostate Cancer Outcomes Study (PCOS), where 66%
of patients considered incontinence a problem at 6 months
postoperatively, with 15% rating it as moderate-to-severe [4].
Although most patients eventually regain their continence
by 1 year, the delay in continence recovery can be a signifi-
cant source of morbidity and patient dissatisfaction. Thus,
rsSRARP has the potential to improve the quality of life in
patients during the initial postoperative period.

The hesitation to widespread adoption of rsRARP is
based on a steep learning curve and concerns about higher
positive surgical margin (PSM) rates. In this study, we evalu-
ate the results of single surgeon experienced in SRARP who
transitioned completely to rsSRARP. We evaluate the early
learning curve of this transition while comparing oncologic
and functional outcomes.

Methods

From June 2018 through October 2020, 74 consecutive
RARPs performed by a single fellowship-trained robotic
surgeon were evaluated. This surgeon evaluated in this
study switched from the SRARP technique to the rsSRARP
technique in July 2019. The surgeon had no prior training
in the rsRARP technique and learned primarily from lec-
tures and surgical videos. The surgeon had been performing
standard robotic-assisted radical prostatectomies prior to
transitioning to the Retzius-sparing approach for nine years
following completion of training. After July 2019, all cases
were done using the rsRARP technique, regardless of clin-
icopathologic features. Following institutional review board
approval, data was collected via chart review and maintained
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in a password-protected database. Patients with incomplete
clinical information were excluded from analysis.

Surgical technique

From June 2018 to July 2019, patients underwent SRARP
using a 4-armed transperitoneal approach with the daVinci
XI system (Intuitive, Sunnyville Ca). The modified Mont-
souris technique was used in which the seminal vesicles and
vasa deferentia are dissected prior to dropping the bladder
[5]. A nerve-sparing technique was performed for both erec-
tile function preservation and improved postoperative conti-
nence when indicated based on the patient preoperative risk
of extracapsular extension and intraoperative findings. [6]
Furthermore, the degree of nerve sparing (i.e., full vs partial
nerve sparing) was similarly based on preoperative risk of
extracapsular extension and intraoperative findings. If partial
nerve sparing was performed, it was considered utilization
of a nerve-sparing technique on statistical analysis. Blad-
der neck sparing was also done when possible. A posterior
reconstruction was performed as described by Rocco et al.
[7]. Anterior urethropexy was also routinely performed.

From July 2019 to October 2020, patients underwent
rsRARP using a 4-armed transperitoneal approach with the
daVinci XI system. The technique used was similar to that
described by Galfano et al. [2]. Again, nerve sparing was
performed based on clinicopathologic characteristics and
intraoperative findings.

Variables

Data were collected and divided into preoperative, periop-
erative, and functional variables. Preoperative data included
patient age, BMI, prior abdominal surgeries, PSA, biopsy
results, NCCN risk group, prostate size, international pros-
tate symptom score (IPSS) and sexual health inventory for
men (SHIM) scores. Intraoperative variables included esti-
mated blood loss (EBL), operating room (OR) time, nerve
spare status, final pathology, pathologic stage, number of
lymph nodes removed, margin status, extracapsular exten-
sion (ECE), seminal vesical invasion (SVI), lymphovas-
cular invasion (LVI), perineural invasion (PNI), length of
stay (LOS), urethral catheter duration, complications, and
re-admissions within 30 days. Oncologic outcomes assessed
included biochemical recurrence (BCR), clinical recurrence,
and adjuvant or salvage treatments. The functional outcomes
evaluated included time to continence, IPSS and SHIM score
at 3 and 6 months postoperatively. Urinary continence was
defined as the use of one safety pad per day or less. Immedi-
ate continence was defined as continence within 1 week of
urethral catheter removal.
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Table 1 Preoperative variables Overall (n=74)  sRARP (1=37)  rsRARP (1=37)  p value

Age (mean +SD) 65.5+6.7 65.4+5 65.7+4.9 0.858
Median BMI (IQR) 28.4 (25.7-31.4)  28.4(25.6-32.5) 28.4(25.3-30.1) 0.44
Prior abdominal surgery, n (%) 17 (23) 9 (24.3%) 8 (21.6%) 0.782
Median PSA (IQR) 7.8 (5.4-11.3) 6.8 (5.2-9.5) 8.3(5.9-12.3) 0.439
Biopsy grade group, n (%)

1 13 (17.6) 7 (18.9) 6 (16.2)

2 30 (40.5) 17 (45.9) 13 (35.1)

3 13 (17.6) 5(13.5) 8 (21.6)

4 12 (16.2) 4(10.8) 8 (21.6)

5 6(8.1) 4(10.8) 2(54) 0.415
NCCN risk group, n (%)

Very low 22.7) 0(0) 2(5.4)

Low 7(9.5) 4(10.8) 3(8.1)

Favorable intermediate 23 (31.1) 16 (43.2) 7 (18.9)

Unfavorable intermediate 24 (32.4) 10 (27) 14 (37.8)

High 13 (17.6) 4(10.8) 9 (24.3)

Very high 5(6.8) 3(8.1) 2(54) 0.133
Preoperative IPSS (mean + SD) 9.3+6.9 10.4+7.9 8.1+5.6 0.908
Preoperative SHIM (mean+SD)  14.4+8.4 12.8+8.8 16.4+7.7 0.049

BMI body mass index, /QR interquartile range, PSA prostate-specific antigen, NCCN national comprehen-
sive cancer network, /PSS international prostate symptom score, SHIM sexual health inventory for men,
SRARP standard robot-assisted radical prostatectomy, rsRARP Retzius-sparing robotic-assisted radical

prostatectomy

Statistical analysis

Statistical analysis was performed using JMP statistical
software (SAS Institute, Cary, NC). Continuous data were
presented as means and standard deviation (SD) or medians
and interquartile ranges (IQR). Categorical data were pre-
sented as percentages. The Student ¢ test or Mann—Whitney
U test was used to compare continuous variables while Chi-
square test was used for categorical variables. p values were
calculated and considered statistically significant if p <0.05.

Results

A total of 37 patients underwent SRARP followed by 37
who underwent rsRARP. Preoperative patient and tumor
characteristics were similar between groups, except rsSRARP
patients had higher preoperative SHIM scores (Table 1).
There was one conversion from rsRARP to sSRARP during
the anastomosis portion of the procedure.

Perioperative findings were significant for a longer OR
time in the rsSRARP group (285 vs 252 min, p <0.001). There
were also more adverse pathologic features in the rsRARP
group. 75% were pT3 in the rsSRARP group compared to
54% in sSRARP group. Foley catheter duration was slightly
longer in the rsSRARP group. Complications and readmis-
sion rates within 30 days were low and similar between

groups. The mean duration of follow-up was 18.3 months in
the SRARP group, compared to 8.8 months in the rsSRARP
group, given the temporal difference in the use of each tech-
nique (Table 2).

Oncologic outcomes were similar between the two
groups. The PSM rate was 29% for SRARP and 35% rsRARP
(p=0.62). There was a low rate of adjuvant or salvage treat-
ments as well as BCR in both groups (Table 3).

Immediate continence was achieved in 40.5% in rsRARP
group compared to 8.1% in SRARP group (p <0.001). The
rsRARP group also had a shorter time to continence com-
pared to SRARP at 40.8 days versus 102.2 days respectively
(»p=0.003). Urinary function evaluated with IPSS scores
was similar at baseline and 3 months postop. There was a
slightly lower IPSS score at 6 months postoperatively in the
rsSRARP group (6 vs 9.3; p=0.023) (Table 4). Sexual func-
tion outcomes were not evaluated due to the low number of
patients with preoperative erectile function.

Discussion

We found that 40% of patients undergoing a Retzius-sparing
approach had immediate continence after catheter removal
compared to 8% in the standard group in our series. These
findings have been corroborated by other groups such as
Nyarangi-Dix et al., who reported 38% continence at one
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Table 2 Perioperative variables

Overall sRARP rsRARP p value
EBL (mean+ SD) 173.2+115 156 +79 190+ 140 0.1
OR time (minutes, mean + SD) 269.4+43 252 +38 285+41 <0.001
Nerve spare, n (%)

None 6(8.1) 3(8.1) 3(8.1)

Unilateral 34.1) 12.7) 2(5.4)

Bilateral 65 (87.8) 33 (89.2) 32 (86.5) 0.837
Final grade group, n (%)

1 8 (10.8) 6 (16.2) 2(54)

2 46 (62.2) 22 (59.5) 24 (64.9)

3 13 (17.6) 5(13.5) 8 (21.6)

4 0 (0) 0(0) 0@

5 79.5) 4(10.8) 3(8.1) 0.388
Tertiary pattern 5, n (%) 16 (21.6) 3(8.1) 13 (35.1) 0.002
% prostate involvement (mean + SD) 18+19 25+ 14 0.074
Pathologic stage, n (%)

T2 26 (35.1) 17 (45.9) 9(24.3)

T3 48 (64.9) 20 (54.1) 28 (75.7) 0.05
Node stage, n (%)

NO 62 (83.8) 34 (91.9) 28 (75.7)

N1 12 (16.2) 3(8.1) 9(24.3) 0.082
# LN removed (mean + SD) 13.4+8.6 13+9 14+8 0.372
PSM, n (%)

Total 24 (32.4) 11 (29.7) 13 (35.1)

Non-focal (>3 mm) 6(8.1) 2(54) 4(10.8) 0.619
ECE, n (%) 43 (58.1) 18 (48.7) 25 (67.6) 0.098
SVI, n (%) 11 (14.9) 4(10.8) 7 (18.9) 0.324
LVL, n (%) 4(5.4) 127 3(8.1) 0.294
PNI, n (%) 37 (50) 18 (48.7) 19 (51.4) 0.816
Prostate weight (grams, mean + SD) 51+17.6 57.8+18.3 442+13.9 <0.001
Length of stay (days, mean =+ SD) 12+0.4 1.2+0.5 1.1+0.3 0.279
Foley duration (days, mean + SD) 9+5 8+4.8 10+£5.2 0.042
Clavien >3, n (%) 2(2.7) 0 (0) 2(54) 0.152
ED visit w/in 30 days, n (%) 9(12.2) 3 (8.1 6(16.2) 0.282
Readmission w/in 30 days, n (%) 22.7) 0(0) 2(5.4) 0.152
Follow up duration (days, mean+ SD) 406 +235 549+235 263+120 <0.001

EBL estimated blood loss, OR operative room, LN lymph nodes, PSM positive surgical margin, ECE ext-
racapsular extension, SV/ seminal vesicle invasion, LVI lymphovascular invasion, PNI perineural invasion,
ED emergency department, sSRARP standard robot-assisted radical prostatectomy, rsRARP Retzius-sparing
robotic-assisted radical prostatectomy

week after rsSRARP [8]. The continence rate also improved
as more experience in the Retzius-sparing technique was
gained. These superior continence results are typically attrib-
uted to the preservation of structures anterior to the prostate
[2]. In a recent systemic review, Checucci et al. showed that
continence was superior in the rsRARP at all time points
up to 1 year postoperatively when compared to sSRARP [9].
These results would suggest that there may not be just a ben-
efit in faster time to continence but also improved long-term
continence. Incontinence is a major source of morbidity and
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dissatisfaction in prostatectomy patients and a more rapid
return of continence will lead to improved quality of life.
While there is strong evidence supporting superior conti-
nence outcomes following rsSRARP, there is a paucity of data
evaluating postoperative erectile function. In a RCT compar-
ing rsSRARP to sSRARP, Menon et al. noticed no difference
in the return of erectile function in men who were potent
preoperatively [10]. Bocciardi’s group reported 70% potency
rate in men < 65 years old who had bilateral nerve sparing
[11]. We were unable to properly assess postoperative erec-
tile function due to the limited number of patients who were
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Table 3 Oncologic outcomes

Overall sRARP rsRARP p value

PSM

Overall, n (%) 24 (32.4) 11(29.7) 13(35.1)

PT2, n (%) 2(7.7) 1(5.9) 1(11.1)

pT3, n (%) 22 (45.8) 10(50) 12(42.9) 0.619
Adjuvant treatment, n (%) 3 (4.1) 2(54) 12.7) 0.552
Salvage treatment, n (%) 6 (8.1) 4(10.8) 2(54) 0.39
BCR, n (%) 7(9.5) 3(8.1) 4(10.8) 0.691
Clinical recurrence, n (%) 1 (1.4) 0(0) 12.7) 0.314

PSM positive surgical margin, BCR biochemical recurrence, sRARP
standard robot-assisted radical prostatectomy, rsRARP Retzius-spar-
ing robotic-assisted radical prostatectomy

Table 4 Continence outcomes

sRARP rsSRARP  p value

Immediate continence, n (%) 3(8.1) 15(40.5) <0.001

Mean time to continence (days, 102.2+95 40.8+66 0.003
IQR)

Preoperative IPSS (mean + SD) 104+79 8.1+5.7 0.184

IPSS 3 months postop (mean+SD) 9+4.9 7.5+55 0.334

IPSS 6 months postop (mean+SD) 9.3+3.8 6+4.3 0.023

IQR interquartile range, SD standard deviation, /PSS international
prostate symptom score, SRARP standard robot-assisted radical pros-
tatectomy, rsRARP Retzius-sparing robotic-assisted radical prostatec-
tomy

potent preoperatively. This study, like many previous ones,
only evaluates early outcomes, but the true effect on erectile
function may not be adequately known until longer follow-
up data is obtained.

With regard to margin positivity, concern has been
raised that the Retzius-sparing approach increases risk of
PSM, especially anteriorly, but previous studies have dem-
onstrated mixed findings. In a recent systematic review
comparing rsSRARP to sRARP, a higher PSM rate was seen
with the rsSRARP approach, which was predominantly in
anteriorly located tumors [9]. On the contrary, another
meta-analysis showed no difference in PSM rate between
approaches [12]. These differences may be explained by
the learning curve associated with rsSRARP, as Lim et al.
showed an improvement in the PSM rate when comparing
their initial 25 patients undergoing rsSRARP to the subse-
quent 25 patients [13]. Our results did not demonstrate a
significantly increased risk of PSM with rsRARP, with
rates of 29% for SRARP and 35% with rsRARP. While this
is higher overall PSM rate than that reported in other stud-
ies comparing SRARP to rsRARP, it may be explained by
the higher rate of T3 disease in our cohort. When stratified
by pathologic stage, our PSM was 7.7% in T2 and 45.8%

in T3 tumors (Table 3). This is more congruent with exist-
ing literature, such as the 50% PSM rate reported by Harty
et al. in a cohort of primarily T3 patients [14].

Although some studies have reported higher PSM rate
with the Retzius-sparing approach, none have shown an
increased risk of biochemical recurrence (BCR). A study
by Chang et al. demonstrated no difference in BCR between
sRARP and rsRARP at one year follow-up (16.7% sRARP
vs 13.3% rsRARP) [15]. In a RCT comparing rsRARP with
SRARP, Menon et al. also showed a similar biochemical
recurrence-free survival of 0.84 and 0.93, respectively [10].
We did not find an increased risk of BCR with rsSRARP in
the short-term follow-up period either. It is known that a
PSM does not always correlate with BCR and that small
focal margins have questionable prognostic significance.
Long-term data are still needed to determine whether onco-
logic outcomes are jeopardized by the Retzius-sparing
approach.

Despite well-documented improvement in functional out-
comes, one of the main barriers to widespread adoption of
rsRARP is the perspective of a steep learning curve. Fortu-
nately, evidence in literature suggests that the learning curve
may be more favorable than generally believed. In a study
comparing outcomes of surgeons experienced in rsRARP
to those just beginning to perform rsRARP, Bocciardi et al.
found no difference in complications, PSM rate, BCR rate,
and early continence [16]. We also did not note any sig-
nificant difference in complications or re-admissions, while
still demonstrating improved functional outcomes, during
our initial experience with rsSRARP. This may suggest that
experienced robotic surgeons can achieve satisfactory onco-
logic and functional outcomes quite early in their transition
from sRARP to rsRARP. It should be noted that conversion
from rsRARP to sSRARP always remains an option for sur-
geons more familiar with the latter approach, and this may
be necessary early in the learning curve. This was required
once in our experience due to difficulty with completing the
anastomosis. Before fully switching to rsRARP, we tradi-
tionally performed a posterior approach to radical prostatec-
tomy with dissecting out the seminal vesicles and perform-
ing posterior dissection prior to dropping the bladder. We
gradually started to dissect out the prostate more laterally
and began dividing the vascular pedicles and releasing neu-
rovascular bundles prior to dropping the bladder in prepara-
tion for converting to the Retzius-sparing approach. This
hybrid approach gave us more confidence when we eventu-
ally transitioned to a complete Retzius-sparing technique and
a possible pathway to consider for surgeons transitioning to
rsRARP.

There are several notable limitations of this study. First,
this is a single-center, retrospective, non-randomized
study and thus at risk for sampling bias and unmeasured
confounding variables. We also had a small sample size

@ Springer



2040

Journal of Robotic Surgery (2023) 17:2035-2040

for comparisons as we only recently adopted the Retzius-
sparing approach. The follow-up in the rsSRARP group was
significantly shorter than the SRARP group and, therefore,
we did not evaluate any long-term oncologic or functional
outcomes. Our findings about continence relied primarily on
what patients reported, creating a potential for recall bias.
Lastly, this was a single surgeon’s experience at a tertiary
care center, which limits it generalizability. Large, prospec-
tive, multi-centered RCT with long-term follow-up may
further elucidate more reliable oncologic and functional
outcomes data in the Retzius-sparing approach.

Conclusions

The Retzius-sparing technique can be safely adopted by
robotic surgeons experienced in the standard approach with
the benefit of improved early continence outcomes. Based
on our results, there does not appear to be any compromise
in early oncologic outcomes. Longer follow-up data on func-
tional and oncologic outcomes are needed to better under-
stand the long-term effects of this approach.
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