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Background: Retzius-sparing robot-assisted radical prostatectomy (rsRARP) is a surgical procedure that can minimize the resection 
of surrounding prostate tissue by enabling access through the anterior surface of the Douglas pouch. We reported our initial experi-
ences with rsRARP compared to conventional robot-assisted radical prostatectomy (RARP). 
Methods: Retrospective data were collected from March 2019 to June 2022, including 69 patients who underwent robotic radical 
prostatectomy for localized prostate cancer. The operations were performed at a single center, and we alternated between the two 
methods. Perioperative characteristics and oncologic and functional outcomes were analyzed. 
Results: In total, 35 patients underwent RARP and 34 patients underwent rsRARP. The preoperative characteristics of the patients 
were similar. Oncologic and functional parameters were analyzed postoperatively. Except for early recovery of urinary incontinence 
(immediate, 1 month, 3 months, 6 months: p<0.001, p=0.002, p=0.004, and p=0.014, respectively), there were no significant differ-
ences between the two groups. We also analyzed trends in operation time and oncologic and functional outcomes according to the 
progression of rsRARP cases. 
Conclusions: rsRARP has the major advantage of enabling an early recovery from urinary incontinence after surgery, and it is also a 
good surgical approach that shows oncologically similar results to the conventional approach. It is also highly reproducible and can be 
recommended to surgeons new to robotic radical prostatectomy. 
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Introduction 

Since laparoscopic radical prostatectomy was first de-

scribed by Schuessler in 1992, the most popular surgical 

approach to prostate cancer today involves making an in-

cision toward the anterior wall of the bladder to access the 

anterior wall of the prostate for removal [1]. 

In 2000, Binder and Kramer [2] and Abbou et al. [3] first 

performed and reported on robot-assisted radical pros-

tatectomy (RARP). As the procedure evolved, it became 

possible to overcome its previous difficulties. Since then, 

robotic surgery has become the main surgical option for 
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localized prostate cancer due to advances in anatomi-

cal understanding and techniques, such as bladder neck 

preservation, nerve-sparing techniques, and prostate apex 

management. This also made it easier to resect the prostate 

and re-anastomose of the urethra, which is difficult to ac-

cess with a laparoscopic approach. As technology advances, 

interest in surgical outcomes has increased, three import-

ant factors in the surgical outcome of prostate cancer were 

proposed around 2005: cancer control, continence, and 

potency [4]. After 24 months, the proportion of participants 

that satisfied all three was reported to range from 50% to 

60%. It is not easy to achieve both satisfactory oncological 

and functional results; nevertheless, steady attempts have 

been made to achieve both in patients with prostate cancer. 

In 2010, Galfano et al. [5] announced a new approach to 

robotic prostatectomy. The Retzius-sparing RARP (rsRARP) 

accesses the prostate through the Douglas pouch. The sur-

geon begins dissecting from the prostate base around the 

seminal vesicle without resecting any of the anterior com-

partment of the bladder or the prostate. This preserves the 

neurovascular bundle, endopelvic fascia, Aphrodite's veil, 

Santorini plexus, and pubourethral ligaments, which the 

authors argue provides a better functional outcome. 

In 2014, Lim et al. [6] published a study comparing the 

initial experience of rsRARP with conventional RARP and 

reported that the oncological results were not significantly 

different from those of conventional techniques, showing 

only advantages in reducing console time and early re-

covery of continence. Therefore, we reported on the initial 

experience and outcomes of rsRARP compared with con-

ventional method. 

Methods 

Ethical statements: The study was approved by the Institu-
tional Review Board (IRB) of Kosin Medical Center (IRB No: 
KUGH 2023-06-015). Informed consent was waived.

1. Participants and trial design 
From March 2019 to June 2022, the medical records of 69 

patients who were diagnosed with localized prostate cancer 

who underwent RARP were reviewed retrospectively. Pros-

tate cancer was confirmed preoperatively by prostate biop-

sy. Patients with metastases in subsequent examinations 

and previous transurethral prostate surgery were excluded 

from the study. The rsRARP was performed by a surgeon 

with fewer than 10 robotic prostatectomy cases in a single 

center. Prior to surgery, the patient underwent a complete 

blood count, magnetic resonance imaging of the prostate, 

bone scan, etc. The length of hospital stay followed our pro-

tocol, and the Foley catheter was generally removed 1 week 

after surgery. Age, initial prostate-specific antigen (PSA), 

D’Amico risk group, biopsy Gleason score, console time, 

estimated blood loss, pathologic stage, pathologic Gleason 

score, postoperative complications (Clavien-Dindo classifi-

cation), postoperative continence, potency, positive surgi-

cal margin (PSM), and biochemical recurrence (BCR) were 

evaluated. 

2. Definition 
Since total operative time includes time taken for other 

tasks, such as anesthesia and patient preparation, console 

time was easier to compare and also more accurate. Com-

plications were classified according to the Clavien-Dindo 

system. Recovery of urinary continence was determined 

when the patient no longer required incontinence pads. 

Follow-up was immediate and then 1 month, 3 months, 

6 months, and 12 months after catheter removal. Potency 

was defined as being able to erect sufficiently for insertion. 

BCR was evaluated 1 year after surgery and was diagnosed 

when the PSA was elevated above 0.4 ng/mL. 

3. Surgical technique 
The surgeons had experience with several conventional 

methods, including open radical prostatectomy and laparo-

scopic-assisted radical prostatectomy. RARP was performed 

when the robot was introduced to our hospital in May 2017, 

and rsRARP was first performed in March 2019. There was 

no difference in the surgical method between the previous-

ly performed laparoscopic-assisted radical prostatectomy 

and conventional RARP, and it was performed based on 

the method of Menon et al. [7]. However, ligation of the vas 

deferens through the anterior portion of the Douglas pouch 

and dissection of the seminal vesicle were performed first 

before the anterior bladder dissection. Meanwhile, rsRARP 

was performed for the first time by another surgeon who 

had only a few RARP cases. The Retzius-sparing technique 

was performed with reference to the Galfano approach and 

Rha’s live surgery in 2018 [5,6]. The rsRARP method includ-

ed the following modifications. 
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The patient was placed in a standard 30º Trendelenburg 

position under general anesthesia. A four-arm Da Vinci 

robot Xi (Intuitive Surgical) was used. The patient cart was 

accessed from the bottom of the table or the left side of the 

patient. There was no difference in difficulty of the oper-

ation according to location of the patient cart. Five total 

trocars were used; the one for the laparoscope was placed 

horizontally within the umbilicus. The four robot trocars 

were 7 mm in diameter; one right and two left trocars were 

positioned at 7-cm intervals from the left and right rela-

tive to the camera port in the umbilicus. The assist port 

was positioned to the right side of the robot port as a 12-

mm diameter port and was used for suction and traction, 

insertion and removal of suture material, and insertion of 

a specimen bag. The Prograsp, Maryland bipolar forceps, 

and monopolar curved scissors were inserted from the left 

into the robot port. 

The sigmoid colon was moved toward the head, and the 

bladder was pushed upward to expose the Douglas space 

more clearly. The parietal peritoneum above the seminal 

vesicles was incised horizontally. Both seminal vesicles 

and the vas deferens were separated and then isolated and 

ligated. The Denonvilliers’ fascia and the posterior fascia 

of the prostate were then dissected posterolaterally and the 

dissection continued to the apex of the prostate. To ensure 

nerve preservation during this process, it is important to 

avoid excessive instrument pressure to preserve the neuro-

vascular bundle; dissection was also performed using a clip 

or Hem-o-lok. 

During the lateral dissection, the intrafascial plane was 

exfoliated along the contour of the prostate. In the extrafas-

cial plane, the levator ani muscle was used as a landmark. 

After that, the bladder neck and the prostate base were suf-

ficiently separated, and the bladder neck was incised at the 

6 o’clock position. 

After dissection of the bladder neck, the anterior surface 

of the prostate was separated from the bladder. Minimal 

dissection of the bladder was achieved, and the Santorini 

plexus was preserved. Dissection continued through the 

anterior prostate to the prostate apex. An incision was made 

between the prostate apex and the distal urethra. Finally, 

the dissected specimen was placed in a specimen bag. Pel-

vic lymphadenectomy was considered and performed in 

patients with a high risk of BCR. 

The vesicourethral anastomosis was started in the op-

posite direction to the traditional approach. From the 12 

o’clock position of the bladder neck and urethra, two V-Loc 

sutures were placed as continuous sutures, one clockwise 

and the other counterclockwise. A new 18-Fr two-way Foley 

catheter was then inserted and filled with 150 cc of normal 

saline to check for leaks. After applying hemostatic mate-

rial and positioning the drain, the peritoneal incision was 

closed using V-Loc suture material. 

4. Statistical analysis 
All statistics were obtained using SPSS version 29 (IBM 

Corp.). Independent sample t-test, chi-square test were 

used for continuous and categorical variables, respectively. 

A p-value of 0.05 or less was considered statistically signifi-

cant. 

Results 

Table 1 shows the demographic and preoperative charac-

teristics of 69 patients who underwent RARP and rsRARP, 

respectively since March 2019. The mean age of the patients 

was 66.5±6.4 and 67.3±7.5 years in RARP and rs RARP, and 

the mean initial PSA level was 10.7±8.0 and 8.9±5.8 ng/mL 

in RARP and rs RARP, respectively. There was no difference 

in the D'Amico risk group and Gleason score at biopsy be-

tween the two groups. 

Postoperative and pathologic features are shown in Table 

2. Console time was 184.8±47.6 minutes and 178.9±48.3 

minutes in RARP and rs RARP, respectively (p=0.752). The 

EBL was 397±267 and 364±305 (p=0.820), and two and sev-

Table 1. Demographic and preoperative features

Variable RARP 
(n=35)

rsRARP 
(n=34) p-value

Age (yr), mean±SD 66.5±6.4 67.3±7.5 0.370
Initial PSA (ng/mL), mean±SD 10.7±8.0 8.9±5.8 0.105
D’Amico risk group, No. (%) 0.700
  Low 11 (31.4) 9 (26.5)
  Intermediate 11 (31.4) 14 (41.1)
  High 13 (37.2) 11 (32.4)
Gleason score biopsy, No. (%) 0.834
  6 12 (34.3) 10 (29.4)
  7 13 (37.2) 15 (44.1)
  8-10 10 (28.5) 9 (26.5)

RARP, robot-assisted radical prostatectomy; rsRARP, Retzius-sparing PARP; PSA, 
prostate-specific antigen.
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en patients were T3 or higher (p=0.067). There was no sig-

nificant difference in Gleason score after surgery (p=0.408), 

and there were no patients with Clavien-Dindo grade 3 

or higher (p=0.414). after surgery, urinary incontinence 

recovery at immediate, 1 month, 3 months, and 6 months 

(p<0.001, p=0.002, p=0.004, p=0.014) showed a significant 

difference between the two groups, but there were no dif-

ferences at 12 months and PSM, potency, and postoperative 

BCR (p=0.083, p=0.348, p=0.581, p=0.299). Fig. 1 shows the 

change in the operating time from 279 to 87 minutes from 

the first case to the last case. 

Discussion 

Prostatectomy has made remarkable progress over the past 

few decades due to innovations in anatomy, techniques, 

and devices. Walsh and Donker [8] presented the relation-

ship between neurovascular bundles and potency, while 

Costello et al. [9] investigated neurovascular bundles and 

cavernosal nerves; studies have also been performed on the 

recovery of many nerves around the prostate, overall erec-

tile function, and incontinence. The detrusor apron and 

Aphrodite veil have also been identified [10,11]. Segmenta-

tion of approaches, such as those in the intra-, inter-, and 

extrafascial planes, have also aided in functional preserva-

tion and recovery [12,13]. In addition, the advent of preci-

sion instrumentation, such as laparoscopes and robotics, 

offers oncologic and functional outcomes comparable to 

those of the past with increased surgical convenience. 

In 2010, Galfano et al. [5,14] presented a pure intrafascial 

approach called Retzius-sparing laparoscopic prostatec-

tomy and reported on 200 surgical experiences. Lim et al. 

[6] demonstrated a statistically significant early recovery of 

continence through comparative studies using an anterior 

approach, and Dalela et al. [15] achieved the same with 

randomized controlled trial. The recovery of urinary con-

tinence after a follow-up of 12 months was also statistically 

significant in the meta-analysis by Checcucci et al. [16], 

whereas the PSM showed a low trend in the conventional 

technique. In addition, Nyarangi et al. [17] reported a sur-

gical method that could be performed even in high-risk pa-

tients. Umari et al. [18], in a prospective comparative study 

Table 2. Postoperative and pathological features
Variable RARP (n=35) rsRARP (n=34) p-value
Console time (min), mean±SD 184.8±47.6 178.9±48.3 0.752
Estimated blood loss (mL), mean±SD 397±267 364±305 0.820
Postoperative pT stage, No. (%) 0.067
  T2 33 (94.1) 27 (79.4)
  T3 2 (5.9) 7 (20.6)
Gleason score at surgery, No. (%) 0.408
  6 7 (20.0) 4 (11.8)
  7 21 (60.0) 19 (55.8)
  8-10 7 (20.0) 11 (32.4)
Clavien-Dindo complications, No. (%) 0.414
  1-2 4 (11.4) 2 (5.9)
  3-5 0 0
Postoperative continence (completely dry), No. (%)
  Immediate after catheter removal 2 (5.9) 25 (74.5) <0.001
  After 1 mo 12 (34.3) 25 (74.5) 0.002
  After 3 mo 15 (42.9) 26 (76.5) 0.004
  After 6 mo 22 (62.9) 30 (88.2) 0.014
  After 12 mo 25 (71.4) 30 (88.2) 0.083
Positive surgical margin, overall, No. (%) 6 (17.1) 9 (26.5) 0.348
Potency at 12 mo (<65 yr), No. (%) 7 (53.8) 9 (64.3) 0.581
Biochemical recurrence at 1 yr, No. (%) 4 (11.4) 7 (20.6) 0.299

RARP, robot-assisted radical prostatectomy; rsRARP, Retzius-sparing RARP.
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of nearly 500 patients, showed that other indicators were 

similar and that quality of life was higher with faster recov-

ery from urinary incontinence. 

Interesting studies on learning curves have also been re-

ported, Olivero et al. [19] divided clinicians into two groups: 

experienced surgeons and “learning curve” surgeons with 

no prior experience in robotic radical prostatectomy but 

more than 50 experiences in first-assist or robotic lymph 

node dissection. They found rsRARP to be a safe and fea-

sible technique even for those who are new to robotic sur-

gery.  

The difference with this initial study is that a surgeon who 

had little experience with direct or indirect robotic prosta-

tectomy, performed rsRARP surgery and compared it to the 

conventional method. The lack of experience with rsRARP 

is similar to that of many other hospitals. In addition, be-

cause rsRARP is a similar to the conventional method, it 

can be learned more quickly if the surgeon is familiar with 

RARP.  

The results of this study were also compared with the ear-

lier study by Galfano and the study by Olivero [14,19]. These 

studies are considered to be the beginning of rsRARP, so 

they can be used as a comparison. The operation time and 

oncologic and functional outcomes of early cases showed 

similar results to Galfano's study. In Olivero's learning 

curve study [19], the rsRARP operators had the advantage of 

sharing the experience of more than 50 surgical assistants 

and experienced operators such as Galfano. Galfano was 

one of the pioneers of the rsRARP procedure and is there-

fore an expert in this technique. The average operative time 

for learning curve surgeons was 179 minutes for the first 

248 patients [19]. The operative time shown in this study 

was similar and gradually decreased as the patients were 

operated. The decrease in operative time as the number of 

cases increases in Fig. 1 is similar to the graph of the first 

200 cases by Galfano, showing that this surgical method has 

good reproducibility [14]. 

Complications of Clavien-Dindo grade 3 or higher have 

not been reported, and it is believed that more surgical ex-

perience should be accumulated based on the incidence of 

complications reported by other authors. However, the ab-

sence of specific complications in these first 34 patients was 

a positive result in terms of the safety of the surgery. One 

patient who delayed conservative treatment experienced 

paralytic ileus and delayed catheter removal due to urine 

leakage on cystogram 1 week after surgery. 

Early recovery of urinary continence, which has been 

demonstrated in several studies, was also evident in this 

study because rsRARP preserved multiple structures an-

terior to the prostate. Complete dryness was observed in 

74.5% of patients immediately after catheter removal on 

postoperative day 7 and in 88% at 12 months. This finding 

Fig. 1. Learning curve of Retzius-sparing robot-assisted radical prostatectomy.
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was similar to that of Lim et al. [6]. There are studies show-

ing that there is no significant difference between the two 

surgical methods in the recovery of urinary continence at 

12 months, and in this study the difference between the two 

groups decreased over time. However, the life satisfaction 

that urinary continence gives is not small [20]. 

In the case of rsRARP, PSM appeared relatively frequently 

in the early cases, but did not appear in the later 12 cases. 

In addition, it did not appear in the anterior portion. The 

slightly higher PSM in rsRARP in this study may be due to 

insufficient surgical skill in the early stage. 

Since rsRARP separates the anterior part of the prostate 

in a similar way to the conventional basal and posterior 

parts, it can increase the possibility of PSM if there is cancer 

in the anterior part. Otherwise, surgical outcomes would 

be similar, as has been reported in recent studies showing 

similar results in PSM for each surgery [16]. Retzius-sparing 

surgery does not need to be performed if there is cancer in 

the anterior portion on preoperative examination. In ad-

dition, there is lymphatic tissue in the prostate anterior fat 

pad, and metastases are rarely found [21]. Therefore, pros-

tatic fat pads should be carefully evaluated for lymph node 

metastasis prior to surgery and, if present, conventional 

surgical methods should be considered. 

There are several limitations to this initial experience 

with rsRARP. First, RARP was performed by an experienced 

surgeon and rsRARP was performed by a surgeon who was 

performing robotic prostatectomy for the first time, so there 

may be a difference in skill between the two procedures that 

could lead to errors in interpreting which method is better. 

A large randomized controlled trial performed in multiple 

hospitals and by multiple surgeons is needed before this 

approach becomes more established. Second, functional 

outcomes such as continence and potency were also sub-

jectively assessed in this study, which may have influenced 

our results. A measurable functional comparison between 

rsRARP and RARP would be more objective and interesting.  

In conclusion, rsRARP is a highly reproducible procedure 

that even surgeons new to robotic prostate surgery can try. 

It is also a good surgical approach that shows oncologic re-

sults similar to the conventional approach with the advan-

tage of early recovery of urinary incontinence. 
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