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What’s known on the subject? and What does the study add?

Initial description of the surgical technique involves the dissection of the Retzius space after dropping the bladder from the anterior 
abdominal wall which is now considered as the “conventional” method of robot-assisted radical prostatectomy (cRARP). Retzius-sparing RARP 
(RsRARP; Bocciardi approach) was initially introduced by Galfano et al. in 2010 and it is one of the most innovative surgical approaches which 
allows preservation of deep dorsal venous complex and anatomical structures responsible for urinary continence such as urinary sphincter, 
endopelvic fascia, and puboprostatic ligaments. RsRARP appears to have superior early continence recovery and similar oncologic outcomes 
when compared to cRARP. Studies of direct comparison of cRARP with RsRARP in the hands of the same surgeon(s) are still limited. In this 
study we presented our single-center, single-surgeon, long-term experience by comparing cRARP and RsRARP in terms of perioperative 
clinical, pathological, and oncological outcomes. One of the main emerging findings of this study was a shorter surgical time with RsRARP. 
RsRARP becomes prominent with a shorter surgery duration and similar complication rates when compared to cRARP in patients with higher 
ASA class scores even if they had higher cT stages and D’Amico clinical risk group in the preoperative evaluation indicating a safe surgical 
approach.
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Abstract
Objective: This study aimed to assess and compare the conventional and Retzius-sparing robot-assisted radical prostatectomy (cRARP and RsRARP) 
in term of perioperative clinical, pathological, and oncological outcomes.

Materials and Methods: This study included 238 consecutive male patients who underwent RARP between May 2008 and November 2020. 
RARP operations were performed by a single-surgeon. Patients were divided into groups according to the surgical approach and were statistically 
compared in terms of perioperative clinical, final pathological, and oncological outcomes.

Results: The mean age of patients was 64±7 years. cRARP was performed in 134 (56.3%) patients, whereas RsRARP in 104 (43.7%). The frequency of 
patients with the American Society of Anesthesiologists Class-2 score was higher in the RsRARP group (p<0.001). The median surgery duration was 
300 (270-360) min. The median surgery duration was shorter in RsRARP group (290 vs. 330 minute) (p<0.001). No difference was found between 
the groups in terms of estimated blood loss and postoperative complication rates (p=0.112 and p=0.182, respectively). No difference was found 
between the groups when they were compared for surgical margin positivity (p=0.453). Although not statistically significant, the frequency of 
surgical margin positivity with pT3a/pT3b disease was higher in patients who underwent cRARP (p=0.412 and p=0.261, respectively). At a median 
follow-up of 13 (6-36) months, no difference was found between the groups in terms of biochemical recurrence at months -3,-6,-9,-12,-18,-24, 
and -30, respectively (p>0.05, for each).

Conclusion: RsRARP allows a safe operation with a shorter surgical time and similar surgical margin positivity, oncological outcomes, and 
complication rates compared to cRARP.
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Introduction

Radical prostatectomy (RP) is the recommended definitive 
surgical treatment modality for patients who had organ-
confined prostate cancer (PCa) and are eligible for radical 
surgery with a life expectancy of at least 10 years (1). In 
2000, robot-assisted RP (RARP) was reported for the first 
time as a consequence of technological advances in the 
field of medicine (2,3). Subsequent experience identified 
RARP as a minimally invasive surgical technique with 
proven advantages, such as reduced perioperative bleeding 
and blood transfusion, reduced postoperative pain, and 
reduced length of hospital stay compared to open RP (4,5). 
The initial description of the surgical technique involves the 
dissection of the Retzius space after dropping the bladder 
from the anterior abdominal wall, which is now considered 
as the “conventional” method of RARP (cRARP) (3,6). Several 
modifications in the surgical technique, such as restoration 
of the posterior aspect of rhabdosphincter, periurethral 
suspension stitch, total anatomic reconstruction, etc., were 
described to provide better functional outcomes (7-9). 
Retzius-sparing RARP (RsRARP; Bocciardi approach) was 
initially introduced by Galfano et al. (10) in 2010 and is one 
of the most innovative surgical approaches, which preserves 
the deep dorsal venous complex and anatomical structures 
responsible for urinary continence, such as urinary sphincter, 
endopelvic fascia, and puboprostatic ligaments.

Subsequent studies revealed that RsRARP has superior early 
continence recovery and similar oncologic outcomes compared 
to cRARP (11-14). However, studies that directly compare 
cRARP with RsRARP in the hands of the same surgeon(s) are still 
limited. Therefore, this study aimed to present our single-center, 
single-surgeon, and long-term experience by comparing cRARP 
and RsRARP in terms of perioperative clinical, pathological, and 
oncological outcomes to contribute to the cumulative body of 
knowledge on this topic.

Materials and Methods

Study Population and Surgical Approach

We retrospectively reviewed the medical records of male patients 
who underwent PCa surgery in Acıbadem Mehmet Ali Aydınlar 
University, Altunizade and Kadiköy Hospitals, Clinics of Urology 
between May 2008 and November 2020. The study included 
patients who were diagnosed with PCa and treated with RARP 
and with sufficient clinical information in their medical records. 
The Local Institutional Ethics Committee (IRB No: 2020-26/09) 
approved this study and all steps were planned and conducted 
following the Declaration of Helsinki and its later amendments. 
Written informed consent on admittance to the hospital was 

obtained from all individuals, which permitted the use of 
respective medical information in clinical studies.

Demographic and preoperative clinical characteristics of 
patients, perioperative surgical parameters, such as duration 
of surgery, estimated blood loss, postoperative complications 
according to the Clavien-Dindo (C-D) surgical complication 
classification (15), length of hospital stay, and catheterization 
duration, as well as pathological findings of both prostate biopsy 
and prostatectomy specimens, were recorded in detail for each 
patient. Clinically significant PCa was defined as the presence 
of the Gleason score of >6 or Gleason score of 6 diseases 
and tumor volume >0.5 cm3 for prostatectomy specimens as 
previously reported by Epstein et al. (16). Prostate-specific 
antigen (PSA) levels were recorded for patients who continued 
their outpatient clinic follow-ups. Biochemical recurrence (BCR) 
was defined as PSA levels of 0.2 ng/mL or higher, which was 
confirmed by a repeat measurement at 2 weeks.

Patients who underwent open RP (n=3), whose Gleason score 
could not be evaluated in prostatectomy specimen due to 
neoadjuvant docetaxel chemotherapy (n=2), and those with 
missing clinical data (n=20) were excluded from the study. 
Patients were divided into two groups according to the surgical 
approach (cRARP and RsRARP groups).

A single-surgeon (L.T.) with experience in robotic surgery 
performed all RARP operations using DaVinci® Si or Xi Surgical 
Systems (Intuitive Surgical, Sunnyvale, CA, USA). cRARP 
operations were performed as previously described by Rocco et 
al. (7), while RsRARP operations were performed as described by 
Galfano et al. (10), with minor modifications in both operations. 
During RsRARP, the selection of fascial planes for dissection and 
transition from one plane to another was performed based on 
preoperative imaging and anatomical findings during surgery 
to achieve negative surgical margins. The surgical duration was 
described as the time interval between the first trocar insertion 
and suture closure of the last port site. All prostatectomy 
specimens were evaluated by two dedicated uro-pathologists 
(H.D. & Y.S.) following the latest International Society of 
Urologic Pathology (ISUP) criteria (17).

Statistical Analysis

Statistical analysis was performed using the Statistical Package 
for the Social Sciences version 22.0 software (IBM Corp., 
Armonk, NY, USA). The Kolmogorov-Smirnov and Shapiro-Wilk 
tests were used to check the normality of data for quantitative 
variables. Continuous variables were expressed in mean ± 
standard deviation and median and interquartile range, whereas 
categorical variables were expressed in number and frequency. 
The Pearson chi-square, Fisher Exact, Student t-test, and Mann-
Whitney U tests were used wherever possible. A two-sided 
p-value of <0.05 was considered statistically significant.
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Results

This study included 238 male patients. The mean age of patients 
was 64±7 years and the mean prostate volume was 52.34±22.55 
mL. The median preoperative PSA level was 6.40 (4.60-10.00) 
ng/mL (Table 1). cRARP was performed in 134 (56.3%) patients, 
whereas RsRARP in 104 (43.7%). The frequency of patients with 
the American Society of Anesthesiologists (ASA) class-1 was 
higher in the cRARP group while the frequency of patients with 
ASA class-2 was higher in the RsRARP group (p<0.001) (Table 
1). No difference was found between cRARP and RsRARP in 
terms of PSA levels and prostate volume (p=0.735 and p=0.283, 
respectively). The frequency of patients with cT1c disease, 

patients who had ISUP-grade group (GG)-1 in prostate biopsy 
specimens, and patients with the clinical low-risk group were 
higher in the cRARP group compared to the RsRARP group 
(p=0.024, p=0.003, and p=0.001, respectively) (Table 1).

The median surgery duration was 300 (270-360) min. The median 
estimated blood loss during the surgery was 50 (50-100) mL. The 
median length of hospital stay and catheterization duration was 
2 (2-3) and 7 (7-9) days, respectively. The median follow-up was 
13 (6-36) months (Table 2).

pT2, pT3a, pT3b, and pT4 disease were observed in 148 (62.2%), 
59 (24.8%), 30 (12.6%), and 1 (0.4%) patients, respectively. 

Table 1. Preoperative clinical characteristics of patients and pathological findings of prostate biopsy specimens and comparison 
of patients according to surgical approach in terms of preoperative clinical characteristics and pathological findings of prostate 
biopsy specimens

Surgical approach

All patients
(n=238, 100%)

Conventional
(n=134, 56.3%)

Retzius-sparing
(n=104, 43.7%)

n, % n, % n, % p-valueΨ

Age at surgery (year) (mean ± SD) 64±7 64±7 64±7 a0.470

Body mass index (kg/m2) (mean ± SD) 26.68±3.44 26.91±3.64 26.53±3.33 a0.508

ASA-class

ASA class-1 84 (37.0%) 61 (49.6%) 23 (22.1%)
b<0.001*ASA class-2 139 (61.2%) 59 (48.0%) 80 (76.9%)

ASA class-3 4 (1.8%) 3 (2.4%) 1 (1.0%)

Diabetes mellitus (yes) 36 (15.1%) 18 (13.4%) 18 (17.3%) c0.408

Hypertension (yes) 91 (38.2%) 38 (28.4%) 53 (51.0%) c<0.001*

Coronary artery disease (yes) 33 (13.9%) 19 (14.2%) 14 (13.5%) c0.874

Chronic obstructive pulmonary disease (yes) 9 (3.8%) 5 (3.7%) 4 (3.8%) b1.000

Digital rectal examination
Benign 199 (83.6%) 118 (88.1%) 81 (77.9%)

c0.035
Suspicious 39 (16.4%) 16 (11.9%) 23 (22.1%)

Preoperative PSA level (ng/mL) [median (IQR)] 6.40 (4.60-10.00) 6.40 (4.70-9.60) 6.34 (4.60-11.00) d0.735

Prostate volume (cc) (mean ± SD) 52.34±22.55 53.75±21.24 50.56±24.08 a0.283

Clinical (c) T-stage

cT1a 2 (0.8%) 0 2 (2.1%)

b0.024*

cT1b 3 (1.3%) 2 (1.5%) 1 (1.0%)

cT1c 194 (81.5%) 116 (86.6%) 78 (75.0%)

cT2a 10 (4.2%) 3 (2.2%) 7 (6.7%)

cT2b 25 (10.5%) 13 (9.7%) 12 (11.5%)

cT2c 4 (1.7%) 0 4 (3.8%)

Prostate biopsy ISUP-grade 
group

ISUP-1 75 (31.5%) 56 (41.8%) 19 (18.3%)

c0.003*

ISUP-2 88 (37.0%) 44 (32.8%) 44 (42.3%)

ISUP-3 44 (18.5%) 20 (14.9%) 24 (23.2%)

ISUP-4 16 (6.7%) 6 (4.5%) 10 (9.6%)

ISUP-5 15 (6.3%) 8 (6.0%) 7 (6.7%)

D’Amico clinical risk group

Low-risk 56 (23.5%) 43 (32.1%) 13 (12.5%)
c0.001*Intermediate-risk 142 (59.7%) 73 (54.5%) 69 (66.3%)

High-risk 40 (16.8%) 18 (13.4%) 22 (21.2%)
Ψ: P-values describe the comparison of Conventional and Retzius-Sparing RARP groups, a: Student t-test, b: Fisher’s Exact test, c: Pearson chi-square test, d: Mann-Whitney U test, *: 
p<0.05, IQR: Interquartile Range, SD: Standard deviation, ASA: American Society of Anesthesiologists, PSA: Prostate-specific antigen, ISUP: International Society of Urologic Pathology
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Extended pelvic lymph node dissection was performed in 139 
(58.4%) patients according to the European Association of 
Urology guideline recommendations (1). The mean total number 
of lymph nodes that are dissected in extended pelvic lymph 
node dissection and the median number of lymph nodes with 
metastatic deposits were 15±8 and 0 (0-0), respectively. Lymph 
node metastasis was observed in 13 (5.5%) patients and clinically 
significant PCa was observed in 220 (92.4%) patients. Positive 

surgical margin (PSM) was observed in 44 (18.5%) patients (Table 
2). The rate of PSM increased by the pT stage (10.1% for pT2 and 
32.6% for pT3 disease). Although not statistically significant, 
PSM frequency was higher in patients with pT3a and pT3b 
disease who underwent cRARP compared to RsRARP (p=0.412 
and p=0.261, respectively) (Table 3). The median number of PSM 
areas was 1 (1-2) in the cRARP group and 2 (1-2) in the RsRARP 
group (p=0.534). PSM in prostate apex was observed in 15/134 

Table 2. Perioperative surgical features and pathological findings of the prostatectomy specimens and the comparison of patients 
according to surgical approach in terms of perioperative clinical characteristics and pathological findings of the prostatectomy 
specimens

Surgical Approach

All patients
(n=238, 100%)

Conventional
(n=134, 56.3%)

Retzius-sparing
(n=104, 43.7%)

n, % n, % n, % p-valueΨ

Surgery duration (min) [median (IQR)] 300 (270-360) 330 (270-390) 290 (240-345) a<0.001*

Estimated blood loss during surgery (mL) [median (IQR)] 50 (50-100) 50 (50-125) 100 (50-100) a0.112

Length of hospital stay (day) [median (IQR)] 2 (2-3) 2 (2-3) 2 (2-3) a0.774

Catheterization duration (day) [median (IQR)] 7 (7-9) 7 (7-8) 8 (7-10) a<0.001*

Prostatectomy 
ISUP-grade 
group

ISUP-1 25 (10.5%) 20 (14.9%) 5 (4.8%)

b0.003*

ISUP-2 112 (47.1%) 67 (50.0%) 45 (43.3%)

ISUP-3 70 (29.4%) 33 (24.6%) 37 (35.6%)

ISUP-4 6 (2.5%) 0 6 (5.8%)

ISUP-5 25 (10.5%) 14 (10.4%) 11 (10.6%)

Pathological (pT) 
stage

pT2 148 (62.2%) 88 (65.7%) 60 (57.7%)

c0.425
pT3a 59 (24.8%) 30 (22.4%) 29 (27.9%)

pT3b 30 (12.6%) 16 (11.9%) 14 (13.5%)

pT4 1 (0.4%) 0 1 (1.0%)

Extended pelvic lymph node dissection (ePLND) (yes) 139 (58.4%) 69 (51.5%) 70 (67.3%) b0.014*

Total number of lymph node excised in ePLND (mean ± SD) 15±8 15±7 15±8 d0.840

Number of metastatic lymph node [median (IQR)] 0 (0-0) 0 (0-0) 0 (0-0) a0.815

Lymph node metastasis (yes) 13 (5.5%) 6 (4.5%) 7 (6.7%) b0.792

Clinically significant prostate cancer (yes) 220 (92.4%) 120 (89.6%) 100 (96.2%) b0.056

Surgical margin (positive) 44 (18.5%) 27 (20.1%) 17 (16.3%) b0.453

Tumor volume (mL) [median (IQR)] 3.20 (1.50-6.50) 3.00 (1.24-6.00) 3.25 (1.90-7.00) a0.213

Tumor volume ratio (%) [median (IQR)] 7.00 (2.70-14.00) 6.40 (2.00-13.90) 7.55 (3.10-14.55) a0.070

Postoperative complication (yes) 13 (5.5%) 5 (3.7%) 8 (7.7%) b0.182

Postoperative 
complication 
time

Early 12 (92.3%) 4 (80.0%) 8 (100.0%)
c0.385

Late 1 (7.7%) 1 (20.0%) 0

Clavien-Dindo 
(C-D) grade

C-D-1 3 (1.3%) 2 (1.5%) 1 (1.0%)

c0.244
C-D-2 1 (0.4%) 1 (0.7%) 0

C-D-3A 4 (1.7%) 1 (0.7%) 3 (2.9%)

C-D-3B 5 (2.1%) 1 (0.7%) 4 (3.8%)

Clavien-Dindo 
subgroups

C-D-2 and lower 4 (1.7%) 3 (2.2%) 1 (1.0%)
c0.077

C-D-3 and upper 9 (3.8%) 2 (1.5%) 7 (6.7%)

Follow-up (month) [median (IQR)] 13 (6-36) 30 (12-60) 8 (3-13) a<0.001*
Ψ: P-values describe the comparison of Conventional and Retzius-Sparing RARP groups, a: Mann-Whitney U test, b: Pearson chi-square test, c: Fisher’s Exact test, d: Student t-test, 
*p<0.05, ISUP: International Society of Urologic Pathology, SD: Standard deviation
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(11.2%) patients in the cRARP group and 9/104 (8.7%) patients 
in the RsRARP group (p=0.865).

No intraoperative complication was observed in any patients 
while postoperative complications were observed in 13 (5.5%) 
patients. According to C-D surgical complication classification, 
C-D grade-I, C-D grade-II, C-D grade-IIIa, and C-D grade-
IIIb complication rates were 3 (1.3%), 1 (0.4%), 4 (1.7%), 
and 5 (2.1%), respectively (Table 2). Details of postoperative 
complications are summarized in Supplementary Table 1.

The comparison in terms of the perioperative clinical features 
revealed a significantly shorter duration of surgery in the 
RsRARP group (p<0.001). Contrarily, no difference was found 
between the groups in terms of estimated blood loss (p=0.112). 
Additionally, no difference was found between the groups 
when they were compared for hospital stay duration, while the 
catheterization duration was longer (median 7 days vs. 8 days) 
in the RsRARP group (p=0.774 and p<0.001, respectively) (Table 
2).

The frequency of ISUP-GG-1 disease was higher in the cRARP 
group while the frequency of ISUP-GG-4 disease was higher 
in the RsRARP group in prostatectomy specimens (p=0.003) 
(Table 2). However, no difference was found between the 
cRARP and RsRARP groups when they were compared for other 
pathological outcomes, such as pT stage, clinically significant 
PCa, lymph node metastasis, number of metastatic lymph nodes, 
PSM, tumor volume, and tumor volume ratios (p>0.05, for each) 
(Table 2).

No difference was found between the groups in terms of 
postoperative complications, C-D subgrades of surgical 
complications, and major complication (≥C-D grade-3) rates 
(p=0.182, p=0.244, and p=0.077, respectively) (Table 2). The rate 
of ≥C-D grade-3 complications increased by D’Amico risk groups 
(3.6%, 4.2%, and 5.0% for low-, intermediate-, and high-risk 
patients, respectively), without difference between the clinical 
risk groups in terms of postoperative complications (p=0.824).

There was no difference between the groups in terms of BCR at 
months -3, -6, -9, -12, -18, -24, and -30, respectively (p=1.000, 
p=1.000, p=0.273, p=0.190, p=1.000, p=0.240, and p=1.000, 

respectively). BCR rates of patients whose PSA levels were 
available in the medical records at the stated date according to 
surgical approach are summarized in Table 4.

Discussion

This study presented our single-center, single-surgeon, and 
long-term experience for cRARP and RsRARP and compared 
these surgical techniques in terms of perioperative clinical, 
pathological, and oncological outcomes. One of the main 
emerging findings of our study was a shorter surgical time with 
RsRARP. Patients in the RsRARP group had higher anesthesia risk 
scores according to the ASA Classification. Therefore, RsRARP 
becomes prominent with shorter surgery duration and similar 
complication rates compared to cRARP in patients with higher 
ASA Class scores even with higher cT stages and D’Amico clinical 
risk group in the preoperative evaluation, which indicate a safe 
surgical approach.

Recently, various RARP forms became a widely utilized approach 
in the surgical treatment of localized PCa (18). A large prospective, 
single-center, single-surgeon, consecutive case series, by Sayyid 
et al. (11) compared patients who underwent cRARP (n=100) 
and RsRARP (n=100) for early operative outcomes. Similar to 
our study results, no differences for intra- or postoperative 
complication rates and length of hospital stay were revealed for 
cRARP and RsRARP groups. Additionally, the authors revealed 
a significantly less console time for the RsRARP group (11). 
The most current systematic review, which compares cRARP 
and RsRARP, revealed that RsRARP was associated with shorter 
surgical duration (19). In this review, similar to our findings, no 
significant difference was reported in terms of estimated blood 
loss and for overall complication rates between the cRARP 
and RsRARP groups (19). Moreover, Phukan et al. (20) revealed 
similar overall and major complication (C-D grade ≥3) rates for 
cRARP and RsRARP in their systematic review and meta-analysis. 
Contrarily, Dalela et al. (12) revealed higher postoperative 
complication rates for RsRARP compared to cRARP in patients 
with low- and intermediate-risk PCa according to the National 
Comprehensive Network guideline (18% vs. 12%, respectively). 

Table 3. The distribution of surgical margin positivity frequency according to surgical approach and prostatectomy pT stage

Pathological (p) T-stage

Surgical approach

Conventional
(n=134, 56.3%)

Retzius-sparing
(n=104, 43.7%) p-value

n, % n, %

pT2 (n=148, 62.2%) Surgical Margin (positive) 9 (10.2%) 6 (10.0%) a0.964

pT3a (n=59, 24.8%) Surgical Margin (positive) 9 (30.0%) 6 (20.7%) a0.412

pT3b (n=30, 12.6%) Surgical Margin (positive) 9 (56.3%) 5 (35.7%) a0.261

pT4 (n=1, 0.4%) Surgical Margin (positive) 0 0 -
a: Pearson chi-square test
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Our study cohort revealed that neither the overall nor C-D 
grade of ≥3 complication rates were significantly different 
between the groups. Complications were infrequent in both 
cohorts. Additionally, RsRARP may be beneficial by shortening 
the surgical duration in patients with high ASA Class scores. Lim 
et al. (21) also compared cRARP and RsRARP patients in terms 
of perioperative clinical and oncologic outcomes, and similar to 
our findings, they revealed a significantly shorter console time 
and oncologically safe procedure with acceptable PSM rates 
with RsRARP.

The status of surgical margins is important in terms of 
oncological control after RP. However, conflicting results 
were published from different institutions regarding RsRARP. 
Galfano et al. (14) revealed their first oncological results 
for RsRARP in 200 consecutive patients with a prospective, 
non-controlled case series study. The authors evaluated the 
learning-curve effect for the RsRARP outcomes. PSM for the 
first 100 and remaining 100 patients was reported as 22.4% 
and 10.1% for pT2 disease, respectively (14). Contrarily, Dalela 
et al. (12) reported higher PSM for RsRARP compared to cRARP 
(25% vs. 13%). A systematic review by Checcucci et al. (19) 
also revealed a lower likelihood of PSM for cRARP. Level 1 

evidence is rare in this context and in the first randomized 
controlled trial that compares cRARP and RsRARP. Menon et al. 
(22) revealed “non-focal” PSM as 8.3% and 11.7% for cRARP 
and RsRARP groups, respectively. Our study did not observe 
any difference between the cRARP and RsRARP groups in 
terms of PSM focality and apical PSM. A recent retrospective 
study revealed 42% PSM with RsRARP in patients who had 
locally advanced PCa (13). Our study cohort revealed an 
overall PSM in 16.3% of patients who underwent RsRARP, and 
similar to previous publications, it was 10% in patients who 
had pT2 disease. Performing RsRARP after an initial robotic 
experience in cRARP might be one of the reasons for lower 
PSM in the RsRARP group in our study cohort. This situation 
could also explain the importance of the learning-curve effect 
for better outcomes in robotic surgery. Increased PSM rates 
were reported for the pT3 stage relative to the pT2 stage (11). 
Contrarily, RsRARP did not alter both pT2 and pT3 PSM rates 
compared to cRARP in a systematic review and meta-analysis 
(20). However, the rate of PSM in patients with pT3 disease was 
lower in the RsRARP group compared to cRARP in our study 
cohort. This may be an important observation when taken 
together in patients who underwent RsRARP with statistically 
significantly higher cT stage, prostate biopsy ISUP-GG, and 
D’Amico clinical risk group in the preoperative evaluation. 
Our study cohort revealed lower PSM in the RsRARP group 
compared to the cRARP group. The level of surgical experience 
may explain some of the observed differences in various 
studies as suggested by Galfano et al. (14). Moreover, the 
transition between the layers of fascial planes, as we routinely 
performed, to adjust the limits of dissection according to the 
site and extent of disease may further improve the surgical 
margin clearance. Our study cohort included patients from all 
D’Amico clinical risk groups and intra-, inter-, or extrafascial 
dissections utilized during the operation interchangeably for 
PSM prevention.

Galfano et al. (14) revealed 1-year biochemical disease-free 
survival rates as 89% and 92% for the first and second 100 
cases, respectively, in patients who underwent RsRARP. Chang 
et al. (23) reported similar BCR rates at 1-year for cRARP and 
RsRARP (16.7% vs. 13.3%, respectively). Similarly, Dalela et al. 
(12) reported the probability of BCR-free survival as 0.91 vs. 
0.91 for cRARP and RsRARP, respectively. Menon et al. (22) also 
reported similar BCR-free survival probability for two RARP 
techniques (0.93 vs. 0.84, for cRARP and RsRARP, respectively) 
in patients with low-intermediate PCa at 12 months. Our study 
revealed quite lower BCR rates in both cRARP and RsRARP 
groups compared to the aforementioned studies at 12 months.

Study Limitations

This study has some limitations. The major limitation is its 
retrospective nature, which might have introduced a selection 

Table 4. The comparison of patients according to surgical 
approach in terms of biochemical recurrence

Biochemical 
Recurrence

Surgical approach

Conventional
(n=134, 56.3%)

Retzius-sparing
(n=104, 43.7%)

ψn, % ψn, % p-value

Month 3 (yes) 3/87 (3.4%) 2/60 (3.3%) a1.000

Month 6 (yes) 1/60 (1.7%) 1/31 (3.2%) a1.000

Month 9 (yes) 0/48 (0%) 1/18 (5.6%) a0.273

Month 12 (yes) 1/69 (1.4%) 2/27 (7.4%) a0.190

Month 18 (yes) 1/33 (3.0%) 0/11 (0%) a1.000

Month 24 (yes) 1/48 (2.1%) 1/7 (14.3%) a0.240

Month 30 (yes) 2/26 (7.7%) 0/3 (0%) a1.000

Month 36 (yes) 3/41 (7.3%) - -

Month 48 (yes) 4/28 (14.3%) - -

Month 60 (yes) 2/24 (8.3%) - -

Month 72 (yes) 1/11 (9.1%) - -

Month 84 (yes) 1/11 (9.1%) - -

Month 96 (yes) 1/3 (33.3%) - -

Month 108 (yes) 0/2 (0%) - -

Month 120 (yes) 0/1 (0%) - -

Month 132 (yes) 0/1 (0%) - -

Month 144 (yes) 0/1 (0%) - -
a: Fisher’s Exact test,ψ: The first number before the brackets indicates the patients 
with biochemical recurrence and the second number after the brackets indicates the 
patients whose prostate-specific antigen levels are available in medical records at the 
stated date
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bias for an accurate comparison of each group. Additionally, 
long-term follow-up for PSA levels and BCR status is lacking for 
some patients, which limits the validity of long-term-oncological 
outcomes. Currently, the collection of data for both long-term 
functional and oncological outcomes of patients is an ongoing 
project at our institution. However, two key strengths of the 
present study that are worth mentioning include the presence 
of a control group, which includes the patients who underwent 
cRARP, and performance of all surgeries by the same surgeon 
in both groups, which eliminate most of the operator-related 
variables. Another important aspect is the inclusion of patients 
with all D’Amico clinical risk groups, which reflects our routine 
Uro-oncology practice.

Conclusion

The present study suggests that RsRARP can be safely performed 
with similar oncological efficacy and complication rates with 
a significantly shorter surgical time compared to cRARP even 
in patients with higher ASA Class scores, higher cT stages, and 
D’Amico clinical risk group. Further well-designed, large-scale, 
multi-center, prospective studies are required to confirm these 
findings.
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Supplementary Table 1. Details of overall complications according to Clavien-Dindo surgical complication classification
Grade-I
(n= 3, 1.3%)

Grade-II
(n=1, 0.4%)

Grade-IIIa
(n=4, 1.7%)

Grade-IIIb
(n=5, 2.1%)

Conservatively managed 
hematuria
[1 (0.4%)]

Postoperative fever treated 
with antibiotic

Delayed anastomosis healing and re-
catheterization under local anesthesia
[2 (0.8%)]

Bleeding required re-operation
[2 (0.8%)]

Conservatively managed delayed 
anastomosis healing
[1 (0.4%)]

-
Percutaneous abscess drainage under local 
anesthesia
[1 (0.4%)]

Re-operation for anastomosis 
repair
[2 (0.8%)]

Urinary retention required re-
catheterization
[1 (0.4%)]

-
Percutaneous intra-abdominal urine 
drainage under local anesthesia
[1 (0.4%)]

Hernioraphy due to incisional 
hernia
[1 (0.4%)]


