
Abstract. Background/Aim: Retzius-sparing robotic-assisted
radical prostatectomy (RARP) has had better results in early
continence rate and comparable oncological safety compared
to the retropubic approach. However, the role the neurovascular
bundle (NVB) sparing plays in the rate of early continence after
catheter removal remains unclear. In this study, we sought to
compare the early continence rate between Retzius-sparing
RARP and the retropubic approach RARP to assess whether
NVB sparing affects the continence rate in patients with
prostate cancer. Patients and Methods: This was a retrospective
case series of 133 patients who underwent RARP from 2004 to
2017. 92 patients underwent retropubic RARP and 41 patents
underwent Retzius-sparing RARP. All procedures were
performed by a single surgical team in a single institution.
Baseline patient characteristics were recorded and analyzed.
Continence results and oncological outcomes were compared
between the two groups. Continence outcome of Retzius-sparing
RARP with NVB sparing was also analyzed. Results: No
differences in age, prostate size, pathology T stage, PSA, and
NVB sparing were found between the two groups. The
oncological results including surgical margin and biochemical
recurrence rate at one year showed no difference between the
two groups. With respect to immediate continence results, the
Retzius-sparing group showed a better continence result
compared to the retropubic approach (75.6% vs. 26.1 %,
respectively, p<0.001) after catheter removal. However, there
was no difference between the two groups after 6 months.

Furthermore, no significant difference in immediate continence
result was found in the Retzius-sparing group between patients
with NVB sparing (75 %) and those without (75 % vs. 78%,
respectively, p=1.00). Conclusion: Retzius-sparing RARP may
provide a better immediate continent result compared to
retropubic RARP. In Retzius-sparing RARP, NVB sparing did
not enhance immediate continence after the operation.

Robotic-assisted laparoscopic radical prostatectomy (RARP)
is currently the most widely adopted surgical procedure for
the treatment of localized prostate cancer (1-3). In addition
to erectile dysfunction, urinary incontinence following
surgery is one of the most important indicators of quality of
life and treatment satisfaction (4, 5). Many factors have been
reported to affect the result of postoperative continence,
long-term continence and time to continence, including age,
prostate size, oncological factors, and neurovascular bundle
(NVB) damage (6-8). Many surgical techniques have been
introduced to improve postoperative continence outcomes
including bladder neck preservation, bladder neck plication,
urethral length preservation, NVB sparing radical
prostatectomy (RP) and Retzius-sparing RARP (9-14).
However, the effects of these methods remain controversial.
Most of the techniques basically aim to maintain the normal
anatomy and function of pelvic structures as much as
possible by preservation, reconstruction or reinforcement (9).

NVB sparing RP is believed to improve potency after
operation, but the role of NVB in continence is still not clear.
A recent meta-analysis showed NVB sparing is associated
with improvement of urinary continence rates in the first 6
months postoperatively (15) while others reported no
detectable effects (16, 17).

Galfano and colleagues were the first to develop Retzius-
sparing RARP. This modality was reported to result in a
superior early urinary continence rate with ~90% of patients
experiencing continence 1 week after catheter removal (18,
19). Many studies also reported a better early continence rate
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and safer oncological control using the Retzius-sparing
approach compared to the conventional approach (18-20).

In this study, we compared the immediate continence rates
between Retzius-sparing RARP and retropubic approach
RARP in a medical center. Furthermore, we assessed the role
of NVB preservation in the continence of patients who
underwent Retzius-sparing RARP.

Patients and Methods

This was a retrospective, single-center, single surgical team case
series of 150 patients who underwent RARP between 2004-2017. All
procedures were performed by a single surgical team. Baseline patient
characteristics were recorded at the preoperative clinic visit and
included age, body mass index (BMI), clinical stage, biopsy Gleason
score and last preoperative prostate-specific antigen (PSA) levels.
There were two operative methods in this study period. We performed
retropubic approach RAPA earlier. Retzius-sparing RARP was
performed according to the surgical technique described by Galfano
et al. (18). Intra-operative outcomes such as estimated blood loss
(EBL) and operative (OP) time were recorded immediately after
surgery by using a standardized, IRB-approved research form
(CE17175B). Patients were managed routinely post-operatively, and
were followed up on postoperative days 7-14 for a cystogram before
Foley catheter removal. Follow-up data were obtained from patients
who returned for a postoperative clinic visit, typically at 3-month
intervals. We checked PSA levels in each patient during their follow
up visit. Patients without complete data or with no follow-up were
excluded. Continence was defined as 0 pads or one security liner per
day. Immediate continence was defined as continence within one
week after Foley removal. Biochemical recurrence was defined as two
consecutive PSA levels >0.2 ng/ml after RARP. 

Patient characteristics was analyzed with the Chi-Square test.
Continence results between retropubic prostatectomy and Retzius-
sparing prostatectomy were analyzed with Fisher’s Exact test.
Univariate and multivariate analyses were perfomed using logistic
regression. All statistical tests were carried out using IBM SPSS
version 22f or Windows (SPSS, Chicago, IL, USA), with p-values
<0.05 being considered statistically significant.

Results
There were 150 patients who underwent RARP from May 2004
to June 2017 and were enrolled in this study. After exclusion of
patients with incomplete data and those lost to follow-up, a total
of 133 patients were included. The Retzius-sparing RARP was
applied to 41 patients and the retropubic RARP was employed
in 92 patients. The demographic, preoperative and perioperative
features are summarized in Table I. There were no differences
between the two groups in terms of age, PSA, pathological T
stage, nerve sparing, operation time, days of Foley removal
post-operation, margin positive rate, or biochemical recurrence.
The amount of estimated blood loss (EBL) was relatively high
in the retropubic group compared to the Retzius-sparing group
(156.3±115.2 vs. 268.0±299.4, p=0.048, respectively). The
Gleason score was slightly higher in the Retzius-sparing group
compared to the retropubic group (7.1±0.6 vs. 6.8±0.9,

respectively, p=0.026). Prostate volume was smaller in the
Retzius-sparing group (37.6±13.6 vs. 44.0±15.9, p=0.042)
(Table I).

Table II revealed the continence outcome between the two
groups. The Retzius-sparing RARP group had a better
continence rate compared to the retropubic group up to six
months postoperatively (75.6%, 87.8%, 95.1% and 100% vs.
26.4%, 34.8%, 66.3% and 83.7%, p<0.001, p<0.001, p=0.001
and p=0.005, respectively). There was no difference in the
postoperative one-year continence rate (100% vs. 93%,
p=0.177). In univariate analysis of immediate continence, age,
PSA, OP time, EBL, prostate volume, operation method and
NVB preserving were associated with continence (Table III).
However, in multivariate analysis, only age and Retzius-
sparing RARP accounted for immediate continence. Older age
shared lower continence rates (OR=0.91, 95%CI=0.85-0.98,
p=0.015) and Retzius-sparing RARP had extremely higher
immediate continence rates than the retropubic procedure
(OR=9.09, 95%CI=3.44-25, p<0.001). The factors affecting
continence results of immediate continence and post-operative
one-month continence were similar, with age and Retzius-
sparing also showing association with continence in
multivariate analysis (OR=0.93, 95% CI=0.86-0.99, p=0.035;
OR=12.5, 95% CI=4.26-33.33, p<0.001, respectively). Three
months post-operation, OP time, Retzius-sparing and pathology
stage accounted for continence (OR=0.99, 95% CI=0.98-0.999,
p=0.046; OR=10, 95% CI=2.17-50, p=0.003; OR=0.92, 95%
CI=0.12-0.72, p=0.008, respectively). Six months post-
operation, only OP time and pathology stage were associated
with continence (OR=0.99, 95%CI=0.98-0.999, p=0.022;
OR=0.18, 95% CI=0.05-0.7, p=0.013, respectively).The
average time to continence was 3.29 weeks in the Retzius-
sparing group and 14.83 weeks in the retropubic group.

Discussion

Since Retzius-sparing RARP was introduced, many studies
have shown better early continence and oncological safety
compared with outcomes achieved using conventional
surgical modalities (18-20). In our study, Retzius-sparing
RARP also resulted in an early continence result that was
superior to that of the retropubic group; the former showed
significant continence impact in immediate, one month and
3 month continence (OR=9.09, 12.5 and 10.0, respectively).
However, this continence benefit became non-significant
after 6 months; our results correspond to other radical
prostatectomy studies, indicating that patient continence
could be achieved after a recovery period (5, 6, 21). We also
found age to be a poor predicting factor for early continence.
This result is similar to other studies and was associated with
a delayed recovery in older patients (6, 22). OP time and
pathology stage showed impact on continence 3 and 6
months after the operation, which may result from disease
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status differences. Longer OP times maybe be confounded
by advanced tumor stage. Advanced pathology stage patients
may receive adjuvant therapy after 3 months of surgery
which can decrease the continence rate (22-24). There have
been many studies that have shown benefit of nerve sparing
surgery in continence among radical prostatectomy patients
(25-27). A recent meta-analysis showed NVB sparing was
associated with improvement of urinary continence rates in
the first 6 months postoperatively (15). However, in our
study, NVB sparing RP did not show a significantly
difference in time to continence or long-term continence
between Retzius-sparing RARP and retropubic RARP. We
think this is because anatomical reconstruction such as
Retzius-sparing is more important in early continence. 

Retzius-sparing RARP is thought to play a role in the
maintenance of continence and potency through the
preservation of increased pelvic structure (18). Our previous
study also found less bladder neck descent in Retzius-sparing

RARP, which may also possibly contribute to early
continence (20). Therefore, a greater preservation of normal
pelvic anatomy appears to be more important than the NVB
sparing with respect to early continence.

There were some limitations in this study, including small
patient numbers and selection bias. Pre-operative
international prostate symptom score (IPSS), bladder
function, potency, and complications were also not assessed.
These factors might have affected postoperative time to
continence and long-term continence. It should also be noted
that we used a relatively loose definition of continence,
defined as 0 pads or one security liner per day.

Conclusion

Retzius-sparing RARP showed an early continence benefit
up to 6 months post-urethral catheter removal compared to
retropubic RARP regardless of NVB sparing. The role of
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Table I. Clinical characteristics of patients receiving retropubic prostatectomy and Retzius-sparing prostatectomy.

                                                           Retzius-sparing (n=41)                     Retropubic (n=92)                       Total (n=133)                           p-Value
                                                                                                                                                                                                                                   
Age                                                                64.8±6.4                                        65.6±6.4                                   65.4±6.4                                0.489
PSA                                                                11.2±8.2                                        14.2±9.9                                   13.3±9.5                                0.063
Gleason score                                                 7.1±0.6                                          6.8±0.9                                     6.9±0.9                                 0.026*
Prostate volume                                           37.6±13.6                                      44.0±15.9                                 42.0±15.5                               0.042*
OP time                                                        216.9±64.5                                    216.4±56.4                               216.6±58.8                              0.669
EBL                                                            156.3±115.2                                  268.0±299.4                             233.6±261.8                             0.048*
Nerve-sparing                                                                                                                                                                                                      0.116
  Non                                                            9 (22.0%)                                     37 (40.2%)                               46 (34.6%)                                
  Unilateral                                                   21 (51.2%)                                    38 (41.3%)                               59 (44.4%)                                
  Bilateral                                                     11 (26.8%)                                    17 (18.5%)                               28 (21.1%)                                
Foley removal                                               6.5±3.6                                          4.8±1.4                                     5.3±2.4                                 0.054
Pathology stage                                                                                                                                                                                                    0.464
  T1                                                                0 (0.0%)                                        2 (2.2%)                                   2 (1.5%)                                  
  T2                                                              24 (58.5%)                                    46 (50.0%)                               70 (52.6%)                                
  T3                                                              17 (41.5%)                                    44 (47.8%)                               61 (45.9%)                                
Margin involved                                          13 (31.7%)                                    24 (26.1%)                               37 (27.8%)                              0.647
BCR at one year                                            4 (9.8%)                                      21 (22.8%)                               25 (18.8%)                              0.123

Chi-Square test. *p<0.05, **p<0.01. PSA: Prostate-specific antigen; OP time: operative time; EBL: estimated blood loss; BCR: biochemical
recurrence.

Table II. Continence result between retropubic prostatectomy and Retzius-sparing prostatectomy.

Continence                                         Retzius-sparing (n=41)                     Retropubic (n=92)                       Total (n=133)                           p-Value

Immediate                                                    31 (75.6%)                                    24 (26.1%)                               55 (41.4%)                            <0.001**
1 month                                                       36 (87.8%)                                    32 (34.8%)                               68 (51.1%)                            <0.001**
3 months                                                      39 (95.1%)                                    61 (66.3%)                             100 (75.2%)                              0.001**
6 months                                                      41 (100%)                                     77 (83.7%)                             118 (88.7%)                              0.005**
1 year                                                           41 (100%)                                     86 (93.5%)                             127 (95.5%)                              0.177

Fisher’s exact test. *p<0.05, **p<0.01. R-S: Retzius-sparing.
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Retzius-sparing seems to be more important than the NVB
sparing for early continence.

Conflicts of Interest

All Authors declare no conflicts of interest.

Authors’ Contributions

Po-Chi Liao: Manuscript writing and revision. Sheng-Chun Hung:
Data collection. Ju-Chuan Hu: Data collection. Kun-Yuan Chiu:
Study design, surgery performer.

References

1 Cacciamani GE, Gill K and Gill IS: Robotic versus open
urological oncological surgery: Study protocol of a systematic
review and meta-analysis. BMJ Open 10(2): e036609, 2020.
PMID: 32047022. DOI: 10.1136/bmjopen-2019-036609

2 Tang K, Jiang K, Chen H, Chen Z, Xu H and Ye Z: Robotic vs.
retropubic radical prostatectomy in prostate cancer: A systematic
review and an meta-analysis update. Oncotarget 8(19): 32237-
32257, 2017. PMID: 27852051. DOI: 10.18632/oncotarget.13332

3 Tewari A, Sooriakumaran P, Bloch DA, Seshadri-Kreaden U,
Hebert AE and Wiklund P: Positive surgical margin and
perioperative complication rates of primary surgical treatments for
prostate cancer: A systematic review and meta-analysis comparing
retropubic, laparoscopic, and robotic prostatectomy. Eur Urol 62(1):
1-15, 2012. PMID: 22405509. DOI: 10.1016/j.eururo.2012.02.029

4 Sanda MG, Dunn RL, Michalski J, Sandler HM, Northouse L,
Hembroff L, Lin X, Greenfield TK, Litwin MS, Saigal CS,
Mahadevan A, Klein E, Kibel A, Pisters LL, Kuban D, Kaplan
I, Wood D, Ciezki J, Shah N and Wei JT: Quality of life and
satisfaction with outcome among prostate-cancer survivors. N
Engl J Med 358(12): 1250-1261, 2008. PMID: 18354103. DOI:
10.1056/NEJMoa074311

5 Dalela D, Jeong W, Prasad MA, Sood A, Abdollah F, Diaz M,
Karabon P, Sammon J, Jamil M, Baize B, Simone A and Menon
M: A pragmatic randomized controlled trial examining the
impact of the retzius-sparing approach on early urinary
continence recovery after robot-assisted radical prostatectomy.
Eur Urol 72(5): 677-685, 2017. PMID: 28483330. DOI:
10.1016/j.eururo.2017.04.029

6 Pacik D and Fedorko M: Literature review of factors affecting
continence after radical prostatectomy. Saudi Med J 38(1): 9-17,
2017. PMID: 28042624. DOI: 10.15537/smj.2017.1.15293

7 Sacco E, Prayer-Galetti T, Pinto F, Fracalanza S, Betto G,
Pagano F and Artibani W: Urinary incontinence after radical
prostatectomy: Incidence by definition, risk factors and temporal
trend in a large series with a long-term follow-up. BJU Int 97(6):
1234-1241, 2006. PMID: 16686718. DOI: 10.1111/j.1464-
410X.2006.06185.x

8 Wolin KY, Luly J, Sutcliffe S, Andriole GL and Kibel AS: Risk
of urinary incontinence following prostatectomy: The role of
physical activity and obesity. J Urol 183(2): 629-633, 2010.
PMID: 20018324. DOI: 10.1016/j.juro.2009.09.082

9 Kojima Y, Takahashi N, Haga N, Nomiya M, Yanagida T, Ishibashi
K, Aikawa K and Lee DI: Urinary incontinence after robot-assisted
radical prostatectomy: Pathophysiology and intraoperative

techniques to improve surgical outcome. Int J Urol 20(11): 1052-
1063, 2013. PMID: 23841851. DOI: 10.1111/iju.12214

10 Patel VR, Coelho RF, Palmer KJ and Rocco B: Periurethral
suspension stitch during robot-assisted laparoscopic radical
prostatectomy: Description of the technique and continence
outcomes. Eur Urol 56(3): 472-478, 2009. PMID: 19560260.
DOI: 10.1016/j.eururo.2009.06.007

11 Patel VR, Thaly R and Shah K: Robotic radical prostatectomy:
Outcomes of 500 cases. BJU Int 99(5): 1109-1112, 2007. PMID:
17437441. DOI: 10.1111/j.1464-410X.2007.06762.x

12 Williams SB, Alemozaffar M, Lei Y, Hevelone N, Lipsitz SR,
Plaster BA and Hu JC: Randomized controlled trial of barbed
polyglyconate versus polyglactin suture for robot-assisted
laparoscopic prostatectomy anastomosis: Technique and
outcomes. Eur Urol 58(6): 875-881, 2010. PMID: 20708331.
DOI: 10.1016/j.eururo.2010.07.021

13 Menon M, Shrivastava A, Bhandari M, Satyanarayana R, Siva S
and Agarwal PK: Vattikuti institute prostatectomy: Technical
modifications in 2009. Eur Urol 56(1): 89-96, 2009. PMID:
19403236. DOI: 10.1016/j.eururo.2009.04.032

14 Pasticier G, Rietbergen JB, Guillonneau B, Fromont G, Menon
M and Vallancien G: Robotically assisted laparoscopic radical
prostatectomy: Feasibility study in men. Eur Urol 40(1): 70-74,
2001. PMID: 11528179. DOI: 10.1159/000049751

15 Reeves F, Preece P, Kapoor J, Everaerts W, Murphy DG,
Corcoran NM and Costello AJ: Preservation of the neurovascular
bundles is associated with improved time to continence after
radical prostatectomy but not long-term continence rates: Results
of a systematic review and meta-analysis. Eur Urol 68(4): 692-
704, 2015. PMID: 25454614. DOI: 10.1016/j.eururo.
2014.10.020

16 Marien TP and Lepor H: Does a nerve-sparing technique or
potency affect continence after open radical retropubic
prostatectomy? BJU Int 102(11): 1581-1584, 2008. PMID:
18808410. DOI: 10.1111/j.1464-410X.2008.07921.x

17 Kundu SD, Roehl KA, Eggener SE, Antenor JA, Han M and
Catalona WJ: Potency, continence and complications in 3,477
consecutive radical retropubic prostatectomies. J Urol 172(6 Pt
1): 2227-2231, 2004. PMID: 15538237. DOI: 10.1097/
01.ju.0000145222.94455.73

18 Galfano A, Ascione A, Grimaldi S, Petralia G, Strada E and
Bocciardi AM: A new anatomic approach for robot-assisted
laparoscopic prostatectomy: A feasibility study for completely
intrafascial surgery. Eur Urol 58(3): 457-461, 2010. PMID:
20566236. DOI: 10.1016/j.eururo.2010.06.008

19 Galfano A, Di Trapani D, Sozzi F, Strada E, Petralia G,
Bramerio M, Ascione A, Gambacorta M and Bocciardi AM:
Beyond the learning curve of the retzius-sparing approach for
robot-assisted laparoscopic radical prostatectomy: Oncologic and
functional results of the first 200 patients with >/= 1 year of
follow-up. Eur Urol 64(6): 974-980, 2013. PMID: 23856036.
DOI: 10.1016/j.eururo.2013.06.046

20 Chang LW, Hung SC, Hu JC and Chiu KY: Retzius-sparing
robotic-assisted radical prostatectomy associated with less
bladder neck descent and better early continence outcome.
Anticancer Res 38(1): 345-351, 2018. PMID: 29277793. DOI:
10.21873/anticanres.12228

21 Sayyid RK, Simpson WG, Lu C, Terris MK, Klaassen Z and Madi
R: Retzius-sparing robotic-assisted laparoscopic radical
prostatectomy: A safe surgical technique with superior continence

Liao et al: Early Continence in Retzius-sparing Robotic-assisted Radical Prostatectomy

4079



outcomes. J Endourol 31(12): 1244-1250, 2017. PMID: 28859492.
DOI: 10.1089/end.2017.0490

22 Grabbert M, Buchner A, Butler-Ransohoff C, Kretschmer A,
Stief CG and Bauer RM: Long-term functional outcome analysis
in a large cohort of patients after radical prostatectomy.
Neurourol Urodyn 37(7): 2263-2270, 2018. PMID: 29566265.
DOI: 10.1002/nau.23557

23 Adam M, Tennstedt P, Lanwehr D, Tilki D, Steuber T, Beyer B,
Thederan I, Heinzer H, Haese A, Salomon G, Budaus L, Michl
U, Pehrke D, Stattin P, Bernard J, Klaus B, Pompe RS, Petersen
C, Huland H, Graefen M, Schwarz R, Huber W, Loeb S and
Schlomm T: Functional outcomes and quality of life after radical
prostatectomy only versus a combination of prostatectomy with
radiation and hormonal therapy. Eur Urol 71(3): 330-336, 2017.
PMID: 27887941. DOI: 10.1016/j.eururo.2016.11.015

24 Nyarangi-Dix JN, Steimer J, Bruckner T, Jakobi H, Koerber SA,
Hadaschik B, Debus J and Hohenfellner M: Post-prostatectomy
radiotherapy adversely affects urinary continence irrespective of
radiotherapy regime. World J Urol 35(12): 1841-1847, 2017.
PMID: 28861691. DOI: 10.1007/s00345-017-2081-x

25 Kübler HR, Tseng TY, Sun L, Vieweg J, Harris MJ and Dahm
P: Impact of nerve sparing technique on patient self-assessed
outcomes after radical perineal prostatectomy. J Urol 178(2):
488-492; discussion 492, 2007. PMID: 17561133. DOI:
10.1016/j.juro.2007.03.100

26 Nandipati KC, Raina R, Agarwal A and Zippe CD: Nerve-
sparing surgery significantly affects long-term continence after
radical prostatectomy. Urology 70(6): 1127-1130, 2007. PMID:
18158032. DOI: 10.1016/j.urology.2007.07.042

27 O’Donnell PD and Finan BF: Continence following nerve-
sparing radical prostatectomy. J Urol 142(5): 1227-1228;
discussion 1229, 1989. PMID: 2810500. DOI: 10.1016/s0022-
5347(17)39038-9

Received May 19, 2020
Revised May 30, 2020
Accepted June 3, 2020

ANTICANCER RESEARCH 40: 4075-4080 (2020)

4080


