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Objective: To evaluate whether different preoperative hormonal therapy options
affect postoperative continence and to identify risk/protective factors for
continence recovery.

Methods: This is a retrospective analysis of several clinical trials (NCT04356430,
NCT04869371, NCT04992026 and NCT05406999). Data from patients treated
with hormonal therapy followed by RARP were collected and analyzed.
Continence was defined as O pad/day or one safety pad.

Results: The study included 230 patients with adequate information. The median
time to continence recovery is 8 weeks. A total of 216 (93.9%) participants
recovered to urinary continence within 12 months after surgery. 21 (9.1%)
participants achieved immediate continence. 69, 85, 27 and 14 participants
restored continence at 1 month, 1-3 month, 3-6 month, 6-12 month,
accounting for 30.0%, 40.0%, 11.7% and 6.1% accordingly. No difference in
continence recovery was found among different preoperative hormonal
treatment options (p=0.821). Cox regression showed that membranous urethral
length (MUL) was the only independent factor influencing urinary continence
recovery either in the univariate analysis (OR=1.13, 95%Cl: 1.04-1.22, p=0.002) or
in the multivariate analysis (OR=1.12, 95%Cl: 1.04-1.20, p=0.002). Different
preoperative treatment options were not associated with urinary recovery. More
advanced preoperative T stage (OR=0.46, 95%Cl: 0.24-0.85, p=0.014) delayed the
recovery of immediate continence. MUL was associated with continence restoring
at 1 month (OR=1.20, 95%Cl: 1.03-1.39, p=0.017), 3 month (OR=1.27, 95%ClI: 1.07-
151, p=0.006), 6 month (OR=1.34, 95%Cl: 1.07-1.67, p=0.011) and 12 month
(OR=1.36, 95%Cl: 1.01-1.84, p=0.044).

Conclusion: There is no difference in postoperative continence recovery among
ADT, ADT+Docetaxel and ADT+Abiraterone preoperative treatment options. More
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advanced T stage indicated poor immediate continence recovery. Longer
membranous urethral length was a promotional factor for both short-time and
long-time continence recovery.

KEYWORDS

hormonal therapy, continence, prostatectomy, oligometastatic prostate cancer, locally
advanced prostate cancer

1 Introduction

Urinary incontinence following robot-assisted radical
prostatectomy (RARP) is a significant and perhaps under-reported
consequence that substantially decreases quality of life (QOL) (1).
Besides oncological outcomes after RARP in prostate cancer (PCa)
patients, functional results have become another focus of attention
(2). Emerging surgical techniques including bladder neck
preservation, selective dorsal venous complex, nerve-sparing
technique, and posterior musculofascial reconstruction as well as
anterior restoration of the pelvis space were suggested by surgeons
and showed promising improvements in restoring continence (3-7).
However, there was 8% to 11% of patients still suffering from
incontinence one year after RARP according to meta-analysis when
the safety pad definition was used (7).

Androgen deprivation therapy (ADT) has been the standard of
care for over 50 years for metastatic PCa (8). Combined hormonal
therapy such as chemo-hormonal treatment and addition of new
hormonal treatments (abiraterone, apalutamide, enzalutamide) was
suggested by the STAMPEDE, CHAARTED and LATITUDE trials
(9-11). Though lack of robust evidence, cytoreductive radical
prostatectomy (CRP) in combination with hormonal therapy was
hypothetically expected to reduce tumor burden, induce immune
modulation and improved response to secondary treatment (12). A
number of ongoing clinical trials might provide future evidence for
the therapeutic effect of CRP (13-15).

The effects of neoadjuvant hormonal therapy (NHT) for high risk
PCa have been a popular concern for many years, though the
oncological results remained controversial. As for functional
aspects, researchers found that neoadjuvant hormonal therapy
resulted in immediate impairment of vitality and sexual quality of

Abbreviations: RARP, Robot-assisted radical prostatectomy; QOL, Quality of life;
PCa, Prostate cancer; ADT, Androgen deprivation therapy; CRP, Cytoreductive
prostatectomy; NHT, Neoadjuvant hormonal therapy; mpMRI, multi-parameter
magnetic resonance imaging; 68Ga-PSMA PET, 68Ga-labeled molecular imaging
with PET-targeted prostate-specific membrane antigen; LHRHa, Luteinizing
hormone-releasing hormone analog; ePLND, Enlarged pelvic lymph node
dissection; C-RARP, Conventional robot-assisted radical prostatectomy; RS-
RARP, Retzius-sparing robot-assisted radical prostatectomy; DVCL, Dorsal
venous complex ligation; PR, Posterior reconstruction; PSA, Prostate specific
antigen; MUL, Membranous urethral length; BMI, Body mass index; SD,
Standard deviation ; IQR, Interquartile range; ANOVA, Analysis of variance; CI,
Confidence interval; OR, Odds ratio; NVB, Neurovascular bundle; PSM, Positive

surgical margin.
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life (16). However, few studies looked into the effect on urinary
continence. On the other hand, most of studies on postoperative
continence excluded those previously treated with hormonal therapy
due to potential bias, leaving this topic undiscovered (17-19).

Several clinical trials at our center focusing on hormonal therapy
followed by RARP for localized, locally advanced and metastatic PCa
with hundreds of participants were under way, which happened to be
suitable for the continence research. The purpose of this study was to
evaluate whether different preoperative hormonal therapy options
affect postoperative continence and to identify risk/protective factors
for incontinence.

2 Methods and materials
2.1 Patient selection

From December 2018 to May 2021, a total of 235 consecutive PCa
patients from several phase 2 clinical trials (ClinicalTrials.gov:
NCT04356430, NCT04869371, NCT04992026 and NCT05406999),
who were treated with hormonal therapy followed by RARP were
retrospectively collected. 230 well documented patients out of 235
patients were then included in the analysis. The study was approved
by the Medical Ethics Committee of Nanjing Drum Tower
Hospital, China.

According to the inclusion and exclusion criteria of the trials,
patients with high risk localized (T1-2, NO, MO0), locally advanced
(T3-4, NO-1, MO) or oligometastatic PCa (no more than 5 metastatic
lesions, no visceral metastasis) were all included in this analysis. All
patients were diagnosed PCa with biopsy and went through careful
examination including 1) Transrectal prostate ultrasonography; 2)
prostate multi-parameter magnetic resonance imaging (mpMRI); 3)
ECT plus CT scan of the whole abdomen or **Ga-labeled molecular
imaging with PET-targeted prostate-specific membrane antigen
(®®Ga-PSMA PET). Ultrasonography and mpMRI of prostate were
carried out again after preoperative hormonal therapy to re-evaluated
tumor conditions before surgery.

2.2 Preoperative therapy
The duration of preoperative hormonal therapy is 6 months.
Regarding medication modality, it can be divided into the following

three cases 1) ADT, hypodermic injection of luteinizing hormone-
releasing hormone analog (LHRHa) every 12 weeks; 2) ADT
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+Docetaxel, ADT with additional intravenous administration of
docetaxel 75 mg/m* body surface area every 3 weeks for 6 cycles; 3)
ADT+Abiraterone, ADT with additional daily 1000 mg of abiraterone
acetate orally.

2.3 Surgical technique

The surgical technique was accomplished using da Vinci Surgical
System. Robot-assisted radical prostatectomy (RARP) plus enlarged
pelvic lymph node dissection (ePLND) within 2 weeks after the end of
the therapy were performed by the same experienced surgeon (Dr.
HG). Conventional robot-assisted radical prostatectomy (C-RARP),
also known as anterior approach or Retzius-sparing robot-assisted
radical prostatectomy (RS-RARP), also known as posterior approach
was carefully chosen based on tumor conditions (tumor location,
tumor stage and tumor lesion volume) and physical conditions (age
and systematic complications). Other techniques, which could
possibly improve continence were also applied including preserving
maximal urethral length, dorsal venous complex ligation (DVCL) and
posterior reconstruction (PR). Nerve sparing was not applied due to
oncologic consideration.

2.4 Follow up and continence evaluation

Patients were discharged 4-6 days after surgery and the urinary
catheter was removed on the 14" postoperative day. All patients were
encouraged to practice Kegels exercise. The follow-up was continued
until urinary continence, which was defined as 0 pad/day or one safety
pad. Immediate continence was defined as continence within 7 days
after the removal of catheter.

2.5 Data collection

Patients’ data were extracted from their medical records. To be
specific, basic information (age, BMI), information at initial diagnosis
(PSA, TNM stage, biopsy Gleason, apex invasion or not), preoperative
characteristics (membranous urethral length, PSA, prostate volume),
preoperative therapy, surgery approach, post-surgery information
(pathological T and N stage, surgical margin, post-surgery
treatment) were collected. The membranous urethral length (MUL)
(Figure 1) was measured on mpMRI.

2.6 Statistical analysis

Statistical analysis was realized by SPSS version 22.0 (IBM SPSS,
Chicago, IL, USA). Continuous variables were presented as mean *
standard deviation (SD) or median and interquartile range (IQR).
Categorical variables were reported as absolute frequency
(percentage). One-way ANOVA (Analysis of Variance) or Kruskal-
Wallis test was used to compare continuous variables between groups
while Chi-square test or Fisher’s exact test was used to compare
categorical variables between groups. Cox regression as well as logistic
regression analysis were then sequentially applied for univariate and
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FIGURE 1

The measurement of membranous urethral length (MUL). The
membranous urethral length (MUL) was measured from the prostate apex
to penile bulb on the preoperative sagittal plane of T2-weighted MRI.

multivariate analysis. Age, BMI, initial T stage, apex invasion,
preoperative PSA, preoperative volume, membranous urethral
length, preoperative T, preoperative therapy, surgery approach and
post-surgery ADT were included as evaluated variables. P < 0.05 was
considered statistically significant.

3 Results

Data from 235 consecutive PCa patients who received
preoperative hormonal therapy followed by RARP were collected
from December 2018 to May 2021. 5 patients were then excluded due
to refusal of phone interview. The average age was 69.00 + 6.90 years
and the average BMI was 24.50 + 2.94 kg/m’. Participants’ basic
characteristics were summarized in Table 1.

The median time to continence recovery is 8 weeks. A total of 216
(93.9%) participants recovered to urinary continence within 12
months after surgery, leaving 14 (6.1%) not recovered at one year
follow-up. 21 (9.1%) participants achieved immediate continence. 69,
85,27 and 14 participants restored continence at 1 month, 1-3 month,
3-6 month, 6-12 month, accounting for 30.0%, 40.0%, 11.7% and 6.1%
accordingly. More detailed information regarding time to continence
recovery were illustrated in Table 2. No difference in continence
recovery was found among different preoperative treatment options
(p=0.821), as visualized in Figure 2.

After including evaluated variables in the Cox regression analysis
(Table 3), it showed that membranous urethral length (MUL) was the
only independent factor influencing recovery time of urinary
continence either in the univariate analysis (OR=1.13, 95%CI: 1.04-
1.22, p=0.002) or in the multivariate analysis (OR=1.12, 95%CI: 1.04-
1.20, p=0.002). It turned out that different preoperative treatment
options (ADT, ADT+Docetaxel and ADT+Abiraterone) were not
associated with urinary recovery.

Deeper digging into the potential risk or protective factors for
urinary continence at different time were then carried out using
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TABLE 1 Summary of Characteristics.

ADT (N=45)

ADT+Docetaxel

(N=50)

10.3389/fonc.2022.1059410

ADT+Abiraterone

(N=135)

Basic characteristic

Age, y, Mean + SD 69.00 + 6.90 70.58 + 5.89 68.26 + 7.28 68.75 + 6.59 0.237
BMI, kg/mz’ Mean + SD 24.50 +2.94 23.76 + 3.01 24.40 + 2.88 2478 +3.13 0.358
Characteristic at initial diagnosis
PSA, ng/ml, IQR 40.17 (18.94- 40.9 (13.70-56.99) 57.26 (19.76-100) 38.80 (19.46-69.76) 0.103
75.13)
T stage, n(%) 0.756
T2 47 (20.4) 10 (22.2) 10 (20.0) 27 (20.0)
T3a 54 (23.5) 9 (20.0) 14 (28.0) 31 (23.0)
T3b 88 (38.3) 16 (35.6) 21 (42.0) 51 (37.8)
T4 41 (17.8) 10 (22.2) 5 (10.0) 26 (19.3)
N stage, n(%) <0.001**
NoO 149 (64.8) 40 (88.9) 50 (100.0) 59 (43.7)
N1 81 (35.2) 5 (11.1) 0 (0.0) 76 (56.3)
M stage, n(%) <0.001**
Mo 204 (88.7) 45 (100.0) 50 (100.0) 109 (80.7)
M1 26 (11.3) 0 (0.0) 0 (0.0) 26 (19.3)
ISUP, n(%) 0.845
1 40 (17.4) 10 (22.2) 10 (20.0) 20 (14.8)
2 5(22) 1(22) 2 (4.0) 2 (1.5)
3 53 (23.0) 10 (22.2) 13 (26.0) 30 (222)
4 106 (46.1) 19 (42.2) 20 (40.0) 67 (49.6)
5 26 (11.3) 5(1L.1) 5 (10.0) 16 (11.9)
Apex invasion, n(%) 0.013*
Yes 103 (44.8) 23 (51.1) 30 (60.0) 50 (37.0)
No 127 (55.2) 22 (48.9) 20 (40.0) 85 (63.0)
Preoperative characteristic
PSA, ng/ml, IQR 0.05 (0.01-0.19) 0.12 (0.04-0.41) 0.14 (0.03-0.53) 0.03 (0.01-0.10) <0.001**
Prostate volume, ml, Mean + SD 17.50 (13.60- 18.90 (14.50- 18.00 (14.60-23.05) 18.00 (14.63-23.05) 0.286
22.73) 25.25)
Membranous urethral length, mm, Mean + 15.19 £+ 1.87 14.77 £ 2.01 15.34 + 2.03 15.28 + 1.75 0.243
SD
T stage, n(%) 0.170
T2 91 (39.6) 20 (44.4) 12 (24.0) 59 (43.7)
T3a 61 (26.5) 14 (37.1) 16 (32.0) 31 (23.0)
T3b 65 (28.3) 8 (17.8) 19 (38.0) 38 (28.1)
T4 13 (5.7) 3(6.7) 3 (6.0) 7 (5.2)
Surgery 0.768
Anterior approach RARP 149 (64.8) 30 (66.7) 34 (68.0) 85 (63.0)
Posterior approach RARP 81 (35.2) 15 (33.3) 16 (32.0) 50 (37.0)
(Continued)
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TABLE 1 Continued

ADT (N=45) ADT+Docetaxel ADT+Abiraterone
(N=50) (N=135)
Post-surgery information
Pathological T 0.302
TO 12 (5.2) 1(22) 3 (6.0) 8 (5.9)
T2 103 (44.8) 19 (42.2) 20 (40.0) 64 (47.4)
T3a 61 (26.5) 18 (40.0) 13 (26.0) 30 (22.2)
T3b 54 (23.5) 7 (15.6) 14 (28.0) 33 (24.4)
Margin 0.918
Positive 46 (20.0) 9 (20.0) 9 (18.0) 28 (20.7)
Negative 184 (80.0) 36 (80.0) 41 (82.0) 107 (79.3)
Pathological N stage 0.352
NoO 177 (77.0) 38 (84.4) 39 (78.0) 100 (74.1)
N1 53 (23.0) 7 (15.6) 11 (22.0) 35 (25.9)
Post-surgery ADT, n (%) 0.391
Yes 47 (20.4) 6 (13.3) 12 (24.0) 29 (21.5)
No 183 (79.6) 39 (86.7) 38 (76.0) 106 (78.5)
“p < 0.01
BMI, Body mass index; PSA, Prostate specific antigen; ISUP, International Society of Urological Pathology; RARP, Robot-assisted radical prostatectomy; ADT, Androgen deprivation therapy.

logistic regression (Supplementary Table 1). As for immediate
continence, only preoperative T stage was correlated (OR=0.46,
95%CI: 0.24-0.85, p=0.014). MUL was associated with continence
recovery at 1 month (OR=1.20, 95%CI: 1.03-1.39, p=0.017), 3 month
(OR=1.27, 95%CI: 1.07-1.51, p=0.006), 6 month (OR=1.34, 95%CI:
1.07-1.67, p=0.011) and 12 month (OR=1.36, 95%CI: 1.01-
1.84, p=0.044).

A portion of the patients continued to receive ADT shortly after
surgery (Supplementary Table 2). To further investigate the potential
role of postoperative hormonal therapy on continence recovery,
subgroup analysis was carried out. Results showed that
postoperative ADT delayed continence recovery in PCa patients
previously treated with ADT+Docetaxel (p=0.005) while
not in patients previously treated with ADT alone (p=0.232) or
ADT+Abiraterone (p=0.805) (Supplementary Figure 1).

TABLE 2 Time to urinary continence.

Absolute Number Accumulated Number

4 Discussion

The results of the study showed that 9.1% and 93.9% of patients
restored continence immediately and 1 year after removal of catheter.
No difference was found in postoperative continence recovery among
ADT, ADT+Docetaxel and ADT+Abiraterone preoperative
treatment options. More advanced T stage increased the risk of
immediate incontinence and longer membranous urethral length
(MUL) promoted continence at 1, 3, 6 and 12 month.

Radical prostatectomy leads to anatomical impairment to urethral
sphincter complex, its surrounding tissue and innervation, which
cause incontinence (20, 21). In addition, extensive dissection,
neurovascular bundle (NVB) damage and postoperative fibrosis also
impose a negative effect on post-prostatectomy continence recovery
(20). We found that preoperative T was the only factor that affect

Absolute Percentage (%) Accumulated Percentage (%)

Immediate 21 21 9.1 9.1
1 month 69 90 30.0 39.1
3 month 85 175 40.0 76.1
6 month 27 202 11.7 87.8
12 month 14 216 6.1 93.9
>12month 14 230 6.1 100
Frontiers in Oncology 05 frontiersin.org
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. Time since removal of catheter
Number at risk

Kaplan-Meier failure graph of continence recovery. The Kaplan-Meier
failure graph demonstrates continence results under different preoperative
treatment conditions. No difference was found among the ADT, ADT +
Docetaxel and ADT + Abiraterone groups (Log rank p=0.821).

immediate continence. Even after 6-month preoperative hormonal
therapy, more than 60% of the participants were deemed to have
extraprostatic invasion. The adhesions of adjacent tissues and loss of
clear boundaries caused by advanced tumor stage forced the surgeon
to extend the extrafascial dissection plane in order to reduce the rate
of positive surgical margin (PSM). It’s possible that extensive
dissection posed a negative impact on continence.

Current evidence exhibited significant advantage of RS-RARP
over C-RARP in terms of immediate continence recovery while not in
long-term continence recovery (22-24). However, most of these
researches have explicitly ruled out patients previously treated with
preoperative hormonal treatment. Our results showed that surgical
approaches (RS-RARP or C-RARP) did not affect immediate, short-

TABLE 3 Cox regression model for urinary continence.

Factor

OR (95% Cl)

Univariate

10.3389/fonc.2022.1059410

time, median-time or long-time continence recovery. Though the
matter of continence is influenced by patients’ preoperative
characteristics, surgeon experience, surgical techniques and
methodological aspects such as continence definitions, tools used
for data collection, and different follow-up intervals (7), it might be
reasonable to suggest that RS-RARP is not superior as expected in this
specific setting. One possible explanation is that the significant
shrinkage of tumor volume after neoadjuvant therapy leads to the
increase in maximum urethra length permissible to be retained. The
increase in functional urethra length might eliminate the impact

— Aot @ m x 15 0 s 8 4 2 2 2 2 2 2 caused by different surgery approaches (RS-RARP or C-RARP),

~—— ADT + Docetaxel 47 33 29 19 " " 10 5 5 5 5 5 5 5 . . . . . .

— ADT +Abiraterone 120 107 69 45 3 28 22 16 13 12 1 9 8 7 which is consistent with our conclusion that MUL is the most
FIGURE 2 important factor influencing postoperative continence for patients

with preoperative hormonal therapy. The RS-RARP would be less
preferable if taking cancer control into account, as it was reported by
several studies to increase the risk of PSM (22, 23).

Preoperative membranous urethral length (MUL) was shown to
be a crucial factor influencing continence recovery, which is
consistent with former researches (25, 26). The combined and
coordinated function of smooth muscle fibers and the surrounding
rhabdosphincter, which are two main components of membranous
urethra contributes to maintaining the urethral closure pressure (27,
28). The longer MUL provide better urethral pressure profile, thus
prompting continence recovery.

Though our research demonstrated that different preoperative
treatment options did not make a difference on continence recovery,
it did show that sustained postoperative hormonal therapy might
impair continence recovery. The impact of occurent or previous
hormonal therapy on postoperative continence still needs to be
further discussed.

There are several limitations of this study. Firstly, this is a single
center, single surgeon retrospective study. The learning curve and

Multivariate

OR (95% Cl)

Age 0.99 (0.97-1.01) 0.240 - -
BMI 1.00 (0.95-1.06) 0.963 - -
Initial T 0.88 (0.74-1.06) 0.184 - -
Apex invasion 1.03 (0.78-1.36) 0.820 - -
Preoperative PSA 0.99 (0.95-1.03) 0.632 - -
Preoperative volume 1.00 (0.98-1.02) 0.844 - -
Membranous urethral length 1.13 (1.04-1.22) 0.002** 1.12 (1.04-1.20) 0.002**
Preoperative T 1.05 (0.87-1.27) 0.590 - -
Preoperative therapy -
ADT + Docetaxel vs ADT 0.81 (0.52-1.26) 0.352 - -
ADT + Abiraterone vs ADT 0.95 (0.66-1.38) 0.794 - -
Surgery approach 1.04 (0.78-1.39) 0.781 - -
Post-surgery ADT 0.79 (0.55-1.15) 0.781 0.76 (0.54-1.06) 0.109
“p < 0.01.
BMI, Body mass index; PSA, Prostate specific antigen; ADT, Androgen deprivation therapy; OR, Odds ratio; CI, Confidence Interval.
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retrospective nature might undermine the general implication of the
study. Secondly, the varying and complicated patients’ characteristics
might cause potential bias. Despite the limitations, this study
provided evidence of the impact of different preoperative
pharmacotherapy on postoperative urinary continence, which was
scarcely ever mentioned in existing research.

5 Conclusion

In the study, 93.9% participants recovered to urinary continence
within 12 months after surgery. There is no difference in
postoperative continence recovery among ADT, ADT+Docetaxel
and ADT+Abiraterone preoperative treatment options. More
advanced T stage indicated poor immediate continence recovery.
Longer membranous urethral length was a promotional factor for
short-time and long-time continence recovery.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by Medical Ethics Committee of Nanjing Drum Tower
Hospital, China. Written informed consent for participation was not
required for this study in accordance with the national legislation and
the institutional requirements. Written informed consent was not
obtained from the individual(s) for the publication of any potentially
identifiable images or data included in this article.

Author contributions

JZ and YW designed and planned the study protocol. HG and LX
supervised the work. YW, SZ and XL collected patients’ clinical data

References

1. Hoffman KE, Penson DF, Zhao Z, Huang LC, Conwill R, Laviana AA, et al. Patient-
reported outcomes through 5 years for active surveillance, surgery, brachytherapy, or
external beam radiation with or without androgen deprivation therapy for localized
prostate cancer. Jama (2020) 323(2):149-63. doi: 10.1001/jama.2019.20675

2. Nyarangi-Dix JN, Gortz M, Gradinarov G, Hofer L, Schiitz V, Gasch C, et al.
Retzius-sparing robot-assisted laparoscopic radical prostatectomy: functional and early
oncologic results in aggressive and locally advanced prostate cancer. BMC Urol (2019) 19
(1):113. doi: 10.1186/s12894-019-0550-9

3. Yanagida T, Koguchi T, Hata J, Yabe M, Sato Y, Akaihata H, et al. Current techniques
to improve outcomes for early return of urinary continence following robot-assisted radical
prostatectomy. Fukushima ] Med Sci (2014) 60(1):1-13. doi: 10.5387/fms.2013-25

4. Abdul Rouf M, Kumar V, Agarwal A, Sharma M, Rawat SK, Taneja R. Effect of a
novel technique of posterior reconstruction of pubourethralis on 'early’ return of
continence after robot assisted radical prostatectomy (RARP): A comparative study.
Urologia (2021) 88(4):315-20. doi: 10.1177/03915603211007052

Frontiers in Oncology

10.3389/fonc.2022.1059410

while YF provided pathology reports. YW and HH performed the
analysis, drafted the manuscript and designed the figures. JZ and XQ
aided in interpreting the results and worked on the manuscript.
All authors contributed to the article and approved the
submitted version.

Funding

This work was funded by the National Natural Science
Foundation of China (81974394 to JZ, 82172639 to XQ, and
81972388 to HG), Natural Science Foundation of Jiangsu Province
for Excellent Young Scholars (BK20200051 to JZ), Nanjing Medical
Science and technique Development Foundation (GRX17127 to JZ),
the Project of Invigorating Health Care through Science, Technology,
and Education, Jiangsu Provincial Key Medical Discipline
(Laboratory) (ZDXKB2016014 to HG).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fonc.2022.1059410/
full#supplementary-material

5. Hashimoto T, Yoshioka K, Gondo T, Hasama K, Hirasawa Y, Nakashima J, et al.
The impact of lateral bladder neck preservation on urinary continence recovery after
robot-assisted radical prostatectomy. J Endourol (2018) 32(1):40-5. doi: 10.1089/
end.2017.0459

6. Sridhar AN, Abozaid M, Rajan P, Sooriakumaran P, Shaw G, Nathan S, et al.
Surgical techniques to optimize early urinary continence recovery post robot assisted
radical prostatectomy for prostate cancer. Curr Urol Rep (2017) 18(9):71. doi: 10.1007/
s11934-017-0717-4

7. Ficarra V, Novara G, Rosen RC, Artibani W, Carroll PR, Costello A, et al. Systematic
review and meta-analysis of studies reporting urinary continence recovery after robot-
assisted radical prostatectomy. Eur Urol (2012) 62(3):405-17. doi: 10.1016/
j.eururo.2012.05.045

8. Pagliarulo V, Bracarda S, Eisenberger MA, Mottet N, Schroder FH, Sternberg CN,
et al. Contemporary role of androgen deprivation therapy for prostate cancer. Eur Urol
(2012) 61(1):11-25. doi: 10.1016/j.eururo.2011.08.026

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fonc.2022.1059410/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2022.1059410/full#supplementary-material
https://doi.org/10.1001/jama.2019.20675
https://doi.org/10.1186/s12894-019-0550-9
https://doi.org/10.5387/fms.2013-25
https://doi.org/10.1177/03915603211007052
https://doi.org/10.1089/end.2017.0459
https://doi.org/10.1089/end.2017.0459
https://doi.org/10.1007/s11934-017-0717-4
https://doi.org/10.1007/s11934-017-0717-4
https://doi.org/10.1016/j.eururo.2012.05.045
https://doi.org/10.1016/j.eururo.2012.05.045
https://doi.org/10.1016/j.eururo.2011.08.026
https://doi.org/10.3389/fonc.2022.1059410
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Wang et al.

9. James ND, de Bono JS, Spears MR, Clarke NW, Mason MD, Dearnaley DP, et al.
Abiraterone for prostate cancer not previously treated with hormone therapy. New Engl |
Med (2017) 377(4):338-51. doi: 10.1056/NEJMo0al1702900

10. Fizazi K, Tran N, Fein L, Matsubara N, Rodriguez-Antolin A, Alekseev BY, et al.
Abiraterone plus prednisone in metastatic, castration-sensitive prostate cancer. New Engl
J Med (2017) 377(4):352-60. doi: 10.1056/NEJMoal704174

11. James ND, Sydes MR, Clarke NW, Mason MD, Dearnaley DP, Spears MR, et al.
Addition of docetaxel, zoledronic acid, or both to first-line long-term hormone therapy in
prostate cancer (STAMPEDE): survival results from an adaptive, multiarm, multistage,
platform randomised controlled trial. Lancet (London England) (2016) 387(10024):1163-
77. doi: 10.1016/S0140-6736(15)01037-5

12. Veeratterapillay R, Goonewardene SS, Barclay J, Persad R, Bach C. Radical
prostatectomy for locally advanced and metastatic prostate cancer. Ann R Coll Surgeons
Engl (2017) 99(4):259-64. doi: 10.1308/rcsann.2017.0031

13. UNLoMC Tg. Impact of radical prostatectomy as primary treatment in patients with
prostate cancer with limited bone metastases (§-RAMPP): US national library of medicine
clinical trials.gov (2015). Available at: https://clinicaltrials.gov/ct2/show/NCT02454543.

14. ISRCTN58401737 rl. Local cytoreductive treatments for men with newly diagnosed
metastatic prostate cancer in addition to standard of care treatment: ISRCTN registry
(2018). Available at: https://www.isrctn.com/ISRCTN58401737.

15. UNLoMC Tg. Testing radical prostatectomy in Chinese men with prostate cancer
and oligoMetastases to the bone: US national library of medicine clinical trials.gov; 2019.
Available at: https://www.clinicaltrials.gov/ct2/show/NCT03988686

16. Gay HA, Michalski JM, Hamstra DA, Wei JT, Dunn RL, Klein EA, et al.
Neoadjuvant androgen deprivation therapy leads to immediate impairment of vitality/
hormonal and sexual quality of life: results of a multicenter prospective study. Urology
(2013) 82(6):1363-8. doi: 10.1016/j.urology.2013.06.062

17. Huang J, Wang Y, An Y, Liao Y, Qiu M. Impact of diabetes mellitus on urinary
continence recovery after radical prostatectomy: a systematic review and meta-analysis.
Urol J (2020) 18(2):136-43. doi: 10.22037/uj.v16i7.5750

18. Lee Z, Lee M, Keehn AY, Asghar AM, Strauss DM, Eun DD. Intermediate-term
urinary function and complication outcomes after robot-assisted simple prostatectomy.
Urology (2020) 141:89-94. doi: 10.1016/j.urology.2020.04.055

19. Nyarangi-Dix JN, Tosev G, Damgov I, Reimold P, Aksoy C, Hatiboglu G, et al.
Recovery of pad-free continence in elderly men does not differ from younger men

Frontiers in Oncology

08

10.3389/fonc.2022.1059410

undergoing robot-assisted radical prostatectomy for aggressive prostate cancer. World ]
Urol (2020) 38(2):351-60. doi: 10.1007/s00345-019-02797-5

20. Heesakkers ], Farag F, Bauer RM, Sandhu J, De Ridder D, Stenzl A.
Pathophysiology and contributing factors in postprostatectomy incontinence: A review.
Eur Urol (2017) 71(6):936-44. doi: 10.1016/j.eururo.2016.09.031

21. Walz J, Epstein JI, Ganzer R, Graefen M, Guazzoni G, Kaouk J, et al. A critical
analysis of the current knowledge of surgical anatomy of the prostate related to
optimisation of cancer control and preservation of continence and erection in
candidates for radical prostatectomy: An update. Eur Urol (2016) 70(2):301-11. doi:
10.1016/j.eururo.2016.01.026

22. Barakat B, Othman H, Gauger U, Wolff I, Hadaschik B, Rehme C. Retzius
sparing radical prostatectomy versus robot-assisted radical prostatectomy: Which
technique is more beneficial for prostate cancer patients (MASTER study)? a
systematic review and meta-analysis. Eur Urol Focus (2021) 8(4):1060-71. doi:
10.1016/j.euf.2021.08.003

23. Tai TE, Wu CC, Kang YN, Wu JC. Effects of retzius sparing on robot-assisted
laparoscopic prostatectomy: a systematic review with meta-analysis. Surg endosc (2020)
34(9):4020-9. doi: 10.1007/s00464-019-07190-2

24. Yee CH, Liu AQ, Chiu PKF, Teoh JYC, Hou SSM, Ng CF. A propensity score-
matching study on retzius-sparing robotic-assisted radical prostatectomy: Evidence of
continence advantage in the early learning curve. Asian J Surg (2021) 45(7):1403-7. doi:
10.1016/j.asjsur.2021.09.013

25. Mungovan SF, Sandhu JS, Akin O, Smart NA, Graham PL, Patel MI. Preoperative
membranous urethral length measurement and continence recovery following radical
prostatectomy: A systematic review and meta-analysis. Eur Urol (2017) 71(3):368-78. doi:
10.1016/j.eururo.2016.06.023

26. Lin D, O'Callaghan M, David R, Fuller A, Wells R, Sutherland P, et al. Does
urethral length affect continence outcomes following robot assisted laparoscopic radical
prostatectomy (RALP)? BMC Urol (2020) 20(1):8. doi: 10.1186/s12894-020-0578-x

27. Strasser H, Pinggera GM, Gozzi C, Horninger W, Mitterberger M, Frauscher F,
et al. Three-dimensional transrectal ultrasound of the male urethral rhabdosphincter.
World ] Urol (2004) 22(5):335-8. doi: 10.1007/s00345-004-0416-x

28. Strasser H, Ninkovic M, Hess M, Bartsch G, Stenzl A. Anatomic and functional
studies of the male and female urethral sphincter. World J Urol (2000) 18(5):324-9. doi:
10.1007/s003450000145

frontiersin.org


https://doi.org/10.1056/NEJMoa1702900
https://doi.org/10.1056/NEJMoa1704174
https://doi.org/10.1016/S0140-6736(15)01037-5
https://doi.org/10.1308/rcsann.2017.0031
https://clinicaltrials.gov/ct2/show/NCT02454543
https://www.isrctn.com/ISRCTN58401737
https://www.clinicaltrials.gov/ct2/show/NCT03988686
https://doi.org/10.1016/j.urology.2013.06.062
https://doi.org/10.22037/uj.v16i7.5750
https://doi.org/10.1016/j.urology.2020.04.055
https://doi.org/10.1007/s00345-019-02797-5
https://doi.org/10.1016/j.eururo.2016.09.031
https://doi.org/10.1016/j.eururo.2016.01.026
https://doi.org/10.1016/j.euf.2021.08.003
https://doi.org/10.1007/s00464-019-07190-2
https://doi.org/10.1016/j.asjsur.2021.09.013
https://doi.org/10.1016/j.eururo.2016.06.023
https://doi.org/10.1186/s12894-020-0578-x
https://doi.org/10.1007/s00345-004-0416-x
https://doi.org/10.1007/s003450000145
https://doi.org/10.3389/fonc.2022.1059410
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	A retrospective study to evaluate the effect of preoperative hormonal therapy on continence recovery
	1 Introduction
	2 Methods and materials
	2.1 Patient selection
	2.2 Preoperative therapy
	2.3 Surgical technique
	2.4 Follow up and continence evaluation
	2.5 Data collection
	2.6 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


