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Purpose: To assess baseline clinical and urodynamic profiles of a contemporary cohort of men undergoing radical prostatec-
tomy (RP) as part of the ROSE (Robotic and Open Surgery for Prostate Cancer: A Prospective, Multi-centre, Comparative
Study of Functional and Oncological Outcomes) study.

Methods: Men with localized prostate cancer undergoing RP were prospectively recruited to undergo clinical assessment and
urodynamic testing prior to surgery as part of a clinical trial. The International Prostate Symptoms Score (IPSS) was used to
determine participants’ degree of lower urinary tract symptoms (LUTS).

Results: Eighty-five men with a median age of 64.5 years and a median prostate-specific antigen level of 6.3 ng/mL were pro-
spectively recruited. Of patients with complete baseline data, 36 (50.7%), 28 (39.4%), and 7 (9.9%) had mild (IPSS <8), moder-
ate (IPSS 8-19), and severe (IPSS>20) LUTS, respectively. Obstruction was identified in 18 men (29.5%), and 9 (14.8%)
showed detrusor underactivity. Of the 15 patients with detrusor overactivity, 12 (80%) reported overactive bladder (OAB). Of
men with urodynamic obstruction, 5 (31.3%), 10 (62.5%), and 1 (6.3%) reported mild, moderate, and severe LUTS, respec-
tively. Of men without OAB, 4 (11.8%, P=0.002) showed filling phase abnormalities, 13 (46.4%, P=0.611) had flow rates of
<15 mL/sec, and 7 (30.4%, P =0.767) showed obstruction. Of men with mild or no LUTS, 5 (20%, P =0.072) showed obstruc-
tion and 4 (16%, P=0.524) showed poor contractility.

Conclusion: LUTS and OAB were common in men with localized prostate cancer undergoing RP. Detrusor overactivity and
urodynamic filling phase abnormalities were strongly correlated with OAB. IPSS did not show a strong correlation with blad-
der outflow obstruction or detrusor underactivity. Urodynamic filling abnormalities were found in 11.8% of men without
OAB. Symptomatic and functional assessment may therefore have a role in the preoperative counselling of patients and possi-
bly guide postoperative management of LUTS, especially if OAB is present.
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INTRODUCTION

Men with prostate cancer are commonly diagnosed after pros-
tate-specific antigen (PSA) testing. The effectiveness of asymp-
tomatic PSA screening has been investigated in several large
trials [1-4]. While the benefits of asymptomatic PSA screening
at 10 years are unclear, the European Randomized Study of
Screening for Prostate Cancer has shown that 570 men need to
be screened in order to prevent 1 death at 16 years [3]. Men newly
diagnosed with localized prostate cancer, however, are very of-
ten at an age when they may have co-existing lower urinary
tract symptoms (LUTS). Previous studies have shown that
12.1%-56% of men undergoing radical prostatectomy (RP)
have moderate to severe preoperative LUTS [5,6]. Their LUTS
may be a consequence of bladder dysfunction as well as bladder
outflow obstruction from benign or malignant enlargement of
the prostate, and the role of PSA screening in this population is
not clear.

The Robotic and Open Surgery for Prostate Cancer: A Pro-
spective, Multi-centre, Comparative Study of Functional and
Oncological Outcomes (ROSE) study was set up in 2017 to as-
sess oncological and functional outcomes of men undergoing
RP (ANZCTR registration number ACTRN12617000296336).
The functional outcomes include the identification of urody-
namic, dynamic 2-dimensional/3-dimensional (2D/3D) pelvic
floor ultrasound (US), and anatomical features, such as prostate
volume and urethral length measured using magnetic reso-
nance imaging and pelvic floor US, that may impact urinary
function after RP.

Baseline LUTS and their etiology in men newly diagnosed
with prostate cancer are not well understood. Previous studies
have shown little correlation between the International Prostate
Symptom Score (IPSS) and obstruction on urodynamic studies
(UDS) for both men and women even when the IPSS is split
into voiding and storage symptoms, supporting the adage that
“the bladder is an unreliable witness” [7-9]. This study aimed to
assess the baseline clinical and urodynamic profiles of LUTS in
a contemporary cohort of men undergoing RP and enable a
better understanding of the prevalence and etiology of LUTS in
men newly diagnosed with localized prostate cancer.

MATERIALS AND METHODS

Men diagnosed with localized prostate cancer who were under-
going robotic or open RP in the Sydney Local Health District were
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prospectively recruited for the ROSE study from 2017 to 2020.
Baseline questionnaires at the outset of the study collected in-
formation on demographic characteristics, clinical parameters,
and quality of life.

LUTS were reported using the IPSS and divided into mild
(0-7 points), moderate (8-19 points), and severe (20-35 points)
cases [10]. Overactive bladder (OAB) was defined as “urinary
urgency, usually accompanied by increased daytime frequency
and nocturia, with or without urinary incontinence, in the ab-
sence of urinary tract infection or other obvious pathology” [11].

All subjects underwent preoperative UDS and functional 2D
and 3D pelvic floor US at a single institution (Concord Hospi-
tal). Men did not undergo UDS if surgery was planned within 4
weeks from the date of the initial assessment.

Multichannel video-urodynamics using US for imaging were
performed, conforming to the standards set by International Con-
tinence Society guidelines [12]. The dual catheter technique was
employed using a 5F vesical pressure line and a 14F Nelaton cath-
eter for filling. Suprapubic and transperineal 2D/3D US was
performed using a EPIQ-7 US system (Philips, Amsterdam,
Netherlands) and C9-2 and X6-1 Matrix transducers (Philips).

Results were collected prospectively using Excel version 10.35
(Microsoft Corp., Redmond, WA, USA) and analysed with
SPSS ver. 26.0 (IBM Corp., Armonk, NY, USA) under the guid-
ance of a statistician. Categorical data were compared using the
Fisher exact test. Numerical values were shown using the mean
when data were normally distributed and the median when
data were abnormally distributed. Results were considered to
indicate statistical significance if P-values were less than 0.05.

RESULTS

In total, 85 men were recruited for the study and had a median
age of 64.5 years, with an interquartile range of 59.1 to 69.5
years. The median PSA among the participants was 6.2 ng/mL,
with an interquartile range of 5.1 to 9.5 ng/mL. Baseline data
are shown in Table 1.

At baseline, 38 men (52.8%) reported OAB symptoms. Mild,
moderate, and severe LUTS were reported by 36 (50.7%), 28
(39.4%), and 7 men (9.9%), respectively.

Baseline clinical data are shown in Table 2. Baseline UDS in-
formation is shown in Table 3. The median maximum flow rate
was 15 mL/sec. Approximately one-quarter of men had a maxi-
mum urinary flow rate (Qmax) of less than 10 mL/sec, and half
had a Qmax of more than 15 mL/sec. Detrusor overactivity
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(DO) was observed in 16 men (18.8%). A loss of compliance
(LoC), defined as an increase in detrusor pressure (Pdet) of
more than 1 cm H,O per 40 mL of infused volume by the end
of filling, was observed in 13 patients (15.3%), and 24 patients

Table 1. Baseline data (n=85)

Variable Value
Age (yr) 64.5 (59.1-69.5)
PSA (ng/mL) 62(5.1-9.5)
T stage
Tl 2(24)
T 54 (63.5)
T3 19 (22.4)
T4 2(2.4)
N/A 8(94)
Gleason score
3+3 6(7.1)
3+4 49 (57.6)
4+3 8(9.4)
4+4 7(82)
4+5 3(3.5)
5+4 2(2.4)
5+5 2(2.4)
N/A 8(94)

Values are presented as median (interquartile range) or number (%).
PSA, prostate-specific antigen; NA, not available.

Table 2. Baseline clinical and CHAMP data (n=_85)
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Table 3. Baseline urodynamic data (n=_85)

Variable Value

Free flow
Voided volume (mL) (n=77)
Qmax (mL/sec) (n=74)
PVR (mL) (n=78)
Filling phase - functional capacity (mL)

292 (20-1,000)
15 (2.8-49)
10 (0-400)

391 (150-860)

Qmax (mL/sec)

<10 18/73 (24.7)

10-15 19/73 (26.0)

>15 36/73 (49.3)
Detrusor overactivity 16 (18.8)
Loss of compliance 13(15.3)
Urge incontinence 3(3.5)
Any filling phase abnormality 24 (28.20)
BOOI

Obstructed 18/61 (29.5)

Equivocal 16/61 (26.2)

Unobstructed 27161 (44.3)
BCI

Poor contractility 9/61(14.8)

Normal contractility 38/61 (62.3)

Strong contractility 14/61 (23.0)

Values are presented as median (range) or number (%).
Qmax, maximum urinary flow rate; PVR, postvoid residual; BOOI,
bladder outflow obstruction index; BCI, bladder contractility index.

Variable Complete data Median (range) ROSE study, n (%) CHAMP data, n (%)
IPSS - Incomplete emptying 72 1(0-5)

IPSS - Frequency 72 1(0-5)

IPSS - Intermittency 72 1(0-6)

IPSS - Urgency 72 1(0-6)

IPSS - Weak stream 72 1(0-5)

IPSS - Straining 72 0(0-5)

IPSS - Nocturia 71 1(0-5)

IPSS - QoL 71 2(0-6)

IPSS total 71 7(0-35)

Mild LUTS (IPSS 0-7) 36 (50.7) 1,008 (62.8)
Moderate LUTS (IPSS 8-20) 28 (39.4) 466 (29.1)
Severe LUTS (IPSS 21-35) 7(9.9) 130 (8.1)
OAB reported 38(52.8) 620 (37.6)

CHAMP, Concord Health and Ageing in Men Project (n=1,705, aged >70); IPSS, International Prostate Symptoms Score; ROSE, Robotic and Open
Surgery for Prostate Cancer: A Prospective, Multi-centre, Comparative Study of Functional and Oncological Outcomes; QoL, quality of life; LUTS,

lower urinary tract symptoms; OAB, overactive bladder.
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(28.2%) overall showed at least 1 filling phase abnormality (DO
or LoC). Obstruction — defined as a bladder outflow obstruc-
tion index (BOOI =Pdet at Qmax-2 x Qmax) of over 40 — was
observed in 18 of the men (29.5%), equivocal obstruction
(BOOI 20-40) was observed in 16 of the men (26.2%), and no
obstruction (BOOI <20) was observed in 27of the men
(44.3%). A majority of patients (62.3%) had normal bladder
contractility, defined as a bladder contractility index (BCI=
Pdet at Qmax+5 x Qmax) between 100 and 150. Nine patients
(14.8%) had detrusor underactivity (BCI <100) and 14 (23%)
had strong contractility (BCI >150).

The correlations of clinical data with urodynamic findings

are shown in Table 4A, B. There was a weak correlation be-
tween age and IPSS score (phi=0.218, P=0.067) and OAB
(phi=0.230, P=0.52), but statistical significance was not met.
PSA and T stage did not correlate with IPSS or OAB.
Of the 38 men who reported OAB and had full urodynamic
data, 12 (31.6%, P=0.018) and 18 (47.4%, P =0.02), respective-
ly, showed DO or a filling phase abnormality on UDS. There
was no significant correlation between OAB and obstruction
on UDS. OAB was not correlated with severe LUTS. Of the
men with absent or mild LUTS, 7 (33.3%, P =0.05) had a filling
phase abnormality on UDS.

Qmax was not correlated with OAB or IPSS. Of the 15 pa-
tients with DO on UDS, 12 (80%, P=0.018) reported OAB and
2 (14.3%, P=0.653) had severe LUTS. A filling phase abnormal-
ity was identified in 21 patients, of which 18 (85.7%, P=0.002)
reported OAB and 3 (14.3%, P =0.224) had severe LUTS. BOOI
and BCI were not significantly correlated with OAB or IPSS.

Of the men without any OAB symptoms at baseline, 3 (8.8%,
P=0.022) had DO, 4 (11.8%, P=0.002) showed a filling phase
abnormality on UDS, 13 (46.4%, P=0.611) had a flow rate of
less than 15 mL/sec, 7 (30.4%, P=0.767) showed obstruction,
and 3 (13.0%, P=1.00) showed detrusor underactivity. Of the
men whose IPSS indicated mild or absent LUTS, 7 (19.4%,
P=0.072) showed a filling phase abnormality, 13 (43.3%, P=
0.151) had a Qmax of less than 15 mL/sec, 5 (20%, P=0.072)
showed obstruction, and 4 (16%, P=0.524) showed detrusor
underactivity.

DISCUSSION

LUTS were common in this cohort of men with a median age
of 64.5 years. Nearly half of the men reported moderate or se-
vere LUTS, and 53.8% reported OAB symptoms prior to sur-
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gery. The large, population-based European Prospective Inves-
tigation into Cancer and Nutrition study found a similar preva-
lence of storage LUTS in adult men [13]. The Concord Health
and Aging in Men Project (CHAMP) study surveyed LUTS
among community-dwelling men over 70 years of age (mean
age, 77 years) without prostate cancer, and it serves as a source
of comparative data to that of the men from the current cohort
located in Sydney, since some participants in that study lived
within the same geographical vicinity [12]. Despite the older
age group in the CHAMP study, 37.2% of the 1,705 men re-
ported moderate to severe LUTS and 37.6% reported OAB [14].
The distribution of LUTS in the ROSE study appears to be sim-
ilar to the cohort of men (median age, 63 years) undergoing RP
in the United States examined in the study by Masters and Rice
[5], in which 56% of participants had moderate to severe LUTS.
The cohort in the study by Schwartz and Lepor [6] from Swit-
zerland (median age, 61 years) showed a slightly lower propor-
tion of moderate to severe LUTS (43%). While precise compar-
isons to the findings of the CHAMP study are not possible, it
does appear that the patients diagnosed with localized prostate
cancer in the ROSE study had more severe LUTS than the older
men in the CHAMP study from a similar region in Australia.
This is likely because PSA testing was more likely to have been
performed for symptomatic patients than for asymptomatic pa-
tients, for whom PSA screening is not routinely performed.

On initial UDS, DO was identified in 16 of the men (18.8%),
and LoC was identified in 3 of the men (15.3%). Nineteen of
the men (29.5%) showed obstruction, and 9 (14.8%) showed
poor bladder contractility. The prevalence of urodynamic ab-
normalities in our study appears to be much greater than that
found in the prospective study by Majoros et al. [15], in which
DO, LoC, obstruction, and poor contractility were shown in
23.8%, 1.6%, 14%, and 3.2% of subjects, respectively, across a
sample that included 68 men with a mean age of 61.9 years.
However, in a prospective study by Giannantoni et al. [16],
more baseline UDS abnormalities were identified than in the
present study, with DO, LoC, obstruction, and detrusor under-
activity being shown in 61.2%, 37.1%, 59.3%, and 38.8% of sub-
jects, respectively, across a sample that included 54 men with a
mean age of 67 years. Definitions similar to the present study
for UDS were used. The differences between these studies and
the present study most likely arise from different symptomatol-
ogy at presentation. It is not clear whether patients in the study
by Giannantoni et al. [16] were initially diagnosed via asymp-
tomatic PSA screening or via PSA testing after presenting with
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LUTS.

The present study is the largest prospective study assessing
baseline LUTS and UDS in men undergoing RP for localized
prostate cancer to date. Moreover, it is one of the first studies to
investigate the correlation between baseline LUTS and UDS
findings in a contemporary cohort of men undergoing RP.
There was very little correlation between OAB or IPSS and ob-
struction or bladder contractility. This is consistent with previ-
ous studies that have shown poor correlations between IPSS
and obstruction on UDS for both men and women, even after
the IPSS was split into voiding and storage symptoms, and
highlights the difficulty of diagnosing obstruction based purely
on presenting symptoms [7-9]. There was, however, a higher
correlation between OAB and filling phase abnormalities in our
study. OAB or LoC was found in 18 of the men (47.4%) who
had complete data and reported OAB, and there was a statisti-
cally significant correlation between OAB and LoC. Moreover,
of the 15 patients with DO or any filling phase abnormality,
80% and 85.7%, respectively, reported OAB. Previous studies
examining women with OAB have shown that 26%-69.8% of
those with OAB-dry and 35%-69.8% of those with OAB-wet
showed DO on UDS [17-19]. Fewer studies have examined
men. However, the correlation between OAB and DO was
shown to be stronger for men than for women in studies by
both Al-Ghazo et al. [19] and Hashim and Abrams [20], which
found that 63% and 69% of men with OAB-dry and 93% and
90% of men with OAB-wet, respectively, showed DO on UDS.
In addition, a study by Al-Zahrani and Gajewski [21] found a
weak correlation between OAB and DO, but a slightly stronger
correlation between DO and urgency incontinence in men.
These previous studies only analysed UDS data from symptom-
atic patients.

To our knowledge, this is also the first study of its kind to
analyse UDS data and clinical correlations in asymptomatic
men as well as in those with LUTS. Of the men who did not re-
port OAB, 4 (11.8%) showed filling phase abnormalities, ap-
proximately half had a Qmax of more than 15 mL/sec, 7
(30.4%) showed obstruction, and 3 (13.0%) showed poor con-
tractility. Of the men whose IPSS indicated mild or no LUTS, 5
(20%) showed obstruction, and 4 (16%) showed poor bladder
contractility. Clinical assessment including IPSS and (noninva-
sive) uroflowmetry failed to identify significant bladder pathol-
ogy in men undergoing RP. The asymptomatic group is of par-
ticular concern when being assessed for RP as they would not
be routinely identified on a preoperative basis and may be the
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group most likely to suffer significant functional deterioration
following RP.

Following our study, the bladder remains a “unreliable wit-
ness” when it comes to bladder outflow obstruction, even
though OAB symptoms seem to correlate moderately with un-
derlying bladder pathophysiology. The follow-up stages of the
ROSE study will identify whether UDS findings or other clini-
cal parameters can predict functional outcomes following RP.

In conclusion, LUTS and OAB were common in men with
localized prostate cancer undergoing RP. DO and UDS filling
phase abnormalities were strongly correlated with OAB. The
bladder remained an “unreliable witness” for bladder outflow
obstruction and bladder contractility in this cohort. Urody-
namic filling phase abnormalities were found in 11.8% of men
without OAB, and 20% of men with no LUTS or with mild
LUTS were found to show obstruction on UDS. Symptomatic
and functional assessment may therefore have a role in the pre-
operative counselling of patients and possibly guide postopera-
tive management of LUTS, especially if OAB is present.
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