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Abstract

Introduction: A history of transurethral surgery of the pros-
tate is generally considered as a risk factor of adverse func-
tional outcomes after radical prostatectomy (RP). We tested
whether the risk of postoperative urinary incontinence (UIC)
and erectile dysfunction (ED) after RP could be further sub-
stantiated in such patients. Materials and Methods: We test-
ed the effect of the following variables on UIC and ED rates
1 year after RP: residual prostate volume after transurethral
desobstruction, the time from transurethral desobstruction
to RP, the type of transurethral desobstruction (TURP vs. la-
ser enucleation), age, and nerve-sparing surgery (yes vs. no).
UIC was defined as usage of any pad except a safety pad. ED
was defined as no sexual intercourse possible. Results: Over-
all, 216 patients treated with RP between 2010 and 2019 in
a tertiary care center were evaluated. All patients had previ-
ously undergone transurethral desobstruction. Regarding
UlCanalyses, only time from transurethral desobstruction to
RP significantly influenced UIC rates (p = 0.003). Regarding

ED rates, none of the tested variables reached statistical sig-
nificance. Conclusion: The risk of UIC and ED after RP is sub-
stantial in men who had previously undergone transurethral
desobstruction. The time from transurethral desobstruction
to RP significantly impacts on the postoperative UIC rates.
This observation should be further explored in future stud-
ies. © 2021 S. Karger AG, Basel

Introduction

Radical prostatectomy (RP) is a common surgical pro-
cedure for the treatment of localized prostate cancer
(PCa). Over the last decades, significant improvements
regarding our understanding of prostatic anatomy and
further surgical refinements have led to an overall de-
crease in RP-related morbidity. For example, the descrip-
tion of the neurovascular bundles and surgical techniques
enabling nerve-sparing surgery have significantly de-
creased postoperative erectile dysfunction (ED) rates [1,
2]. Moreover, amelioration of surgical preparation tech-
niques of the urinary sphincter resulted in better postop-
erative continence rates [3]. Finally, the overall increasing
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usage of robotic-assisted RP might be associated with su-
perior functional outcomes [4]. However, this observa-
tion is matter of ongoing discussion. Despite these modi-
fications, however, postoperative urinary incontinence
(UIC) and ED rates are still nonnegligible and thus a mat-
ter of concern.

Several patient adherent risk factors for adverse func-
tional outcomes after RP have been identified. Among
others, obesity, prostate volume, and advanced age are
associated with an increased risk of postoperative UIC [5,
6]. Concerning erectile function, advanced age, preopera-
tive erectile function, and comorbidities may among oth-
er factors adversely affect postoperative ED rates [7].

Another potential risk factor for increased rates of UIC
and ED after RP is previous surgery of the prostate in the
medical history. Several reports demonstrated that pa-
tients who underwent transurethral resection of the pros-
tate (TURP) or laser enucleation of the prostate before RP
are at risk of inferior continence and potency rates [8, 9].
However, not all studies could corroborate these findings
[10]. Of note, most of the aforementioned studies used
previous TURP or laser enucleation of the prostate as a
binary variable (yes vs. no). It is well conceivable that
among those patients, further characteristics such as time
from TURP to RP or residual prostate volume may fur-
ther affect functional outcomes.

The aim of the current study was to evaluate the im-
pact of several factors potentially affecting continence
and potency rates after RP in patients treated with previ-
ous TURP or laser enucleation of the prostate. We aimed
at evaluating whether all these patients harbor the same
risk of postoperative UIC and ED.

Materials and Methods

The study was approved by the institutional review board. We
relied on data of patients with localized PCa treated with RP in a
tertiary care center. All patients had previously undergone trans-
urethral desobstruction of the prostate due to benign prostatic en-
largement. Previous transurethral desobstruction was performed
by classical TURP or by laser surgery. A differentiation between
different types of lasers was not performed, since this information
was not available. RPs were performed either with an open retro-
pubic approach or with the da Vinci system. The histopathological
workup did not differ between patients treated with open RP or
robotic-assisted RP. High-volume surgeons performed all RPs. A
minimum time interval of 3 months from transurethral desob-
struction to RP was generally required prior to RP. We restricted
our analyses to RPs performed between 2010 and 2019 to ensure a
relatively current assessment.

Patients were excluded from analyses if they received adjuvant
or salvage radiation therapy within 1 year after RP (n = 29), as this

Radical Prostatectomy after Transurethral
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Table 1. Characteristics of the entire patient cohort (N = 216)

Variable N (%)
Age at radical prostatectomy
Median (IQR) 68 (63-71)
Surgical treatment
Open retropubic prostatectomy 151 (69.9)
da Vinci prostatectomy 65 (30.1)
TRUS-derived prostate volume, cm?
Median (IQR) 24 (18-32)

Time from transurethral desobstruction to radical prostatectomy,
months

Median (IQR) 53 (11-96)
Transurethral desobstructive surgery

TURP 187 (86.6)

Laser surgery 29 (13.4)
Tumor stage after radical prostatectomy

pT2 137 (63.4)

pT3a 56 (25.9)

pT3b 23 (10.6)
pN-stage

pNO 180 (83.3)

pN1 7(3.2)

pNx 29 (13.4)
Gleason grade group of the radical prostatectomy specimen

1 22 (10.2)

2 136 (63.0)

3 49 (22.7)

4 1(0.5)

5 8(3.7)
Surgical margins

Positive 25(11.6)

Negative 189 (87.5)

Unknown 2(0.9)
Full continence 1 year after prostatectomy

No 55 (25.5)

Yes 161 (74.5)

Rates of erectile dysfunction 1 year after prostatectomy with
nerve-sparing surgery in preoperatively known potent patients
(n=63)

No erectile dysfunction

(sexual intercourse possible) 25 (38.5)

is associated with an increased risk of postoperative ED or UIC
[11]. Moreover, patients with evidence of metastases before RP
(tumor stage > M1b) were also excluded (n = 2), due to the com-
mon necessity of leastwise adjuvant androgen deprivation therapy.
Finally, patients with unknown data regarding time from TURP to
RP were likewise excluded (n = 4). This resulted in overall 216 eli-
gible patients for analyses.

We assessed the rates of UIC and ED 12 months after RP. Data
were retrieved from our prospectively collected database. In this
database, data from all patients who underwent RP in our institu-
tion are collected (written informed content required) and follow-
up questionnaires regarding oncologic and functional parameters
are implemented 1 week, 6 months, 12 months, and every other
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Table 2. Logistic regression analysis for the prediction of urinary incontinence (usage of 21 pads per day) 1 year

after radical prostatectomy

Odds ratio 95% CI p value
Age 0.99 0.94-1.05 0.81
TRUS volume 0.99 0.98-1.02 0.86
Time from transurethral desobstruction to radical prostatectomy 0.99 0.985-0.997 0.003

year after RP. For both endpoints, we tested the impact of the fol-
lowing parameters: age (continuously coded and categorized),
TRUS-derived prostate volume (continuously coded and catego-
rized), time from transurethral desobstruction to RP (continuous-
ly coded and categorized), and the surgical approach of transure-
thral desobstruction (TURP vs. laser surgery). The impact of
nerve-sparing surgery (no vs. unilateral or bilateral) was only test-
ed for the prediction of UIC.

For assessment of UIC, we defined incontinence as usage of any
pad. Patients using a safety pad were considered continent. For
analyses of ED, we only relied on patients who had no evidence of
ED prior to RP (sexual intercourse possible) and underwent nerve-
sparing surgery (unilateral or bilateral). A patient was considered
as postoperatively potent if sexual intercourse (assisted or unas-
sisted) was possible. Of note, the categorization of the aforemen-
tioned predictor variables was not entirely similar for assessment
of ED and UIC rates, since the number of patients available for ED
analyses was substantially smaller than for UIC analyses.

For all statistical analyses, the Statistical Package for Social Sci-
ences (SPSS) version 19 was used. Univariable logistic regression
models were used to test the impact of continuously coded vari-
ables on continence and potency rates 12 months after RP. For
comparisons between categorized variables, the x* test was applied.
A p value of <0.05 was considered as statistically significant.

Results

The descriptive data of our patient cohort are shown
in Table 1. Overall, 216 patients fulfilled inclusion crite-
ria and were evaluated. The median age at RP was 68
years (IQR 63-71 years). The median TRUS-derived
prostate volume prior to RP was 24 cm® (IQR 18-32
cm?), and the median time from transurethral desob-
struction to RP was 53 months (IQR 11-96 months). The
majority of patients had previously undergone TURP
(86.6%), while the remaining 13.4% were treated by laser
surgery. Overall, 17 patients (7.9%) had evidence of PCa
in the histopathological workup of the resected prostate
tissue. Seven of those underwent RP within 6 months af-
ter transurethral desobstruction because of significant
PCa. The remaining 10 patients showed PCa progression
during follow-up and were therefore treated with RP.
Most patients were treated with open RP (69.9%), and an
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Table 3. Assessment of categorized variables for the prediction of
urinary incontinence (usage of 21 pads per day) 1 year after radical
prostatectomy

Incontinence, p value
% (n/N)
Age, years
<70 24.5 (37/151) 0.4
>71 27.7 (18/65) :
Nerve-sparing
Yes (uni- or bilateral) 24.3 (49/202) 0.26
No 40 (4/10) '
Prostate volume, cm?
<15 26.7 (8/30)
16-29 27.8 (32/115) 0.59
>30 21.1 (15/71)
Surgical desobstruction
TURP 24.1 (45/181) 023

Laser surgery 34.5(10/29)
Time from transurethral desobstruction to radical prostatectomy,
months

<12 32.7 (18/55)
13-60 31.3 (21/67) 0.04
>61 17.0 (16/94)

organ-confined tumor was revealed in the final histo-
pathological workup in 63.4%. Full continence (usage of
zero pads or asafety pad) 1 year after surgery wasachieved
by 74.5% of patients. No evidence of ED (intercourse
possible) 1 year after surgery was the case for 38.5% of
patients.

Tables 2 and 3 show the results of the univariable lo-
gistic regression models (Table 2) and the results of the x*
test (Table 3) for the prediction of UIC 12 months after
RP. Of the evaluated variables, only the time from trans-
urethral desobstruction to RP was statistically significant-
ly associated with UIC rates. Continuously coded, the
odds ratio (OR) was 0.99 (95% CI: 0.985-0.997; p = 0.003).
Categorized, the UIC rates were as follows: 32.7% (<12
months) versus 31.3% (13-60 months) versus 17% (=61
months [p = 0.04]).
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Table 4. Logistic regression models for the prediction of no erectile dysfunction (sexual intercourse possible) after
radical prostatectomy in preoperatively potent men (sexual intercourse possible)

Oddsratio  95% CI p value
No erectile dysfunction
Age 0.94 0.86-1.02 0.14
Prostate volume 0.98 0.94-1.02 0.27
Time from transurethral desobstruction to radical prostatectomy  0.997 0.99-1.004  0.42

Tables 4 and 5 show the results of the univariable lo-
gistic regression model (Table 4) for the prediction of no
ED 1 year after RP and the x” test results (Table 5) for the
respective endpoints. None of the tested variables was sig-
nificantly associated with ED (all p values > 0.05). Com-
parable findings were observed, when only patients with
bilateral nerve-sparing were considered (data not shown).

Discussion

During the last decades, the surgical procedure of RP
has significantly evolved. In consequence, the rates of
postoperative ED and UIC have decreased. In spite of
these improvements, overall ED and UIC rates after RP
are still significant [12-14]. For optimal patient counsel-
ing and to decrease the rate of unrealistic expectations
regarding the postoperative functional outcomes after
surgery, an accurate estimation of the individual patients’
risk of postoperative ED and UIC is important.

Previous transurethral surgery of the prostate — usu-
ally because of benign prostatic hyperplasia — has re-
peatedly been reported to be associated with inferior
postoperative functional outcomes after RP. For exam-
ple, Pompe et al. [8] showed that UIC and ED rates were
significantly lower 1 year after RP in patients who had
undergone previous transurethral desobstruction.
More precisely, after propensity score adjustment, the
UIC rates 1 year after RP were 25.9 versus 11.6%. In
multivariable analyses, previous TURP reached inde-
pendent predictor status of UIC (OR 2.06; p = 0.006).
Comparable results were shown for ED analyses, in
which previous TURP was significantly associated with
a lower rate of erectile function recovery (OR 0.48; p =
0.02). Conversely, other studies did not reveal a statisti-
cally significant adverse effect of previous TURP on
UIC and ED rates after RP. Exemplarily in the study by
Zugor et al. [15], the potency and continence rates 1
year after RP were likewise lower in patients treated

Radical Prostatectomy after Transurethral
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Table 5. Assessment of categorized variables for the prediction of
no erectile dysfunction 1 year after radical prostatectomy (sexual
intercourse possible) in preoperatively potent men (sexual
intercourse possible)

No erectile p value
dysfunction,
% (n/N)
Age, years
<70 42.6 (20/47)
>71 31.2 (5/16) 0.42
Prostate volume, cm’
<20 47.6 (10/21) 036
>21 35.7 (15/42) :
Surgical desobstruction
TURP 36.5 (19/52) 0.27

Laser surgery 54.5 (6/11)
Time from transurethral desobstruction to radical prostatectomy,
months

<12 47.1 (8/17)
13-60 37.5 (6/16) 0.77
>61 36.7 (11/30)

with previous TURP. However, the observed differenc-
es were not statistically significant. Other authors did
not find any meaningful difference between groups at
all [10].

Several factors may at least partly be responsible for
the conflicting results, such as differences in evaluated
sample sizes, age of the evaluated patients, or potential
differences regarding the respective surgeon’s experi-
ence. Moreover, the aforementioned studies usually
used previous transurethral surgery as a binary variable
(yes vs. no). Naturally, not every prostate after previous
transurethral desobstruction is the same. Residual pros-
tate volume or time from transurethral desobstruction
to RP may impact on postoperative functional out-
comes and should potentially be incorporated in statis-
tical analyses.
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In light of the conflicting results, Li et al. [16] recently
published a meta-analysis in 2019, in which the effect of
a previous TURP before RP on various clinical endpoints
was assessed. Regarding functional outcomes, the authors
found that previous TURP was associated with statisti-
cally significantly lower continence rates 1 year after RP
(OR 0.59; p < 0.001). Similarly, previous TURP was sig-
nificantly associated with lower rates of erectile recovery
1 year after surgery (OR 0.62; p < 0.001). At present, the
study by Li et al. [16] possibly provides the highest level
of evidence that previous TURP leads to adverse func-
tional outcomes after RP. However, the possible effect of
residual prostate volume or time from TURP to RP was
not evaluated in their study.

This said, in the current report we tested the hypoth-
esis that such factors could indeed further impact on uri-
nary continence and erectile function rates. We aimed to
evaluate a preferably homogenous patient collective.
Therefore, we restricted our analysis to patients who un-
derwent RP between 2010 and 2019. Moreover, patients
receiving adjuvant or salvage radiation therapy within 1
year after RP or with known metastatic disease were like-
wise excluded. The following was observed: overall, we
corroborated the previously described relatively high
UlIC rates 1 year after surgery. Using a strict definition for
incontinence (usage of any pad expect a safety pad was
considered as incontinent), the UIC rate was as high as
almost 26%. This number is much higher in comparison
to those from patients without previous prostatic surgery,
in whom rates of approximately 10% have been reported
[14]. Regarding potency, we likewise found and corrobo-
rated a substantial rate of ED after RP. Even though we
restricted this analysis to previously potent patients (de-
fined as sexual intercourse possible) with at least unilat-
eral nerve-sparing surgery, only 38.5% of patients could
maintain performing sexual intercourse 1 year after sur-
gery.

The main aim of our analysis was the identification of
risk factors, which are associated with higher odds of
postoperative UIC or ED. Regarding UIC, the only tested
variable which reached statistical significance was the
time from transurethral desobstruction to RP. UIC rates
were relatively high, when 60 months or less had passed
from transurethral desobstruction to RP but significantly
declined if >5 years had gone by. This could possibly
mean that the adverse effect of previous surgery of the
prostate exerts on urinary continence after RP diminish-
es with time.

When we assessed ED rates after RP, none of the test-
ed variables showed a statistically significant association
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with the probability of postoperative ED. However, this
finding should be interpreted with caution, as only 63 pa-
tients were preoperatively potent and had sufficient fol-
low-up data. It is possible that a larger sample size might
reveal different findings.

Our report has some shortcomings, which need to be
considered for interpretation of the data. The retrospec-
tive design with its inherent limitations is a clear short-
coming. Moreover, with an overall sample size of 216 pa-
tients we cannot fully rule out that this number is too
small for detection of statistically significant differences
between groups. Additionally, our definition of ED is de-
batable, as we did not use validated questionnaires such
as the International Index of Erectile Function (IIEF), but
relied on a more pragmatic approach (sexual intercourse
possible yes vs. no). This said, especially our findings re-
garding ED should be interpreted with caution. Finally,
our dataset does not allow us to differentiate between
stress UIC and urgency incontinence. It is possible that a
certain proportion of our evaluated patients rather suffer
from urgency incontinence, which cannot fully be attrib-
uted to the RP.

Taken together, we found that the time from transure-
thral desobstruction to RP influenced postoperative UIC
rates. Since prospective randomized controlled trials are
not possible in this field, large (preferably multicenter)
studies with robust follow-up data are desirable to better
identify and counsel patients at risk of adverse functional
outcomes when RP after transurethral prostate surgery is
intended.
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