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Abstract
Purpose: To evaluate the efficacy and safety of benign prostatic obstruction (BPO) surgery
in patients with preoperative urinary catheterization.
Patients and Methods: We conducted a multi-institutional retrospective study including all
patients who failed a trial without catheter (TWOC) after acute urinary retention (AUR)
between January 2017 and January 2019. Patients with neurogenic bladder, prostate
cancer or urethral stricture were excluded from the analysis. Patients underwent either
monopolar/bipolar transurethral resection of the prostate (TURP), photoselective
vaporization of the prostate (PVP), prostate artery embolization (PAE), open
prostatectomy (OP) or endoscopic enucleation. The primary endpoint was 12-month
urinary catheter free-survival without using benign prostatic hyperplasia (BPH)medications.
Results: One hundred and seventy one consecutive men (median age: 71 years; median
prostate volume: 75 cm³) underwent BPO-surgery including 48 (28%) TURP, 62 (36.3%)
PVP, 21 (12.3%) endoscopic enucleation, 15 (8.8%) PAE and 25 (14.6%) OP. The median
duration of preoperative urinary catheterization was 69 days (IQR 46–125). The twelvemonth urinary catheter free-survival rate was 84.8% (145/171). Satisfactory voiding
returned to 121 patients (70.8%). On backward stepwise multivariable analysis, PVP (OR
0.27[0.10-0.69]; p=0.008), PAE (OR 5.27[1.28-27.75]; p=0.03), endoscopic enucleation (OR
0.08[0-0.49]; p=0.023), OP (OR 0.10[0.01-0.57]; p=0.034), Charlson score (OR 1.36[1.141.66]; p=0.001) and number of preoperative TWOC failure (OR 2.53[1.23-5.51]; p=0.014)
were significantly associated with catheter free-survival.
Conclusions: In this multi-institutional retrospective study including patients with
preoperative catheterization, the overall success rate of BPO-surgery was 70.8% after oneyear follow-up. Compared to TURP, enucleation methods and PVP were associated with
better catheter free-survival, while PAE was associated with higher risk of AUR recurrence.
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Introduction
Acute urinary retention (AUR) is one of the most common urological emergencies in the
aging male population. More than 10% of men in their 70's and a third of men in their 80's
are expected to be affected by this condition [1-2]. AUR is defined as a painful and
palpable bladder, when the patient is unable to pass urine [3]. The etiology of AUR is
thought to be multi-factorial, but is most commonly secondary to benign prostatic
obstruction (BPO) [4]. Management of AUR consists of immediate bladder drainage by
urethral catheterization. Evidence that urgent surgery after AUR is associated with high
morbidity [5] has led to the generalized use of a trial without catheter (TWOC) [6-7]. Oral
alfuzosin 10 mg once daily increases the likelihood of successful TWOC and should be
continued beyond the acute phase as it reduces the need for BPO surgery [8]. If the first
TWOC fails, a second TWOC may be attempted one to two weeks later, but its
effectiveness is limited [9].
In case of unsuccessful TWOCs, surgical intervention is considered to be the end point for
AUR [10]. Monopolar transurethral resection of the prostate (TURP) has remained the
cornerstone of BPO surgical treatment for more than nine decades. Over the past 20 years
there have been considerable technological advancements in BPO procedures, and to date
a wide range of surgical procedures is now available [11]. These alternative procedures
include, bipolar TURB [12], Holmium laser enucleation (HoLEP) [13], photoselective
vaporization of the prostate (VEP) [14] and prostatic artery embolization (PAE) [15]. The
surgical outcomes for the treatment of AUR with failed TWOCs remain still undefined.
The aim of this multi-institutional study was to evaluate the efficacy and safety of BPO
surgery in patients with preoperative catheterization who failed TWOCs after AUR.
Materials & Method
Study population
Ethical approval was obtained from the Ethics Committee of the French Association of
Urology (CERU_2019011). Consecutive patients who underwent BPO-procedures in La
Conception Academic Hospital & Nord Academic Hospital, Marseille, France, and
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considered. The included population focused on patients with refractory urinary retention
despite the use of α-blocker and TWOC and who were eligible for BPO surgery. All patients
had preoperative urinary catheter. Patients known to have neurogenic bladder, prostate
cancer or urethral stricture were excluded from the analysis. Patients had at least 12
months clinical follow-up.
The baseline variables recorded included: patient age, body mass index (BMI), ageadjusted Charlson comorbidity index, antithrombotic therapy intake, PSA serum level
(ng/ml), prostate volume (cm³), prior BPH procedure, time between AUR and surgery
(days) and number of failed TWOC.
Desobstructive procedures
Patients with AUR were catheterized and received once daily α-blocker. The catheter was
removed after at least two doses of α-blocker. A TWOC was considered successful if the
patient returned to satisfactory voiding without re-catheterization. If the first TWOC failed,
successive TWOCs could be attempted one to two weeks later. All patients included had
unsuccessful TWOC(s) and had a preoperative urinary catheter. Preoperative evaluations
included digital rectal examination, urinary ultrasound, serum prostate-specific antigen
(PSA), serum creatinine and urinary analysis including culture. In our centers, urodynamic
studies were usually performed in well-selected patients (diabetes mellitus, radiotherapy
or previous pelvic surgery, overactive bladder in the foreground) before BPO surgery.
However, urodynamic testing in patients with an indwelling urinary catheter was difficult
to perform due to the need to introduce clean intermittent self-catheterization in elderly
patients. Therefore, urodynamic studies were often not performed or results were not
available. Patients included in this study underwent either monopolar TURP, bipolar TURP,
PVP using 180-W lasers, PAE, OP, HoLEP or GreenLight enucleation of the prostate (80-W
laser, GreenLEP). Monopolar and bipolar TURP cases were combined into one treatment
type, “TURP”, as they provide very similar functional outcomes *16+. The registry also
collected cases of HoLEP and GreenLEP procedures, and they were also combined into one
treatment type, “Endoscopic Enucleation”. The choice of surgical technique depended on
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equipment, and surgeon experience. The surgeons had various experience with BPO
surgery. The only surgeon who performed HoLEP had experience with more than 170
procedures. The two surgeons who performed GreenLEP had experience with 30
procedures each. The radiologist had performed 110 PAE. OP, TURP and PVP surgeries
have long been implemented in our centers and it is difficult to estimate the number of
operations per surgeon. All the surgeons were well trained in these techniques. The
surgical procedures were performed in a standardized fashion according to previously
described techniques. After each procedure, a 20 or 22 French (Fr) 3-way transurethral
catheter was inserted. Catheter removal was planned depending on the surgical procedure
(24 to 48 hours following transurethral procedures, 5 to 7 days following OP, and 15 days
following PAE).
Follow-up and study endpoints
Patients after BPO-procedures were reviewed four to six weeks after urethral catheter
removal to evaluate treatment response and adverse events. If patients had symptomatic
relief, further re-assessment at 6- and 12-months was scheduled.
The primary endpoint was 12-month urinary catheter free-survival without using BPH
medications which was defined as a catheterization for a new episode of AUR in the 12
months following the surgical procedure. Secondary outcomes included: reoperation rate,
safety of procedures which was evaluated according to the Clavien–Dindo classification of
surgical complications [17], and analysis of in-hospital costs for each procedure. Detailed
expense reports based on work records of activities and services performed by the medical
and nursing staff, medical consumables used, medications administered, and costs for
accommodation, rooms and equipment were provided by the accounts department of the
hospital. These were used to compare in‐hospital costs for each procedure.
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Data analysis
Demographic data, preoperative clinical information, perioperative and follow-up variables
were recorded from the patients’ medical files. Descriptive statistics were delineated for
the available variables. Quantitative variables were reported in median, interquartile range
[IQR] and analyzed using Kruskal-Wallis test. Categorical variables were described as
numbers and percentages and were analyzed by Fisher’s exact test. Backward stepwise
multivariable logistic regression was used to identify predictive factors of BPH-procedures
failure to successfully remove urinary catheters. Variables with p < 0.20 in univariate
analysis were considered to be included in a multivariate logistic regression model to
calculate the adjusted ORs and 95% CIs. To detect multicollinearity, we calculated the
Variance Inflation Factors (VIF) of each variable included in the model. Factors with VIF > 3
were excluded. The area under the receiver operating characteristic (ROC) curve was used
to evaluate the model discrimination. Statistical analyses were performed using R Version
3.5.3 (The R Foundation for Statistical Computing). For all tests a p value of < 0.05 was
considered statistically significant.
Results
One hundred and seventy one consecutive men after TWOC failure following AUR
underwent BPO-procedures between January 2017 and January 2019. The procedures
performed included 48 (28%) TURP, 62 (36.3%) PVP, 21 (12.3%) endoscopic enucleation,
15 (8.8%) PAE and 25 (14.6%) OP. The median follow‐up was 14 (IQR 13-15) months.
Completed 12 months of follow-up was achieved in all patients.
Clinical and demographic characteristics
Table 1 shows the baseline characteristics of the 171 patients. The median age was 72
years (IQR 65-80), the median PSA level was 5.3 ng/mL (IQR 2.9-9) and the median
prostate volume was 75 cm³ (IQR 56-110). All patients had urinary retention and the
median number of TWOCs failed was 2 (IQR 2-3). The median time between AUR and BPOprocedure was 69 days (IQR 46–125).
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Efficacy of BPO procedures
Urological outcomes after BPO-procedures are summarized in Table 2. Compared to TURP
(6 [5-7] days), length of hospital stay was longer in the OP group (11 [10-12]; p < 0.001)
and shorter in the PVP, endoscopic enucleation and PAE groups (5 [5-6] days; p = 0.002, 3
[3-3] days; p < 0.001 and 3 [3-4] days; p < 0.001, respectively). Postoperative success of
catheter removal was achieved in 154 cases (90%) with a lower success rate in the
embolization group (53.3%; p < 0.001). Twelve-month urinary catheter free-survival in the
overall cohort was 84.8% (145/171) (Figure 1). Among them, 121 patients (70.8%) returned
to satisfactory voiding without postoperative use of BPH medications. Compared to TURP
(60.4%), urinary catheter free-survival without using BPH medications was higher in OP
(92%; p = 0.005) and endoscopic enucleation (100%; p < 0.001) groups, similar in the PVP
group (74.2%; p = 0.15) and lower in the PAE group (13.3%; p = 0.002).
Among the 26 patients who had recurrence of AUR, the reported reoperation rate up to 12
months post-procedure was 2.9% (5/171): three cases after PAE failure, one case after
TURP failure, one case after PVP failure and no cases after OP or endoscopic enucleation (p
= 0.01). Two of these patients underwent endoscopic enucleation, one patient had TURP
and one patient had PVP. All secondary therapies allowed catheter removal.
Patients who failed to remain without catheter despite surgery were most likely to be frailpatients (Table 1). They were older (p = 0.006) with more comorbidities (p < 0.001)
including cardiovascular diseases (p = 0.007). The number of preoperative TWOC failed
was higher witnessing to a greater reluctance of surgeons to offer surgery to these
patients. Interestingly, they didn't have a longer catheter dependency before the
procedures or a higher prostate volume. On backward stepwise multivariable logistic
regression analysis adjusted for variables with p < 0.20 in univariate analysis, PVP (OR 0.27
[0.10-0.69]; p = 0.008), PAE (OR 5.27 [1.28-27.75]; p = 0.03), endoscopic enucleation (OR
0.08 [0-0.49]; p = 0.023), OP (OR 0.10 [0.01-0.57]; p = 0.034), Charlson score (OR 1.36
[1.14-1.66]; p = 0.001) and the number of preoperative TWOC failure (OR 2.53 [1.23-5.51];
p = 0.014) were significantly associated with catheter free-survival (Figure 2). The
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operating characteristic curve was 0.843, indicating high discrimination power.
Postoperative complications
Table 3 shows the 30-day postoperative complications classified according to the ClavienDindo grading system. There were significant differences concerning the overall
complication rate between the five study groups (p = 0.002). Minor (p = 0.046) and major
complications (p = 0.027) were higher following OP. Major complications after OP included
one hemorrhagic shock and two vesico-cutaneous fistulas requiring reoperation. One
major episode of septic shock occurred after TURP.
Cost analysis
Compared to TURP (median: 6102€), costs of hospitalization were lower in PAE (median:
3837€), PVP (4303€) and endoscopic enucleation (3847€) groups (p < 0.001). No significant
difference was found between PAE, PVP and endoscopic enucleation groups. Conversely,
OP was associated with higher costs than TURP (7812€, p = 0.016).
Discussion
We performed a multi-institutional contemporary series of consecutive patients
undergoing BPO procedures for refractory urinary retention despite the use of α-blocker
and TWOCs. Compared to the current literature, the novelty of this study was to evaluate
outcomes of BPO-procedures only in patients who were preoperatively catheterized.
Among the 171 patients included, the overall success rate of BPO procedures without
postoperative use of BPH-medication was approximatively 70% after one year. Taking into
account the benefits and risks of each procedure, 180-W PVP and endoscopic enucleation
appeared to be the best surgical approaches for removing urinary catheter and allowing
satisfactory voiding in patients with a preoperative urinary catheter.
Our results confirm that enucleation methods performed better than TURP when either an
open approach (OR 0.10 [0.01-0.57]) or laser energy (OR 0.08 [0-0.49]) were used. The fact
that enucleation methods achieved the best outcomes compared with resection methods
is not surprising, since enucleation removing more prostatic tissue [18]. However, despite
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more perioperative complications and longer hospital stay. The high incidence of
perioperative morbidity of OP has prompted urologists to find less invasive treatment
options that can reproduce the same functional results. In our study, endoscopic
enucleation of the prostate achieved similar short- and medium-term efficacy to OP and
had a more favorable perioperative safety profile. Currently, we recommend that OP could
be proposed for men with prostates > 80 mL only if endourological equipment including a
holmium laser or a bipolar system is not available. Conversely, the major drawback of the
endoscopic enucleation procedures is a long and steep learning curve, preventing its
widespread use throughout the urological community. Several studies have evaluated the
learning curve for HoLEP and GreenLEP and have suggested that a range of 40–70 cases is
required to achieve a stable outcome level [19-21].
Given the rapid progression of the PVP technology over the last decade, there are limited
long-term studies, and the current literature largely reports data from early 80-W and 120W systems [22-23]. A meta-analysis of four RCTs including 559 patients comparing PVP
using the 80-W and 120-W lasers with TURP was performed in 2016 [24]. This study
demonstrated no significant difference in functional and symptomatic parameters at 6-,
12-, and 24-month intervals when compared to TURP. However, the proportion of patients
preoperatively catheterized was low, allowing no conclusion in this subgroup.
Furthermore, the increase in power to 180 W has led to a faster and more efficient energy
transfer that improves tissue removal [25]. Compared to TURP, 180-W PVP was
significantly associated (OR 0.27 [0.10-0.69]) with catheter free-survival in our multivariate
analysis. Patients undergoing PVP experienced a similar rate of adverse effects as
compared with TURP patients, conferring a more favorable risk benefit in favor of PVP in
patients with prolonged catheterization.
Compared to TURP, we showed that PAE (OR 5.27 [1.28-27.75]) was significantly
associated with lower rate of catheter free-survival. Our results are in accordance with a
previous study where TURP has a more pronounced, pure urodynamic desobstructive
effect than PAE [26]. Endoscopic procedures should be preferred rather than PAE in
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acute urinary retention with prolonged catheterization.
New techniques may be associated with an increased cost in terms of equipment and
consumables use. However, these additional costs may be balanced by shorter hospital
stay and other improvements in perioperative care. In accordance with a previous study
from the French committee of lower urinary tract symptoms [27], we showed that PAE,
PVP and HoLEP could be cheaper than TURP and OP due to their benefit regarding length
of hospital stay [27]. Future studies are needed to evaluate long-term cost effectiveness of
these techniques.
There are some limitations in this study. The retrospective design of this study presents
inherent limitations. Longer term follow-up is required to fully realize the potential
differences between both surgical treatments. Preoperative and postoperative symptoms
index score (international prostate symptoms score [IPSS]) as well as uroflowmetry (Qmax
and post-voiding residual) parameters were not available. This study included patients
with prolonged bladder catheterization in whom these data were not assessable
preoperatively, limiting comparisons. The indication for desobstructive surgery in older,
frail-patients has to balance life expectancy, functional outcome, and surgical risk. Some of
these patients were probably not included during the study period which could lead to
selection bias. Minimally Invasive Surgical Therapy (MIST) is increasingly relevant as a large
percentage of men who remain excluded from invasive surgery. Our series did not include
some new methods for treating benign prostatic hyperplasia such as prostatic urethral lift,
aquablation and water vapor thermal therapy. These MISTs as PAE could be considered as
an alternative to conventional surgical treatments for catheter-dependent patients
especially those at high anesthesia risk due to comorbidities.
Conclusion
In this multi-institutional retrospective study, approximatively 70% of patients with
preoperative urinary catheters who underwent BPO surgery returned to satisfactory
voiding without using BPH-medications after one year follow-up. Compared to TURP,
enucleation methods and PVP were associated with better catheter free-survival while PAE
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was associated with higher risk of AUR recurrence. Further prospective randomized

controlled trials are needed to confirm our results.
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Table 1 – Baseline characteristics

Overall cohort

Success

Failure group

(n = 171)

group

(n = 47)

p

(n = 124)
Median (IQR) age, years

72 (65-80)

71 (64-79)

77 (70-82)

0.006

Median (IQR) Body Mass

24.7 (23-27.3)

24.4 (23-27)

25 (22.6-28)

0.76

4 (3-6)

3 (2-5)

5 (4-7)

< 0.001

Antithrombotic, n (%)

81 (47.4)

51 (41.1)

30 (63.8)

0.007

Median (IQR) serum PSA level,

5.3 (2.9-9)

5.9 (3.1-9.3)

5 (2.5-7.5)

0.34

75 (56-110)

81 (50-120)

66 (48-92)

0.01

Prior BPO procedure, n (%)

8 (4.7)

5 (4)

3 (6.3)

0.68

Median (IQR) preoperative

69 (46-125)

67 (45-118)

79 (51-149)

0.26

2 (2-3)

2 (2-3)

2 (2-3)

0.01

Index
Median (IQR) Charlson score

ng/ml
Median (IQR) prostate
volume, cm³

catheterization time, days
Median (IQR) number of
TWOC
Legend: PSA: Prostate Specific Antigen; BPO: Benign Prostatic Obstruction; TWOC: Trial
Without Catheter

Page 17 of 21

17

Journal of Endourology
Efficacy and Safety of Surgery for Benign Prostatic Obstruction in Patients with Preoperative Urinary Catheter (DOI: 10.1089/end.2020.0704)
This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

Downloaded by Univ Of Western Ontario from www.liebertpub.com at 08/23/20. For personal use only.

Table 2 – Perioperative and Long Term Clinical Outcomes

Overall

TURP

cohort

(n = 48)

PVP

Endoscopic

PAE

OP

(n = 62) Enucleation

(n =

(n =

(n = 21)

15)

25)

3 (3-3)

3 (3-4)

11

<

(10-

0.001

(n =

p

171)
Median (IQR)
length of hospital

6 (5-8)

6 (5-7)

5 (5-6)

stay, days

12)
Postoperative
success of catheter

154

42

58

removal, n (%)

(90)

(87.5)

(95.1)

catheter free-

148

38

57

survival, n (%)

(86.5)

(79.1)

(91.9)

catheter free-

145

38

55

survival, n (%)

(84.8)

(79.1)

(88.7)

21 (100)

8

25

<

(53.3)

(100)

0.001

8

24

<

(53.3)

(96)

0.001

7

24

<

(46.6)

(96)

0.001

5

1 (4)

<

6-month urinary
21 (100)

12-month urinary

0 (0)

Using BPH
medications

24 (14)

9 (18.7)

9 (14.5)
21 (100)

Without
using BPH
medications

21 (100)

121

29

46

(70.8)

(60.4)

(74.2)

(33.3)

0.001
23

2
(13.3)

(92)

<
0.001
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Legend:

TURP: Transurethral Resection of the Prostate; PVP: Photoselective Vaporization of the

Prostate; PAE: Prostate Artery Embolization; OP: Open Prostatectomy; TWOC: Trial

Without Catheter

Page 19 of 21

19
Table 3 – Overall 30 Day Postoperative Complications Classified According to ClavienJournal of Endourology
Efficacy and Safety of Surgery for Benign Prostatic Obstruction in Patients with Preoperative Urinary Catheter (DOI: 10.1089/end.2020.0704)
This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

Downloaded by Univ Of Western Ontario from www.liebertpub.com at 08/23/20. For personal use only.

Dindo Grading System

Overall

TURP

PVP

Endoscopic

PAE

OP

cohort

(n =

(n =

Enucleation

(n =

(n =

(n =

48)

62)

(n = 21)

15)

25)

p

171)
Overall
postoperative
0.002

complications, n
(%)
None

120

35 (73)

50 (81)

16 (76)

10 (67)

9 (36)

13 (27)

12 (19)

5 (24)

5 (33)

16 (64)

12 (25)

12 (19)

5 (24)

5 (33)

13 (52) 0.046

1 (2)

0 (0)

0 (0)

0 (0)

3 (12)

(70.2)
At least one
complication

51
(29.8)

Grade 1-2, n (%)

47
(27.5)

Grade ≥ 3, n (%)

4 (2.3)

0.027

Legend:
TURP: Transurethral Resection of the Prostate; PVP: Photoselective Vaporization of the
Prostate; PAE: Prostate Artery Embolization; OP: Open Prostatectomy
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Figure 1 – Bladder Catheter Free-survival according to the BPO-procedure

Legend:

BPO: Benign Prostatic Obstruction; OP: Open Prostatectomy; PVP: Photoselective

Vaporization of the Prostate; TURP: Transurethral Resection of the Prostate; PAE: Prostate

Artery Embolization
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Figure 2 - Forest plot of the Odds Ratios with 95% Confidence Intervals Based on

Different Covariates Included in Multivariate Analysis

Legend

TURP: Transurethral Resection of the Prostate; PVP: Photoselective Vaporization of the

Prostate; PAE: Prostate Artery Embolization; OP: Open Prostatectomy; TWOC: Trial

Without Catheter

