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BACKGROUND: Water vapor thermal therapy (Rezum) is a minimally invasive treatment for benign prostatic enlargement (BPE).
Studies reporting urodynamic results regarding the procedure are rare. Our study aimed to assess the effectiveness of Rezum on
urinary outcome parameters in a consecutive series of patients and compare urodynamic data before and after treatment.
METHODS: We retrospectively evaluated all the patients treated with Rezum between 07/2017 and 12/2023 at our institution.
Patients who had more than one Rezum intervention, those who were unable to void (i.e., catheter-dependent patients), and those
with insufficient data were excluded from the data analysis. Descriptive outcomes, such as symptom scores (IPSS, IPSS-QoL), peak
flow in uroflowmetry (Qmax), post-micturition residual urine volume (PVR), and prostate volume (PVol), were analyzed. If available,
preoperative and postoperative urodynamic results were evaluated.
RESULTS: In total, 250 Rezum procedures were performed during the observational period. After applying the exclusion criteria, the
data from 193 patients were included in the analysis. Patients achieved significant symptom relief as measured using the IPSS (46%
reduction) and IPSS-QoL scores (41% reduction). Qmax improved by 4.8 ml/s, as the mean PVR significantly decreased by 50%. PVol
and PSA values decreased by 30% and 27.5%, respectively. In 19/193 patients with a urodynamic evaluation, pre- and postoperative
data analysis showed a significant reduction in the bladder outlet obstruction index (BOOI) by approximately 70%.
CONCLUSIONS: Rezum is effective and can improve urinary symptoms. In appropriate patients, Rezum can significantly reduce the
bladder outlet obstruction (BOO).
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INTRODUCTION
According to current guidelines, transurethral resection of the
prostate (TURP) is the standard of care for moderate-to-severe
drug-refractory lower urinary tract symptoms (LUTS) in patients
with prostate volumes up to 80 cc [1, 2].
Several minimally invasive treatment options for BPE have been

introduced in recent decades, including the Rezum System
(Boston Scientific, Marlborough, MA, US) [3, 4], which was
approved by the United States Food and Drug Administration
(US FDA) in 2015 (510(k) number K150786). Rezum involves
injecting radio-frequency-generated convective water vapor
thermal energy into the prostatic tissue under cystoscopic control
with a retractable needle. Water vapor is delivered for 9 s at
different overlapping treatment sites in the prostatic urethra,
causing immediate cell necrosis which result in improved LUTS.
The maximum effect of therapy is expected to be 6 weeks to
3 months postoperatively. In contrast to other minimally invasive
therapies (e.g., Urolift), Rezum can be applied to patients with a
median prostate lobe.

In 2021, a randomized controlled clinical trial reported
significant improvements in patient-related symptom relief,
quality of life, and uroflowmetry measurements over a 5-year
follow-up period [5]. Rezum has also been shown to be safe and
effective in multiple retrospective studies [6–11], but data on its
effect on bladder outlet obstruction (BOO) are rare [12].
It is important to mention that BOO can only be diagnosed

using pressure-flow measurements. BOO is defined by increased
detrusor pressure in combination with decreased urinary flow,
and threshold values to distinguish between non-obstructed and
obstructed bladders have been established. Various formulas
(e.g., BOOI) and nomograms (e.g., ICS, Schäfer nomogram, or
CHESS-nomogram) facilitate the assessment of BOO in individual
patients [13–17].
Our study aimed to evaluate the clinical outcomes of Rezum

treatment in a consecutive series of patients and provide further
evidence of its efficacy. Therefore, urodynamic data before and
after treatment were compared to better understand the effect of
Rezum on BOO.
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METHODS
Study population
Patients aged >40 years with symptomatic BPE without prior surgical
intervention of the prostate who were treated with Rezum between
07/2017 and 12/2023 were included and retrospectively analyzed. Patients
who underwent more than one Rezum intervention and those who were
unable to void prior to Rezum therapy (i.e., urinary retention, continuous
transurethral, suprapubic, or intermittent catheterization) were excluded
from data analysis. Only patients with sufficient data before and after the
treatment were included.
Further exclusion criteria were prostate cancer, urethral strictures,

prostatitis, active urinary tract infection, and neurogenic bladder
disorders.
This study was conducted in accordance with the current standard of

care according to the recommendations of the European Association of
Urology (EAU) guidelines on the management of non-neurogenic male
lower urinary tract symptoms (LUTS), including benign prostatic obstruc-
tion (BPO) [1]. The institutional Ethics Committee approved this retro-
spective evaluation of the anonymized clinical data (reference number:
10234_BO_K_2022). All participants provided written informed consent in
accordance with the Declaration of Helsinki.

Clinical assessment
The following data, patient characteristics, and interventional data were
used for analysis: age, prostate specific antigen value (PSA), PVol
(measured using transrectal sonography of the prostate (TRUS)), duration
of procedure (min), blader neck-colliculus-distance (BCD, cm), number of
injections subdivided in the left, right, and median lobes, hospitalization
time (days), and discharge with a catheter after postoperative urinary
retention.
Before treatment, patients completed the validated German Interna-

tional Prostate Symptom Score (IPSS) and IPSS-Quality of Life (QoL) scores.
To evaluate symptom severity and treatment results, the IPSS was
subdivided into the IPSS voiding subscore (IPSS-V) and the IPSS storage
subscore (IPSS-S). The IPSS-V is the sum of the answers to questions 1
(incomplete emptying), 3 (intermittency), 5 (weak stream), and 6 (strain-to-
void). In contrast, the IPSS-S is the sum of the answers to questions 2
(frequency), 4 (urgency), and 7 (nocturia).
To perform free uroflowmetry, all the patients were asked to void with a

full bladder. Only measurements >125ml were considered suitable for the
analysis. PVR was evaluated using transabdominal ultrasonography of the
bladder. All sonographic examinations were performed by an experienced
physician and documented in the medical records. Follow-up assessments
were conducted after six weeks, as well as three, six and twelve months
after treatment voluntarily. Device- or procedure-related adverse events
were assessed, and complications were recorded using the Clavien-Dindo
classification system [18].

Urodynamic assessment
Indications for preoperative urodynamic measurements were applied
according to the EAU guidelines for BPE/LUTS [1]. Data on urodynamic
measurements were retrospectively analyzed to identify patients in
whom urodynamic evaluation was performed pre- and postoperatively.
Urodynamic investigations were conducted by experienced physicians
following the Good Urodynamic Practices Standards suggested by the
International Continence Society [19]. The urodynamic investigations in
our clinic were performed in a standardized manner, as reported by Oelke
et al. [17]. First, free uroflowmetry was performed, and PVR was measured
using transurethral catheterization immediately after voiding and before
starting urodynamic evaluation. Therefore, a 6 French (Fr) double-lumen
catheter was placed in the bladder to quantify PVR volume, after which
the bladder was filled and the intravesical pressure (pVes) was measured.
To assess intra-abdominal pressure (Pabd), a 10 Fr single-lumen catheter
was positioned in the rectum, and both water-filled catheters were
connected with external pressure transducers at the level of the pubic
symphysis. The patient was placed in a sitting position, and the bladder
was filled with sterile physiological saline solution at a temperature of
37 °C and a speed of 25–50 ml/min until the patient reported a strong
urge to void. The patient then voided in the sitting or standing position
according to his normal habits, and pressure flow measurement was
performed. Cystometry and pressure flow measurements were performed
at least twice during the same urodynamic examination, to ensure
accurate and reliable results.

Urodynamic parameters for analysis
The following parameters of free uroflowmetry (Qmax, voided volume,
PVR, bladder capacity, voiding efficiency) and pressure-flow measurements
(filling sensations, detrusor overactivity, compliance, detrusor pressure at
maximum flow (Pdet Qmax)), maximum detrusor pressure, Qax, BOOI,
bladder contractility index (BCI; PdetQmax + 5Qmax), and detrusor
contractility (Wmax) were recorded.
Because free uroflowmetry, PVR, cystometry, and pressure-flow exam-

inations were performed at least twice, only representative recordings
were used for the analysis. Free uroflowmetry with the highest Qmax value
was selected, and the corresponding PVR measurements were used.
Bladder capacity on uroflowmetry was calculated by adding the voided
volume and PVR. To determine the percentage of bladder emptying in
relation to bladder filling, voiding efficiency (VE) was calculated using the
following formula: VE = (voided volume/bladder capacity) × 100 [%]. BOOI
was used to determine BOO grade. BOOI was calculated by the formula:
BOOI = PdetQmax-2Qmax [cm H2O].
The ICS BOO nomogram was used to calculate the BOOI by plating

Qmax against pdet@Qmax. Based on the nomogram, patients were
categorized as being obstructed, unobstructed, or equivocal. The
nomogram was calculated manually using the formula BOOI=pdet@Q-
max-(2xQmax). A BOOI < 20 is considered non-obstructed, a BOOI between
20 and 40 as equivocal, and a value of >40 as obstructed.

Operative procedure
The Rezum system was used following the manufacturer’s recommenda-
tions for the treatment of both prostatic lobes as well as the central zone
or median lobe, as previously described [20, 21]. All interventions were
performed under light or general anesthesia, but none were performed
under local anesthesia. Postoperatively, all patients received an 18 Fr
transurethral indwelling catheter that was removed on the second
postoperative day. If patients were unable to void due to initial swelling
of the prostatic urethra, a transurethral or suprapubic catheter was placed
and the patients were discharged with the catheter. In these patients, it
was recommended that a trial without a catheter be conducted no earlier
than one week postoperatively in an outpatient setting.

Statistical analysis
Patient data were stored in our institutional database, comprising
relational data in SQLite csv-format. We used a web-based relational
database with an internally created RShiny-based API for data storage and
analysis [22, 23]. Data selection, manipulation, aggregation, and filtering of
time-dependent data were performed using R’s dplyr-package [24].
Statistical evaluations and illustrations were performed using R Statistical

Software (R version 4.1.0, Vienna, Austria, https://www.R-project.org/). For
line and scatter plots, we used R’s ggplot2-package [25]. For the line plot
depicting changes in quality of life, we used a jitter function to enhance
the visualization for each individual patient.
For descriptive data presentation, categorical data are presented as

absolute numbers and percentages. Continuous variables are presented as
either the mean and standard deviation or the median with range.
Differences in clinical data before and after the Rezum procedure were
assessed using the t-test for numerical data and Fisher’s exact test for
categorical data. Statistical significance was set at p ≤ 0.05. Pre-intervention
data were obtained up to 200 days before the intervention. Post-
interventional data were obtained within 50–300 days after the interven-
tion. In cases in which more than one examination date was available,
subsequent post-interventional data were selected for analysis. In cases
where patients underwent more than one urodynamic evaluation prior to
Rezum, we chose urodynamic data with the shortest time interval.

RESULTS
In total, 250 patients were treated during the observational period.
Of these, four patients who underwent more than one Rezum
procedure were excluded. Patients with urinary retention (n= 53),
that is, those requiring intermittent self-catheterization and
suprapubic or transurethral catheters, were also excluded from
this study. In addition, patients were required to have sufficient
clinical data before and after the Rezum procedure, leaving 193
patients for the final data analysis. The median follow-up period
was 5.25 months (0.8–50.9, IQR 8.8 months).
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The median patient age was 68.0 years (63.0–77.0, IQR 14.0),
and the mean PVol at baseline was 56.5 ± 28.5 cc (35.0–70.0, IQR
35.0). A total of 158 patients had a PVol < 80cc (81.9%), and 35
patients had a PVol ≥ 80cc (18.1%). The patient characteristics and
interventional data are summarized in Table 1.
All interventions were completed without device- or procedure

related adverse events. There were no major complications
(Clavien-Dindo score ≥3). 82 patients (42.5%) received treatment
of the median prostate lobe. The mean operative time was

7.4 ± 5.2 min. The mean length of hospital stay was 2.8 ± 1.6 days.
In total, 172 patients (89.1%) were discharged without a urinary
catheter. Twenty-one patients (10.9%) were discharged with a
suprapubic or transurethral catheter postoperatively because of a
high PVR or urinary retention.
Regarding overall patient-reported outcomes, LUTS improved

significantly, as measured by the IPSS and QoL scores. IPSS
improved from 20.3 ± 5.9 to 11.0 ± 6.6 (46% reduction, p < 0.001,
Fig. 1A) and IPSS-QoL from 4.4 ± 1.2 to 2.6 ± 1.7 score (41%

Table 1. Pre- and perioperative patients’ characteristics and interventional data.

Parameter Number (%) /mean ± SD Quartile 25% Quartile 75% IQR

Total patients (n) 193

Age (yrs., median) 68.0 63.0 77.0 14.0

PSA value (ng/ml) 3.4 ± 3.2 1.3 4.5 3.2

IPSS

IPSS, score (median) 21.0 17.0 24.0 7.0

IPSS, voiding subscore (median) 11.5 8.2 15.0 6.8

IPSS, storrage subscore (median) 9.0 7.0 12.0 5.0

IPSS, quality of life (median) 4.0 4.0 5.0 1.0

Prostate volume (cc)

Prostate volume total (cc) 56.5 ± 28.5 35.0 70.0 35.0

Prostate volume < 80 cc 158 (81.9%)

Prostate volume ≥ 80 cc 35 (18.1%)

Interventional data

Bladder neck-colliculus distance (cm) 3.6 ± 1.4 2.5 4.5 2.0

REZUM left prostate lobe per patient 3.6 ± 1.5 3.0 4.0 1.0

REZUM right prostate lobe per patient 3.5 ± 1.4 2.0 4.0 2.0

REZUM median prostate lobe per patient* 1.0 ± 1.3 0.0 2.0 2.0

Duration of procedure (minutes) 7.4 ± 5.2 4.0 9.0 5.0

Hospitalization (days) 2.8 ± 1.6 2.0 3.0 1.0

Urinary retention after Rezum 21 (10.9%)

No urinary retention after Rezum 172 (89.1%)

Preoperative and perioperative characteristics and interventional data of 193 patients who underwent the Rezum procedure for benign prostate hyperplasia.
PSA prostate prostate-specific antigen, IPSS International prostate symptom score.
*The median prostate lobe was treated in 82 patients.

Fig. 1 Line graph showing four parameters before and after the Rezum procedure. A IPSS (International prostate symptom score (20.3 ± 5.9
vs. 11.0 ± 6.6; p < 0.001)), B QoL (Quality of life (4.2 ± 1.2 vs. 2.6 ± 1.7; p < 0.001)), C Qmax (maximum flow, ml/sec (12.5 ± 5.8 vs. 17.3 ± 8.1;
p < 0.001)) and D residual urine (107.0 ± 108.4 vs. 54.1 ± 69.6; p < 0.001).
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reduction, p < 0.001, Fig. 1B). Mean Qmax significantly improved
by 4.8 ml/s from 12.5 ± 5.8 ml/s to 17.3 ± 8.1 ml/s (38% improve-
ment, p < 0.001, Fig. 1C) post-interventionally were as PVR
significantly decreased by 49% from 107.0 ± 108.4 ml to
54.1 ± 69.6 ml (p < 0.001, Fig. 1D). The voiding efficiency improved
by approximately 13%, from 72.7 ± 19.2% to 81.9 ± 16.2%. Figure 1
illustrates the changes in IPSS and QoL scores as well as the free
Qmax rates and PVR before and after treatment.
PVol in TRUS significantly decreased by 30% from 57.6 ± 33.5 cc

to 40.2 ± 24.9 cc (p= 0.001) and PSA value decreased from
3.5 ± 2.9 ng/ml to 2.9 ± 2.4 ng/ml (27.5%; p= 0.068). The treatment
results are outlined in Table 2.
Regarding the subgroup of patients with larger prostates ( ≥80

cc), PVol significantly decreased by 32% from 112.6 ± 29.1 cc to
76.6 ± 27.2 cc (p < 0.001) were as the change in PSA level was not
significant with a decrease from 5.3 ± 3.3 ng/ml to 4.1 ± 1.5 ng/ml
(23%; p= 0.398).
Although in this group IPSS significantly improved from

18.6 ± 8.9 to 11.2 ± 6.6 (40% reduction, p < 0.001) improvements
in IPSS-QoL score from 4.3 ± 1.3 to 3.0 ± 1.7 (30% reduction,
p < 0.040) and mean Qmax by 3.0 ml/s from 14.4 ± 7.0 ml/s to
17.4 ± 9.2 ml/s (21% improvement, p < 0.123) were not as
pronounced.

While preoperative urodynamic evaluation was performed
according to the current guidelines, postoperative urodynamic
assessment was carried out in patients who continued to have
storage symptoms after undergoing Rezum in most cases.
Focusing on the subgroup of 19 patients with urodynamic
evaluation pre- and postoperatively, significant differences were
noted in detrusor pressure at maximum flow (decrease from
85.3 ± 30.6 cmH2O to 47.5 ± 23.4 cmH2O, p < 0.001), maximal
detrusor pressure (decrease from 100.9 ± 38.5 cmH2O to
69.4 ± 30.2 cmH2O, p < 0.001), Qmax during the pressure flow
study (increase from 6.9 ± 2.9 ml/s to 12.8 ± 4.3 ml/s, p < 0.001),
and BOOI (from 70.3 ± 31.8 cmH2O to 21.6 ± 27.2 cmH2O,
p < 0.001). As expected, there was also an effect on bladder
contractility (decrease from 13.8 ± 7.2 to 10.9 ± 5.2; p < 0.042).
In addition, we used the ICS BOO nomogram to illustrate BOO

before and after treatment. Eighteen patients (94.7%) with
urodynamic evaluations were classified as obstructed and one
patient (5.3%) as non-obstructed. After Rezum treatment, eight
patients (42.1%) were classified as unobstructed and six patients
(31.6%) as equivocal or obstructed (26.3%). Figure 2 shows the
BOOI values of the patients before and after treatment, and the
percentage of patients classified into different BOO grades
according to the ICS BOO classification.

Table 2. Treatment results.

Parameter Pre-operative Post-operative p-value test

IPSS

IPSS, score 20.3 ± 5.9 11.0 ± 6.6 <0.001 t-test

IPSS, voiding subscore 11.3 ± 4.4 4.6 ± 4.0 <0.001 t-test

IPSS, storrage subscore 9.0 ± 2.7 6.4 ± 3.7 <0.001 t-test

IPSS, Quality of life score 4.2 ± 1.2 2.6 ± 1.7 <0.001 t-test

Prostate volume, TRUS (cc) 57.6 ± 33.5 40.2 ± 24.9 <0.001 t-test

PSA value (ng/ml) 3.5 ± 2.9 2.9 ± 2.4 0.068 t-test

Free uroflowmetry

Qmax (ml/sec) 12.5 ± 5.8 17.3 ± 8.1 <0.001 t-test

Voided volume (ml) 248.6 ± 151.8 236.8 ± 161.8 0.547 t-test

Residual urine (ml) 107.0 ± 108.4 54.1 ± 69.6 <0.001 t-test

Bladder capacity (ml) 351.2 ± 205.2 294.8 ± 191.3 0.024 t-test

Voiding efficiency 72.7 ± 19.2 81.9 ± 16.2 0.001 t-test

Multichannel urodynamics

First filling sensation (ml) 163.9 ± 101.6 160.5 ± 80.4 0.900 t-test

Urge to urinate (ml) 208.5 ± 116.9 230.2 ± 102.9 0.453 t-test

Cystometry, bladder capacity (ml) 321.8 ± 126.7 331.6 ± 125.7 0.778 t-test

Detrusor pressure at maximum capacity (cmH2O) 19.8 ± 18.1 18.7 ± 26.5 0.876 t-test

Detrusoroveractivity (Yes) 14 (7.3%) 14 (7.3%) 1.000 Fisher’s

*Detrusoroveractivity (No) 179 (92.7%) 179 (92.7%) 1.000 Fisher’s

Compliance (ml/cm H2O) 52.7 ± 71.8 45.9 ± 51.2 0.701 t-test

Detrusor pressure at maximum flow (cmH2O) 85.3 ± 30.6 47.5 ± 23.4 <0.001 t-test

Maximum detrusor pressure (cmH2O) 100.9 ± 38.5 69.4 ± 30.2 <0.001 t-test

Qmax (ml/sec) 6.9 ± 2.9 12.8 ± 4.3 <0.001 t-test

BOOI (cmH2O) 70.3 ± 31.8 21.6 ± 27.2 <0.001 t-test

BCI (Bladder contractility index) 118.9 ± 34.5 110.8 ± 28.7 0.176 t-test

Maximum detrusor contractility (W/m2) 13.8 ± 7.2 10.9 ± 5.2 0.042 t-test

Residual urine (ml) 94.4 ± 117.7 45.1 ± 123.4 0.228 t-test

Treatment results for 193 patients comparing preoperative and postoperative clinical parameters. Patients undergoing the Rezum procedure for benign
prostate hyperplasia.
Significant differences are bolded.
PSA prostate prostate-specific antigen, IPSS international prostate symptom score, Qmax maximum free flow, BOOI bladder outlet obstruction index, BCI
bladder contractility index.
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In patients with urodynamic study the total IPSS score
(20.9 ± 5.7 vs. 13.8 ± 5.7 (p= 0.006)) and the IPSS voiding subscore
(10.9 ± 4.2 vs. 5.3 ± 4.0 (p= 0.006)) significantly improved but the
IPSS storage subscore (10.0 ± 3.3 vs. 8.5 ± 3.2 (p= 0.185)) and the
QoL score (3.5 ± 1.5 vs. 3.3 ± 1.8 (p= 0.746)) did not show a
significant improvement. As in the entirety of patients we noted a
significant change in prostate volume in patients with urodynamic
assessment comparing pre- and postoperative data (45.0 cc ± 16.6
cc vs. 29.6 cc ± 14.5 cc (p= 0.003)).
Figure 3 offers a concise overview of the temporal progression

observed during the follow-up regarding IPSS, IPSS-Qol, Qmax,
PVol, PVR and BOOI.

DISCUSSION
This study aimed to assess the effectiveness of Rezum therapy in a
consecutive series of patients. Our current data represent one of
the largest retrospective studies so far of patients treated with
Rezum in Germany and to the best of our knowledge this is the

second study that provides detailed urodynamic data before and
after treatment. Overall, Rezum appears to be a promising option
for LUTS treatment using a minimally invasive approach.
In our study, we confirmed the early clinical outcomes of

effectiveness and safety in line with a previously published
prospective randomized control trial [5], some retrospective series
[6–8, 26], and two prospective studies [27, 28].
Patient-reported outcomes, as reflected in IPSS and IPSS-QoL

score improvements of 46% and 41%, respectively, correspond to
the observations of McVary et al. [5] (46.7% reduction in IPSS and
42.9% reduction in IPSS-QoL) and Darson et al. (54.2% reduction in
the IPSS) [6].
In the subgroup of patients with larger prostate volumes, our

data suggest that the therapeutic effect appears to be poorer
since only the improvement of the IPSS score was significant, but
the improvement in IPSS-QoL was just barely significant.
Reflecting changes in uroflowmetry, our findings outline an

enhancement in Qmax of 38%, which seems appropriate
compared with the 49.5% improvement demonstrated by McVary

Fig. 2 Scatterplot of maximum flow (Qmax [ml/sec]) vs. intravesical pressure at Qmax [cmH2O] during the urodynamic pressure
flow study. The calculated bladder outlet obstruction index (BOOI) improved after Rezum (70.3 ± 31.8 vs. 21.6 ± 27.2; p < 0.001). Measurements
before Rezum (grey) and after Rezum (blue) show a clear improvement in most patients (black arrow), with only two patients showing
worsening of symptoms (red arrows). The bar plot shows the percentages of patients with obstructive (dark grey), equivocal (light grey), and
non-obstructive (white) ICS classification before and after Rezum treatment.

Fig. 3 Follow-up for IPSS score, Qmax, PVol, IPSS-QoL, PVR and BOOI. Depicted is the mean change of percentage from baseline prior to
Rezum.
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et al. and the 51.4% improvement reported by Darson et al.
Concerning post-micturition residual urine volume (PVR) in
patients without retention, a 50% reduction seems to have a
considerable effect compared with previously published data (PVR
reduction: McVary et al.: 38% [29], Mollengarden et al.: 32.3% [7],
Darson et al.: 34.9% [6]). The rate of postoperative urinary
retention was slightly higher in our study (10.9%) than in the
randomized controlled study by McVary et al., who reported
urinary retention rates of 4.4% and 5.7% in the two study arms,
respectively [5].
Notably, our data showed that the PVol decreased by one-third

after therapy. Most studies that evaluated the outcomes of Rezum
did not consider its effects on PVol. Mollengarden et al. found a
17% decrease in PVol after Rezum [7]. A recent study by Elterman
et al. showed a median decrease in prostate volume of 34% after
twelve months [30]. Unlike McVary et al. we were able to
demonstrate a significant decrease by 27.5% in PSA levels that
from our point of view correlates with the decrease in PVol [5].
In our study, urodynamic measurements were performed

before and after treatment in 19/193 patients. In these selected
patients, we noted a significant 70% decrease in BOOI. As it
concerns only a small number of patients, this finding is certainly
of limited value and at best reflects a tendency. However, our
results can be useful as a precursor for further randomized
controlled prospective studies with larger sample sizes to increase
the validity. However, it should be noted that we were able to
observe this improvement in BOO in patients who underwent
reexamination due to persistent symptoms. As this was a
retrospective study, no investigations were conducted on patients
who were completely satisfied with the outcome of the treatment.
Whether the rate of postoperative deobstruction would have been
higher if all patients had undergone repeat urodynamic testing
remains speculative. Our study confirms the findings of a previous
study that reported a BOOI reduction of 53.8 cmH2O [12].
Notably, we treated 35 patients (18.1%) with large prostate

volumes ≥ 80 cc. As the number of patients in this subgroup was
relatively small, we cannot make any conclusive statements about
the effectiveness of the treatment in this specific group. However,
recent studies have shown that the effects of Rezum are
consistent and do not depend on prostate size [26, 31, 32].
In our clinical experience, Rezum appears to be an effective

treatment option, particularly for younger patients with bother-
some symptoms and/or those who have experienced failure or
side effects of medical treatment for BPE. Additionally, older
patients with multiple comorbidities benefit from a shorter
operative time associated with Rezum. A recent study reported
similar outcomes and low complication rates in patients aged <75
and >75 years [33].
Some authors have suggested performing this procedure under

local anesthesia [34, 35]. However, in our study, the operations
were carried out under light analgosedation or general anesthesia.
In the future, it would be desirable to promote the establishment
of regional anesthesia procedures in our clinic. Compared with
other studies, hospitalization time was longer; however, this was
solely attributed to the German reimbursement system rather
than medical factors. In summary, our results suggest that Rezum
has a significant effect on urodynamically confirmed BOO. Further
studies are necessary to determine which patients benefit most
from Rezum.

LIMITATIONS OF THIS STUDY
The major limitations of this study are the retrospective design as
well as the high number of patients lost to structural follow-up in
our clinic and therefore the small sample size, partly as a result of
structural division of the inpatient and outpatient healthcare
system in Germany. An additional challenge could be that patients
with a good response to therapy were less likely to voluntarily

present for outpatient follow-up, especially during the COVID-19
pandemic. Nevertheless, further prospective, large-scale studies
are necessary to confirm our findings.
Unfortunately, we could not provide data on BPH medications

because they were not assessed systematically. Finally, we were
only able to provide urodynamic data for a limited number of
patients with urodynamic measurements before and after
treatment. As these patients are most likely a negative selection,
as described above, positive findings should be even more
encouraging.

CONCLUSIONS
This retrospective analysis confirmed that Rezum is a minimally
invasive, safe, and effective therapeutic option for patients with
BPH-related LUTS. Our data suggest that in addition to the known
clinical improvement of symptoms, Rezum can also contribute to a
significant improvement in BOO.
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