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Abstract
Background
Minimally invasive surgical treatments (MISTs) for lower urinary tract symptoms (LUTS) secondary to
benign prostatic hyperplasia (BPH) are increasingly offered as day-case procedures. We evaluated whether a
planned same-day discharge pathway for MIST could be delivered in a UK tertiary center and described the
functional outcomes recorded in the same patients.

Methods
This retrospective single-center observational study was reported according to Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE). It included men who underwent water vapor thermal
therapy (WVTT), prostatic urethral lift (PUL), or temporary implantable nitinol device (i-TIND) on a planned
same-day discharge pathway between November 2023 and March 2026. The primary outcome was same-day
discharge, reported with exact 95% confidence intervals (CIs). Secondary outcomes were changes from
baseline to the first postoperative outpatient review in the International Prostate Symptom Score (IPSS),
IPSS quality of life (QoL) score, maximum flow rate (Q-max), and post-void residual volume (PVR), together
with clinical response, defined separately as an IPSS reduction of ≥3 points and as an IPSS reduction of
≥30%. Paired t-tests and Wilcoxon signed-rank tests were used. Mixed-effects analyses (including one
excluding catheter-dependent men) and the WVTT-only analysis gave consistent estimates.

Results
Of 64 men, 58 (90.6%) underwent WVTT, five PUL, and one i-TIND; six (9.4%) were catheter-dependent
before surgery. Same-day discharge was achieved in 61 of 63 men with recorded status (96.8%; 95% CI 89.0-
99.6). Paired data were available for IPSS and QoL in 23, Q-max in 35, and PVR in 44 patients. At the
postoperative review, IPSS had decreased from 23.5 ± 7.1 to 13.5 ± 7.7 (mean change -10.0; 95% CI -13.5 to -
6.5) and QoL from 4.4 ± 0.8 to 2.8 ± 1.4 (-1.65; 95% CI -2.27 to -1.03). Q-max increased by 3.7 mL/s (95% CI
1.3 to 6.1), and median PVR fell from 87 to 19 mL (median change -41 mL; p < 0.001). An IPSS reduction of
≥3 points was achieved by 17 of 23 men (73.9%). Mixed-effects and WVTT-only analyses gave consistent
estimates.

Conclusions
In this retrospective single-center study, a planned same-day discharge pathway for MIST was delivered for
almost all men, and improvements in symptoms, QoL, and voiding parameters were observed among men
with paired data at a first postoperative review whose timing was not recorded. These findings are
descriptive and hypothesis-generating because follow-up was incomplete; postoperative medication use,
complications, and unplanned healthcare use were not systematically documented, and there was no
comparison group. Prospective studies with standardized, dated follow-up are needed.
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Introduction
Lower urinary tract symptoms (LUTS) secondary to benign prostatic hyperplasia (BPH) are among the most
common reasons for urological referral in older men and substantially impair quality of life (QoL) [1,2].
First-line management consists of lifestyle measures and drug treatment. Surgery is reserved for men whose
symptoms do not respond to, or who cannot tolerate, medical therapy, and for those who develop
complications such as refractory retention [1]. Transurethral resection of the prostate (TURP) remains the
reference procedure. Bipolar and monopolar TURP give similar symptom improvement, and bipolar TURP
slightly reduces transurethral resection syndrome and the need for transfusion [3]. Resection still carries
recognized morbidity, including bleeding and ejaculatory dysfunction, and traditionally requires an
inpatient stay [1].

Minimally invasive surgical treatments (MISTs) aim to relieve obstruction with less morbidity [4]. Water
vapor thermal therapy (WVTT) delivers convective thermal energy into the transition zone and median lobe,
causing tissue necrosis and later resorption. In a randomized sham-controlled trial, it improved symptoms
and flow rate compared with a sham procedure [5], and the surgical retreatment rate at five years was 4.4%
[6]. Prostatic urethral lift (PUL) places permanent implants that hold the lateral lobes apart without
removing tissue; it too was superior to a sham procedure in a randomized trial [7]. Temporary implantable
nitinol device (i-TIND) is placed at the bladder neck and in the prostatic urethra and removed as an
outpatient about five days later [8]. These procedures can be performed under local anesthesia or sedation
[2]. After WVTT and PUL, erectile and ejaculatory function are preserved and, in some domains, improved
compared with baseline [9]. Improvements in maximum flow rate (Q-max) and post-void residual volume
(PVR) are generally smaller than after resection or laser procedures [1], and retreatment rates in real-world
practice vary between modalities [10,11].

Same-day discharge is established after several endoscopic procedures for benign prostatic obstruction,
including GreenLight photoselective vaporization in our own unit [12] and robot-assisted "Aquablation" in
an ambulatory surgery center [13]. For MISTs, same-day discharge under local anesthesia has been shown to
be feasible [14,15]. In routine NHS practice, however, day-case delivery is not universal. In national data
from England, 85.3% of PUL procedures were performed as day cases [16], and several real-world WVTT
series describe inpatient stays of two days or more [10,17]. Data on how reliably a planned same-day
discharge pathway is delivered for MIST in a UK tertiary center and on the functional outcomes achieved
therefore remain limited.

We aimed to evaluate whether a planned same-day discharge pathway for MIST could be delivered in routine
practice and to describe the functional outcomes recorded in the same patients. The proportion of men
discharged on the day of surgery was the primary outcome. Changes in International Prostate Symptom
Score (IPSS), QoL, Q-max, and PVR between baseline and the first postoperative review, and the proportion
of men achieving a clinically meaningful symptom response, were secondary outcomes. The study was not
designed to establish safety because complications and unplanned healthcare use were not systematically
recorded.

Materials And Methods
Study design and ethical approval
This was a retrospective, single-center, single-arm observational study with a before-and-after comparison
of functional outcomes. It included men who underwent MIST for benign prostatic obstruction at King’s
College Hospital NHS Foundation Trust, London, UK, between November 2023 and March 2026. It is
reported in accordance with the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) statement [18]. Ethics approval was obtained from the Research Ethics Committee at King’s
College Hospital NHS Foundation Trust, London, UK (approval reference #25/LO/8711). Because the study
was retrospective and used routinely collected clinical data, the requirement for individual written consent
was waived. Data were de-identified before analysis, and the study was conducted in accordance with the
Declaration of Helsinki.

Data source and eligibility
Patients were identified from the departmental database of outlet obstruction procedures. The eligibility
criteria are shown in Table 1. When a patient had more than one MIST record, the first procedure was
considered the index procedure. Duplicate entries were removed.
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Criterion
type

Criterion

Inclusion

Men undergoing MIST (WVTT, PUL or i-TIND) for benign prostatic obstruction between November 2023 and March 2026

LUTS refractory to, or intolerant of, medical therapy, or catheter-dependent urinary retention secondary to benign prostatic
obstruction

Procedure scheduled on the planned same-day discharge pathway

Exclusion

Procedures other than MIST (TURP, bipolar TURP, photoselective vaporization of the prostate)

Neurological disorder as the primary cause of LUTS

Duplicate records, and repeat procedures in a patient already included

TABLE 1: Eligibility criteria
BPH: benign prostatic hyperplasia; i-TIND: temporary implantable nitinol device; LUTS: lower urinary tract symptoms; MIST: minimally invasive surgical
treatment; PUL: prostatic urethral lift; TURP: transurethral resection of the prostate; WVTT: water vapor thermal therapy

Procedures
All procedures were performed by, or under the direct supervision of, consultant urologists. WVTT was
delivered using the Rezūm™ system (Boston Scientific, Marlborough, MA, USA), PUL using the UroLift®
system (Teleflex Incorporated, Wayne, PA, USA), and i-TIND using the iTind™ device (Olympus
Corporation, Tokyo, Japan). The modality was chosen through shared decision-making, taking into account
prostate anatomy and the patient’s priorities. The anesthetic technique was chosen according to device
requirements, comorbidity, and patient preference. Patients were scheduled for discharge on the day of
surgery once standard discharge criteria had been met. Postoperative catheterization followed device-
specific protocols, and trials without catheters were performed either by the patient at home, with written
instructions, or in a nurse-led clinic.

Outcomes and measurements
The primary outcome was same-day discharge, defined as discharge home on the calendar day of
surgery. The secondary outcomes were changes between baseline and the first postoperative outpatient
review in the IPSS (range 0-35), which incorporates the seven symptom items of the American Urological
Association Symptom Index [19], the IPSS QoL item (range 0-6), Q-max measured by clinic uroflowmetry,
and PVR measured by bladder ultrasound.

The date of the postoperative review was not recorded in the database, so the interval between surgery and
follow-up assessment could not be determined for any patient. Postoperative values are therefore described
as those recorded at the first postoperative outpatient review, without a defined time point. The IPSS
symptom score and the QoL score were analyzed separately. Clinical response was defined in two ways: an
IPSS reduction of ≥3 points, the smallest change patients perceive as improvement [20]; and a reduction of
≥30% from baseline. Symptom severity was classified as mild (0-7), moderate (8-19), or severe (20-35). An
improvement of ≥1 point in QoL was also reported.

Baseline variables were prostate volume, measured by transrectal or transabdominal ultrasound,
preoperative catheter dependence, baseline LUTS medication, and the number of vapor injections (WVTT) or
implants (PUL). Whether LUTS medications were continued, reduced, or stopped after the procedure was not
recorded in the database. Complications, readmissions, and unplanned healthcare contacts were also not
systematically recorded and were not analyzed as outcomes. Uroflowmetry results recorded as free text were
converted into voided volume, Q-max, and PVR. A PVR recorded as >200 mL was entered as 200 mL, and one
recorded as "low" was treated as missing. Events noted after surgery in the clinical record (repeat
procedures, subsequent surgery, intermittent self-catheterization, and deaths) were extracted and are
reported descriptively.

Statistical analysis
Continuous variables are reported as mean ± standard deviation (SD) or median (interquartile range, IQR),
depending on their distribution. Distribution was assessed with the Shapiro-Wilk test. Categorical variables
are reported as numbers (percentages). Exact (Clopper-Pearson) 95% confidence intervals (CIs) are given for
proportions. For same-day discharge, a worst-case sensitivity analysis treated the patient with missing
discharge status as not discharged on the same day.
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Change between baseline and the postoperative review was analyzed in patients with paired data using the
two-tailed paired t-test. For each outcome, we report the mean change with its 95% CI, the SD of the change
with degrees of freedom (df), and Cohen’s dZ with an approximate 95% CI. The Wilcoxon signed-rank test
(median change, IQR) was performed for all outcomes. Because the paired differences for PVR were not
normally distributed, the Wilcoxon test is the primary analysis for PVR. With four functional outcomes,
statistical significance was also assessed against a Bonferroni-adjusted threshold of 0.0125.

To assess the effect of missing follow-up data, baseline values were compared between patients with and
without paired data (Mann-Whitney U test). Linear mixed-effects models with a random intercept for each
patient were fitted using all available observations; these assume that data are missing at random. Men who
were catheter-dependent before surgery have no baseline Q-max or PVR, and those with a postoperative
value therefore contributed postoperative observations only to these models. Further sensitivity analyses
excluded these catheter-dependent men, were restricted to WVTT, restricted the Q-max analysis to voided
volumes of ≥150 mL at both visits, and excluded the censored PVR value.

No a priori sample size calculation was performed. All eligible patients were included, and results are
interpreted as estimates with their CIs. A p-value <0.05 was considered statistically significant. Analyses
were performed in IBM SPSS Statistics for Windows, Version 25 (Released 2017; IBM Corp., Armonk, NY,
USA).

Results
Participant flow and baseline characteristics
The database contained 98 procedure records. Twenty-nine non-MIST procedures were excluded, leaving 69
MIST records. Two duplicate entries were then excluded, along with three second procedures in patients
already included: one WVTT repeated under general anesthesia after local anesthesia was not tolerated, one
second PUL record, and one second i-TIND record. The analytic cohort comprised 64 men: 58 (90.6%)
treated with WVTT, five (7.8%) with PUL, and one (1.6%) with i-TIND. One WVTT procedure was performed
together with transperineal prostate biopsy.

Paired baseline and postoperative data were available for IPSS and QoL in 23 men (35.9%), Q-max in 35
(54.7%), and PVR in 44 (68.8%). For every outcome, six men could not provide baseline values because they
were catheter-dependent before surgery. The remaining unpaired patients either had no recorded baseline
value (IPSS and QoL, n = 11; Q-max, n = 6; PVR, n = 7) or had a baseline value without a postoperative value
(IPSS and QoL, n = 24; Q-max, n = 17; PVR, n = 7). Ten men had no postoperative measurement of any kind
(Figure 1).
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FIGURE 1: STROBE flow diagram of patient selection and data
availability
i-TIND: temporary implantable nitinol device; IPSS: International Prostate Symptom Score; MIST: minimally
invasive surgical treatment; PUL: prostatic urethral lift; PVP: photoselective vaporization of the prostate; PVR:
post-void residual volume; Q-max: maximum urinary flow rate; QoL: quality of life; STROBE: Strengthening the
Reporting of Observational Studies in Epidemiology; TURP: transurethral resection of the prostate; WVTT: water
vapor thermal therapy

Baseline characteristics are shown in Table 2. The mean prostate volume was 50.0 ± 18.0 mL (range 19-110).
Six men (9.4%) were catheter-dependent before surgery. Of the 47 men with a baseline IPSS, 37 (78.7%) had
severe symptoms, nine (19.1%) moderate, and one (2.1%) mild.
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Characteristic All WVTT PUL i-TIND

Prostate volume: patients with data, n 63 57 5 1

Prostate volume, mL, mean ± SD 50.0 ± 18.0 50.4 ± 18.4 50.2 ± 10.3 25

Prostate volume, mL, median (IQR) 48 (39.5-60) 48 (39-60) 50 (40-59) 25

Prostate volume, mL, range 19-110 19-110 40-62 25

Preoperative catheter dependence, n (%) 6 (9.4) 6 (10.3) 0 0

LUTS medication: patients 64 58 5 1

Alpha-blocker, n (%) 46 (71.9) 43 (74.1) 3 0

5-alpha-reductase inhibitor (n) 12 (18.8) 10 (17.2) 2 0

Antimuscarinic or beta-3 agonist (n) 15 (23.4) 13 (22.4) 1 1

No LUTS medication, n (%) 13 (20.3) 13 (22.4) 0 0

Vapor injections (WVTT) or implants (PUL), median (IQR) NA 5 (4-6) 4 (3-6) NA

IPSS: patients with data, n 47 43 4 0

IPSS score, mean ± SD 24.4 ± 6.6 24.3 ± 6.7 24.8 ± 6.0 NR

IPSS severity, mild (0-7), n 1 1 0 NR

IPSS severity: moderate (8-19), n 9 8 1 NR

IPSS severity, severe (20-35), n 37 34 3 NR

QoL: patients with data, n 47 43 4 0

QoL score, median (IQR) 5 (4-5) 5 (4-5) 5 (4.75-5) NR

Q-max: patients with data, n 52 47 4 1

Q-max, mL/s, median (IQR) 9.7 (7.3-12.9) 9.6 (7.2-13.0) 9.5 (8.6-15.8) 12.0

Voided volume: patients with data, n 51 46 4 1

Voided volume, mL, median (IQR) 226 (163-272) 214 (161-266) 303 (208-365) 252

PVR: patients with data, n 51 46 4 1

PVR, mL, median (IQR) 87 (21-155) 93 (19-157) 46 (33-98) 52

TABLE 2: Baseline characteristics, overall and by modality
Results for PUL and i-TIND are descriptive only because of the small numbers. No information was recorded for the i-TIND patient regarding baseline
IPSS or QoL; data on the number of vapor injections or implants is not applicable (NA), as it only pertains to WVTT and PUL.

i-TIND: temporary implantable nitinol device; IPSS: International Prostate Symptom Score; IQR: interquartile range; LUTS: lower urinary tract symptoms;
PUL: prostatic urethral lift; PVR: post-void residual volume; Q-max: maximum urinary flow rate; QoL: quality of life; SD: standard deviation; WVTT: water
vapor thermal therapy; NA: Not Applicable; NR: Not reported

Same-day discharge
Discharge status was recorded for 63 of 64 men. Sixty-one were discharged on the day of surgery (96.8%;
95% CI 89.0-99.6). The two men who stayed overnight and the one man whose discharge status was not
recorded had all undergone WVTT. In the worst-case analysis, the same-day discharge rate was 61 of 64
(95.3%; 95% CI 86.9-99.0). All five PUL procedures and the i-TIND procedure were completed as day cases.

The clinical record noted one repeat WVTT under general anesthesia after local anesthesia was not
tolerated, one second PUL procedure, one second i-TIND procedure, one subsequent TURP at another
hospital, and one man who required intermittent self-catheterization. One man was recorded as deceased,
but the timing and cause were not recorded. Of the six men who were catheter-dependent before surgery,
four of the five with a known outcome were catheter-free at the postoperative review (Table 3).
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Outcome n/N % 95% CI

Same-day discharge, status recorded 61/63 96.8 89.0-99.6

Same-day discharge, worst case (missing status counted as not discharged) 61/64 95.3 86.9-99.0

Same-day discharge, WVTTa 55/57 96.5 87.9-99.6

Same-day discharge, PUL 5/5 100 47.8-100

Same-day discharge, i-TIND 1/1 100
Not
estimable

Catheter-free at the first postoperative review among preoperatively catheter-dependent men who

attended review (5 of 6)b
4/5 80.0 28.4-99.5

Recorded event: repeat procedure with the same device, patients 3/64
Not

calculatedc

Not

calculatedc

Recorded event: subsequent TURP, patients 1/64
Not

calculatedc

Not

calculatedc

Recorded event: intermittent self-catheterization, patients 1/64
Not

calculatedc

Not

calculatedc

Recorded event: recorded as deceased, patients 1/64
Not

calculatedc

Not

calculatedc

Complications, readmissions and emergency attendancesc Not
recorded

Not
applicable

Not
applicable

TABLE 3: Same-day discharge and recorded postoperative events
a One WVTT patient had no recorded discharge status. b One patient did not attend follow-up. c Postoperative events were taken from the clinical record
and were not ascertained systematically, and the timing of events relative to the procedure was not recorded. Event rates were therefore not calculated,
and the absence of a recorded event does not mean that no event occurred.

CI: confidence interval; i-TIND: temporary implantable nitinol device; PUL: prostatic urethral lift; TURP: transurethral resection of the prostate; WVTT:
water vapor thermal therapy

Functional outcomes
Postoperative LUTS medication use was not recorded, so the following changes are reported without
adjustment for medication. Among men with paired data, IPSS, QoL, and PVR were lower, and Q-max was
higher at the first postoperative review than at baseline (Table 4). IPSS decreased by a mean of 10.0 points
(95% CI -13.5 to -6.5; t(22) = -5.86; p < 0.001), a relative reduction of 42.6%, and QoL decreased by 1.65
points (95% CI -2.27 to -1.03; p < 0.001). Q-max increased by 3.7 ml/s (95% CI 1.3 to 6.1; t(34) = 3.11; p =
0.004). PVR fell from a median of 87 to 19 mL (median change -41 mL, IQR -102 to -11; Wilcoxon p <
0.001). All p-values remained below the Bonferroni-adjusted threshold of 0.0125.
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Outcome n
Baseline,
mean ± SD

Postoperative
review, mean ± SD

Mean change
(95% CI)

SD of
change

t (df) p
dz (95%

CI)
Median change
(IQR); Wilcoxon p

IPSS (0-
35)

23 23.5 ± 7.1 13.5 ± 7.7
-10.00 (-13.54
to -6.46)

8.18
-5.86
(22)

<0.001
1.22 (0.68
to 1.76)

-12.0 (-17.0 to -2.5);
<0.001

QoL (0-6) 23 4.4 ± 0.8 2.8 ± 1.4
-1.65 (-2.27 to -
1.03)

1.43
-5.53
(22)

<0.001
1.15 (0.63
to 1.68)

-2.0 (-2.0 to -1.0);
<0.001

Q-max,
mL/s

35 10.5 ± 5.8 14.2 ± 5.9
+3.69 (1.28 to
6.11)

7.03
3.11
(34)

0.004
0.53 (0.17
to 0.88)

+2.8 (0.1 to 7.8);
<0.001

PVR, mL 44 97.4 ± 98.7 31.5 ± 40.2
-65.89 (-93.38
to -38.40)

90.42
-4.83
(43)

<0.001
0.73 (0.40
to 1.06)

-41.0 (-102.0 to -
11.3); <0.001

TABLE 4: Change in functional outcomes between baseline and the first postoperative review in
patients with paired data
The baseline and postoperative values are those of the patients with paired data for each outcome. The timing of the postoperative review was not
recorded. Cohen’s dz is expressed as a magnitude, and all changes are in the direction of improvement. PVR differences were not normally distributed
(Shapiro-Wilk p < 0.001), so the median change and Wilcoxon test are the primary results for PVR.

CI: confidence interval; df: degrees of freedom; IPSS: International Prostate Symptom Score; IQR: interquartile range; PVR: post-void residual volume; Q-
max: maximum urinary flow rate; QoL: quality of life; SD: standard deviation

Clinical response and sensitivity analyses
Of the 23 men with paired IPSS data, 17 (73.9%; 95% CI 51.6-89.8) achieved a reduction of ≥3 points, 15
(65.2%; 95% CI 42.7-83.6) a reduction of ≥30%, and 10 (43.5%; 95% CI 23.2-65.5) a reduction of ≥50%. Of the
17 men with severe symptoms at baseline, 13 moved to the moderate (n = 11) or mild (n = 2) category. Two
men had a higher IPSS at the postoperative review than at baseline. QoL improved by at least one point in 19
of 23 men (82.6%; 95% CI 61.2-95.0).

Baseline values did not differ between patients with and without paired data for any outcome (all p > 0.15).
Mixed-effects models using all available observations gave estimates consistent with the paired analyses
(Table 5). Catheter-dependent men have no baseline Q-max or PVR, and those with a postoperative value
contributed observations only to these models (three men for IPSS and QoL, four for Q-max and five for
PVR). When they were excluded, the estimates were similar: IPSS -10.5 (95% CI -13.4 to -7.6; 48 patients),
QoL -1.70 (95% CI -2.19 to -1.21; 48 patients), Q-max +3.8 mL/s (95% CI 1.6 to 6.0; 54 patients) and PVR -
64.8 mL (95% CI -89.8 to -39.9; 56 patients). Analyses restricted to WVTT were also consistent: IPSS -11.2
(95% CI -14.6 to -7.9; n = 21) and Q-max +4.1 mL/s (95% CI 1.5 to 6.7; n = 32). When Q-max was restricted to
voided volumes of ≥150 mL at both visits, the gain was 5.1 mL/s (95% CI 2.2 to 8.0; n = 22).
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Analysis n Estimate 95% CI p

Clinical response: IPSS reduction ≥3 points 17/23 73.9% 51.6-89.8
Not
applicable

Clinical response: IPSS reduction ≥30% 15/23 65.2% 42.7-83.6
Not
applicable

Clinical response: IPSS reduction ≥50% 10/23 43.5% 23.2-65.5
Not
applicable

Clinical response: severe at baseline, moving to moderate or mild, among men with
severe baseline symptoms

13/17 76.5% 50.1-93.2
Not
applicable

Clinical response: QoL improvement ≥1 point 19/23 82.6% 61.2-95.0
Not
applicable

Mixed-effects model: IPSS, mean change 51 -11.2
-14.1 to -
8.3

<0.001

Mixed-effects model: QoL, mean change 51 -1.86
-2.37 to -
1.34

<0.001

Mixed-effects model: Q-max, mL/s, mean change 58 +4.0 1.9 to 6.2 <0.001

Mixed-effects model: PVR, mL, mean change 61 -59.0
-85.5 to -
32.4

<0.001

WVTT only: IPSS, mean change 21 -11.2
-14.6 to -
7.9

<0.001

WVTT only: QoL, mean change 21 -1.57
-2.24 to -
0.90

<0.001

WVTT only: Q-max, mL/s, mean change 32 +4.1 1.5 to 6.7 0.003

WVTT only: PVR, mL, mean change 40 -68.0
-96.8 to -
39.1

<0.001

Q-max, voided volume ≥150 ml at both visits, mL/s, mean change 22 +5.1 2.2 to 8.0 0.001

PVR, excluding the censored baseline value, mL, mean change 43 -66.7
-94.8 to -
38.5

<0.001

Baseline values, patients with vs. without paired data (Mann-Whitney U test,
compared within each outcome)

64
No difference
detected

Not
applicable

All >0.15

TABLE 5: Clinical response and sensitivity analyses
Clinical response percentages are calculated among the 23 men with paired IPSS and QoL data (and, for the severity-shift row, among the 17 of these
men with severe symptoms at baseline), not among all 64 men. The timing of the postoperative review and postoperative LUTS medication use were not
recorded.

Mixed-effects models used all available observations and assume that data are missing at random: 74 observations from 51 patients for IPSS and QoL, 93
from 58 patients for Q-max, and 105 from 61 patients for PVR.

CI: confidence interval; IPSS: International Prostate Symptom Score; LUTS: lower urinary tract symptoms; PVR: post-void residual volume; Q-max:
maximum urinary flow rate; QoL: quality of life; WVTT: water vapor thermal therapy

Discussion
Principal findings
In this cohort of 64 men treated with MIST, mostly WVTT, on a planned same-day discharge pathway, 96.8%
were discharged on the day of surgery. Among men with paired data, IPSS had fallen by 10 points and QoL
by 1.65 points at the postoperative review; Q-max had increased by 3.7 mL/s, and median PVR had fallen by
41 mL. Almost three-quarters of men achieved the smallest symptom improvement that patients perceive
[20]. The mixed-effects, WVTT-only, and voided-volume sensitivity analyses all gave consistent results.
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Same-day discharge
The same-day discharge rate is similar to the 94.2% reported in a multinational MIST series performed
under local anesthesia [14] and the 98% reported after aquablation in an ambulatory surgery center [13]. The
aquablation setting differs from ours, so that comparison is contextual only. Our rate is higher than the
85.3% day-case rate for PUL in national data from England [16]. It also contrasts with real-world WVTT
series in which patients were routinely admitted, with median or mean stays of two to three days [10,17].
These findings suggest that a planned day-case pathway for MIST, and WVTT in particular, can be delivered
reliably in an NHS tertiary center.

Same-day discharge is not the same as safety after discharge, and this study was not designed to assess it. In
the national PUL data, 12.0% of men attended an emergency department within 30 days [16], and urinary
retention is a recognized early event after WVTT [11]. Complications, readmissions, emergency attendances,
and unplanned contacts with primary or community care were not systematically recorded in our database,
so we cannot report whether any occurred or whether the pathway transferred care to emergency or primary
care services. Our results therefore show that the pathway could be delivered, but they do not establish that
it was safe. Safety should be addressed in prospective studies with standardized, dated, and systematic
recording of postoperative events.

Functional outcomes in context
The mean IPSS reduction of 10.0 points (42.6%) from a baseline of 23.5 is similar in magnitude to the 11.2-
point reduction from a baseline of 22 reported for the primary endpoint in the WVTT arm of the pivotal
randomized trial [5], although the timing of our assessment is unknown and direct comparison is limited. It
is also within the pooled range of 9.81 points at one month to 13.13 points at 12 months, as reported in a
systematic review of ultra-minimally invasive treatments [4]. The German WVTT series reported a similar
relative reduction of 50%, from a lower baseline of 19.3 [17].

The Q-max gain of 3.7 mL/s is of similar magnitude to the pooled estimates at one month (3.66 mL/s) and 12
months (4.14 mL/s) [4] and smaller than the 6.2 mL/s increase reported in the randomized trial [5]; because
the timing of our assessment is unknown, these comparisons are indicative only. When the analysis was
restricted to technically reliable flow tests (voided volume ≥150 mL), the gain increased to 5.1 mL/s. This
suggests that low voided volumes in routine clinics may lead to an underestimate of the flow improvement.

The PVR reduction was larger than the pooled 12-month estimate of -10.10 mL, which did not reach
significance [4]. This is consistent with the high baseline PVR in our cohort. Overall, the pattern of symptom
improvement with a more modest flow gain is consistent with the expected profile of MIST compared with
resection or laser procedures [1], although this study cannot confirm it.

Most men had severe symptoms at baseline, which leaves more room for improvement and makes scores
more susceptible to regression to the mean [21]. For this reason, the responder analysis and the shift in
severity category may be more informative than the absolute change. Because the interval to review was not
recorded and probably differed between men, we cannot say at what stage of recovery the changes were
measured. Early reviews may include transient postoperative irritative symptoms and could understate the
eventual benefit, whereas later reviews may capture a more settled result, so the paired changes represent an
average over unspecified time points.

Considerations beyond this study
Sexual function and durability were not assessed. After WVTT and PUL, erectile and ejaculatory function are
preserved and, in some domains, improved compared with baseline [9]. The surgical retreatment rate after
WVTT was 4.4% at five years in a randomized trial [6] and 5.7% in a real-world cohort [10]. Our database
recorded one subsequent TURP and three repeat MIST procedures, but follow-up timing was not recorded
and events were not captured systematically, so we cannot estimate retreatment rates.

Strengths and limitations
This study uses real-world NHS data from all MIST procedures in the departmental database, and no patient
was excluded because of outcome. The primary outcome was recorded for 63 of 64 men and is reported with
exact CIs; symptom and QoL scores are reported separately with validated response thresholds, and
sensitivity analyses were performed to examine the effect of the missing follow-up data, although they
cannot fully remove its influence.

The study also has limitations. It was retrospective and single-center, and as a single-arm study without a
comparison group, it does not allow the observed changes to be attributed to MIST alone; regression to the
mean may also have contributed [21]. Modality was chosen by patient preference, so selection bias is
possible. Because 90.6% of men received WVTT, the findings mainly reflect experience with this modality,
and the PUL and i-TIND results are descriptive only.
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Data completeness varied by outcome. The primary outcome was recorded for 63 of 64 men, whereas paired
baseline and postoperative data were available for 23 men (35.9%) for IPSS and QoL, 35 (54.7%) for Q-max,
and 44 (68.8%) for PVR. Men with paired data may have differed from those without, for example, in
symptom severity or in their likelihood of attending review, so selection bias is possible, and its direction
cannot be determined from these data. To examine this, we compared baseline values between men with and
without paired data, which showed no differences, and fitted mixed-effects models using all available
observations, which gave consistent estimates. These checks address measured characteristics only. The
symptom and flow results are therefore presented as descriptive findings in the men with available data and
should not be taken as an estimate for the whole cohort.

The date of the postoperative review was not recorded, so the interval between treatment and review is
unknown and probably varied between men. Symptoms and flow measures after minimally invasive
treatment continue to change over the weeks and months after the procedure, so the paired changes reflect
an average over unspecified time points, and comparisons with time-specific published results are indicative
only. The durability of the changes could not be assessed. Postoperative use of LUTS medication was also not
recorded. If medication was continued, part of the improvement may reflect ongoing drug treatment, and if
it was stopped, the benefit of the procedure may have been underestimated. We were unable to adjust for
either possibility, so the functional results describe what was observed at the first review and do not isolate
the effect of the procedure alone.

Complications, readmissions, and unplanned healthcare contacts were not systematically recorded, so the
study shows that the same-day discharge pathway could be delivered but does not establish its safety. Age,
comorbidity, catheter duration, and post-discharge re-attendance were also not recorded and could not be
analyzed. Because there was no comparison with inpatient care, we cannot say whether outcomes after
same-day discharge were equivalent to those after an inpatient stay.

Prospective studies with protocol-driven, dated follow-up, standardized recording of complications,
healthcare utilization, and medication use, and longer observation are needed to confirm these findings.

Conclusions
In this retrospective single-center observational study, a planned same-day discharge pathway for MIST was
delivered for almost all men, most of whom were treated with WVTT. Among men with available paired data,
improvements in symptoms, QoL, flow rate, and residual volume were observed at the first postoperative
review. These findings are descriptive and hypothesis-generating because follow-up was incomplete and its
timing was not recorded, postoperative medication use, complications, and unplanned healthcare use were
not systematically documented, and there was no comparison group. Successful same-day discharge
therefore should not be taken as evidence of safety or of equivalence to inpatient care. Prospective studies
with standardized, dated follow-up and systematic recording of safety outcomes are needed.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Noman Ali Ghazanfar, Mohamed Abouelenein, Omer Onur Cakir, Sanjith
Gnanappiragasam, Francesca Kum, Theodore Patel, Vinze Emanuelle Mullet, Abid Farooq, Osman Ermis

Acquisition, analysis, or interpretation of data:  Noman Ali Ghazanfar, Mohamed Abouelenein, Omer
Onur Cakir, Sanjith Gnanappiragasam, Francesca Kum, Theodore Patel, Vinze Emanuelle Mullet, Hafiz
Naveed Ahmed, Abid Farooq, Osman Ermis

Drafting of the manuscript:  Noman Ali Ghazanfar, Mohamed Abouelenein, Omer Onur Cakir, Sanjith
Gnanappiragasam, Francesca Kum, Theodore Patel, Vinze Emanuelle Mullet, Hafiz Naveed Ahmed, Osman
Ermis

Critical review of the manuscript for important intellectual content:  Omer Onur Cakir, Sanjith
Gnanappiragasam, Francesca Kum, Hafiz Naveed Ahmed, Abid Farooq

Supervision:  Omer Onur Cakir, Sanjith Gnanappiragasam, Francesca Kum

Disclosures
Human subjects: Informed consent for treatment and open access publication was obtained or waived by all
participants in this study. Institutional Review Board - King's College Hospital NHS Foundation Trust issued
approval 25/LO/8711; dated 23 September 2026. Animal subjects: All authors have confirmed that this
study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform

 

2026 Abouelenein et al. Cureus 18(11): e119483. DOI 10.7759/cureus.119483 11 of 12



disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted work. Other relationships: All authors
have declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Baboudjian M, Creta M, Pyrgidis N, et al.: Summary paper on the 2026 European Association of Urology

guidelines on the management of non-neurogenic male lower urinary tract symptoms. Eur Urol. 2026,
90:44-59. 10.1016/j.eururo.2026.03.020

2. Bortnick E, Brown C, Simma-Chiang V, Kaplan SA: Modern best practice in the management of benign
prostatic hyperplasia in the elderly. Ther Adv Urol. 2020, 12:9486. 10.1177/1756287220929486

3. Alexander CE, Scullion MM, Omar MI, et al.: Bipolar versus monopolar transurethral resection of the
prostate for lower urinary tract symptoms secondary to benign prostatic obstruction. Cochrane Database
Syst Rev. 2019, 12:CD009629. 10.1002/14651858.CD009629.pub4

4. Checcucci E, Veccia A, De Cillis S, et al.: New ultra-minimally invasive surgical treatment for benign
prostatic hyperplasia: a systematic review and analysis of comparative outcomes. Eur Urol Open Sci. 2021,
33:28-41. 10.1016/j.euros.2021.08.009

5. McVary KT, Gange SN, Gittelman MC, et al.: Minimally invasive prostate convective water vapor energy
ablation: a multicenter, randomized, controlled study for the treatment of lower urinary tract symptoms
secondary to benign prostatic hyperplasia. J Urol. 2016, 195:1529-38. 10.1016/j.juro.2015.10.181

6. McVary KT, Gittelman MC, Goldberg KA, et al.: Final 5-year outcomes of the multicenter randomized sham-
controlled trial of a water vapor thermal therapy for treatment of moderate to severe lower urinary tract
symptoms secondary to benign prostatic hyperplasia. J Urol. 2021, 206:715-24.
10.1097/JU.0000000000001778

7. Roehrborn CG, Gange SN, Shore ND, et al.: The prostatic urethral lift for the treatment of lower urinary
tract symptoms associated with prostate enlargement due to benign prostatic hyperplasia: the L.I.F.T.
Study. J Urol. 2013, 190:2161-7. 10.1016/j.juro.2013.05.116

8. Porpiglia F, Fiori C, Bertolo R, Garrou D, Cattaneo G, Amparore D: Temporary implantable nitinol device
(TIND): a novel, minimally invasive treatment for relief of lower urinary tract symptoms (LUTS) related to
benign prostatic hyperplasia (BPH): feasibility, safety and functional results at 1 year of follow-up. BJU Int.
2015, 116:278-87. 10.1111/bju.12982

9. Cahill EM, Lindenbaum MM, Estright A, et al.: The impact of minimally invasive surgical therapy for benign
prostatic hyperplasia on sexual function: a systematic review and meta-analysis. Prostate Cancer Prostatic
Dis. 2026, 10.1038/s41391-026-01091-x

10. Bausch K, Zahiti L, Schrutt M, Wetterauer C, Halbeisen FS, Ebbing J, Seifert HH: Water vapor thermal
therapy of lower urinary tract symptoms due to benign prostatic obstruction: efficacy and safety analysis of
a real-world cohort of 211 patients. World J Urol. 2023, 41:1605-12. 10.1007/s00345-023-04395-y

11. Lim CY, Lai CC, Tsai YW: Comparison of durability between Rezum water vapor therapy and UroLift in
treating benign prostatic hyperplasia: a multicenter propensity score-matched analysis. Cureus. 2025,
17:e80914. 10.7759/cureus.80914

12. Abouelenein M, Ghazanfar NA, Manoharan G, Rasheed A, Cakir OO, Gnanappiragasam S: Same-day
discharge after GreenLight laser photoselective vaporization of the prostate in patients with moderate to
severe lower urinary tract symptoms. Cureus. 2026, 18:e112408. 10.7759/cureus.112408

13. Zorn KC, Chakraborty A, Chughtai B, et al.: Safety and efficacy of same day discharge for men undergoing
contemporary robotic-assisted Aquablation prostate surgery in an ambulatory surgery center setting - first
global experience. Urology. 2025, 195:132-8. 10.1016/j.urology.2024.08.006

14. Olivero A, Khadhouri S, Palagonia E, et al.: Trifecta outcomes to assess the feasibility of local anesthesia for
benign prostate hyperplasia minimally invasive surgical treatments. Urol Ann. 2025, 17:233-8.
10.4103/ua.ua_41_25

15. Khadhouri S, Guillaumier S, Drummond L, Dreyer B, Clelland C, Jaafari FA: Feasibility of outpatient daycase
local anaesthestic Rezūm™ without sedation. BMC Urol. 2024, 24:80. 10.1186/s12894-024-01471-2

16. Page T, Veeratterapillay R, Keltie K, Burn J, Sims A: Prostatic urethral lift (UroLift): a real-world analysis of
outcomes using hospital episodes statistics. BMC Urol. 2021, 21:55. 10.1186/s12894-021-00824-5

17. Winkler T, von Klot CA, Madersbacher S, Kuczyk MA, Wolters M: Rezum water vapor thermal therapy for
treatment of lower urinary tract symptoms: a retrospective single-centre analysis from a German high-
volume centre. PLoS One. 2023, 18:e0279883. 10.1371/journal.pone.0279883

18. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP: The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines for reporting
observational studies. Lancet. 2007, 370:1453-7. 10.1016/S0140-6736(07)61602-X

19. Barry MJ, Fowler FJ Jr, O’Leary MP, Bruskewitz RC, Holtgrewe HL, Mebust WK, Cockett AT: The American
Urological Association symptom index for benign prostatic hyperplasia. J Urol. 1992, 148:1549-57.
10.1016/s0022-5347(17)36966-5

20. Barry MJ, Williford WO, Chang Y, Machi M, Jones KM, Walker-Corkery E, Lepor H: Benign prostatic
hyperplasia specific health status measures in clinical research: how much change in the American
Urological Association symptom index and the benign prostatic hyperplasia impact index is perceptible to
patients?. J Urol. 1995, 154:1770-4. 10.1016/s0022-5347(01)66780-6

21. Barnett AG, van der Pols JC, Dobson AJ: Regression to the mean: what it is and how to deal with it . Int J
Epidemiol. 2005, 34:215-20. 10.1093/ije/dyh299

 

2026 Abouelenein et al. Cureus 18(11): e119483. DOI 10.7759/cureus.119483 12 of 12

https://dx.doi.org/10.1016/j.eururo.2026.03.020?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.eururo.2026.03.020?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1756287220929486?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1756287220929486?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD009629.pub4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD009629.pub4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.euros.2021.08.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.euros.2021.08.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.juro.2015.10.181?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.juro.2015.10.181?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/JU.0000000000001778?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/JU.0000000000001778?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.juro.2013.05.116?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.juro.2013.05.116?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/bju.12982?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/bju.12982?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41391-026-01091-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41391-026-01091-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00345-023-04395-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00345-023-04395-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.80914?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.80914?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.112408?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.112408?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.urology.2024.08.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.urology.2024.08.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/ua.ua_41_25?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/ua.ua_41_25?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12894-024-01471-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12894-024-01471-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12894-021-00824-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12894-021-00824-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0279883?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0279883?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0140-6736(07)61602-X?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0140-6736(07)61602-X?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0022-5347(17)36966-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0022-5347(17)36966-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0022-5347(01)66780-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0022-5347(01)66780-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ije/dyh299?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ije/dyh299?utm_medium=email&utm_source=transaction

	Same-Day Discharge and Postoperative Functional Outcomes After Minimally Invasive Surgical Treatment for Benign Prostatic Obstruction: A Retrospective Single-Center Observational Study
	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Materials And Methods
	Study design and ethical approval
	Data source and eligibility
	TABLE 1: Eligibility criteria

	Procedures
	Outcomes and measurements
	Statistical analysis

	Results
	Participant flow and baseline characteristics
	FIGURE 1: STROBE flow diagram of patient selection and data availability
	TABLE 2: Baseline characteristics, overall and by modality

	Same-day discharge
	TABLE 3: Same-day discharge and recorded postoperative events

	Functional outcomes
	TABLE 4: Change in functional outcomes between baseline and the first postoperative review in patients with paired data

	Clinical response and sensitivity analyses
	TABLE 5: Clinical response and sensitivity analyses


	Discussion
	Principal findings
	Same-day discharge
	Functional outcomes in context
	Considerations beyond this study
	Strengths and limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


