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Objective

In this study, we evaluate the short- and mid-term results of water vapor thermal therapy (WVTT) for LUTS (lower urinary tract symptoms) due to benign prostatic hyperplasia (BPH).



Methods

Patients with LUTS due to BPH who underwent WVTT from September 2019 to April 2022 were included in this prospective, single-center study. Data regarding functional and sexual outcomes were evaluated by validated questionnaires as well as uroflowmetry, urinalysis and cultures, digital rectal examination, serum prostate-specific antigen, and transrectal ultrasound. The patients were followed-up with 3, 6, 12, and 18 months after the procedure.



Results

Eighty-four men were treated. Mean ± SD prostate volume, operative time, and hospital stay were 76.9 ± 26.3 ml, 14 ± 18.5 min, and 0.9 ± 0.7 days, respectively. The catheter was removed after 7 ± 4.4 days. A significant (p < 0.05) improvement in Qmax, IPSS, QoL, OAB-q SF, ICIQ-SF, and IIEF- 5 from the baseline at the last follow-up (18 months) was recorded. Seventy-six (90%) patients reported a significant improvement in ejaculatory function (de novo dry ejaculation in 4 patients). Early (≤30 days) postoperative complications were reported in 70% of patients, all grade 1 according to Clavien–Dindo. No late (>30 days) Clavien–Dindo >1 procedure-related complications occurred. Three patients required reoperation (6–12 months after surgery).



Conclusion

WVTT is an effective and safe treatment for the management of LUTS due to BPH in the short- and mid-term follow-up, and it provides negligible sequelae with respect to ejaculation.
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Introduction

Lower urinary tract symptoms (LUTS), secondary to benign prostatic hyperplasia (BPH), and subsequent bladder outlet obstruction (BOO) have a significant negative impact on the quality of life of an increasing number of elderly male patients worldwide (1). Approximately 15 million patients in the USA suffer from obstructive LUTS, 80% of whom are over 70 years of age (1).

Although pharmacotherapy with either alpha 1-blockers, 5-ARIs (5-alpha-reductase inhibitors), or combination is usually the first line of therapy, there is a limit to what drugs can offer in terms of sustained relief of symptoms and avoidance of BPH progression. Surgical treatment is sought when drugs fail to provide the expected benefit or are not tolerated or complications arise due to BPH (2, 3).

However, according to the latest American and European guidelines to date, Transurethral resection of the prostate (TURP), anatomical endoscopic enucleation (AEEP), and open prostatectomy are the recommended surgical standards for a moderate-sized to large prostate (2, 4).

Although TURP and AEEP are highly effective in providing relief from symptoms, they come with side effects that are hardly negligible (ejaculatory dysfunction, stress urinary incontinence, prolonged dysuria, and a small risk of bleeding) (5).

To cover the treatment gap between pharmacotherapy and cavitating prostate surgery, a variety of minimally invasive surgical techniques (MISTs) have been introduced and endorsed in BPH surgery (6, 7).

WVTT delivered via the Rezūm system is one of the most studied options among this new family of MISTs (7, 8). WVTT can be delivered even in the outpatient setting under sedation. WVTT works by delivering stored thermal energy (540 calories/ml H2O) in the form of vapor to the prostatic glandular tissue. The adenoma collagenous pseudocapsule acts as a natural barrier to the convective flow of steam, and this is what allows us to limit the treatment area to the obstructive hyperplastic prostate tissue located in the transition zone (9). As a result, no thermal effects occur outside the transitional zone boundaries. The 5-year data from the multicenter randomized sham-controlled trial confirmed the relief of significant and durable symptoms, flow rate improvement, and low surgical retreatment rates without impacting sexual function (8).

This prospective study aimed to evaluate the short-term results of WVTT via the Rezūm system in a single-center cohort of patients.



Materials and methods

From September 2019 to April 2022, data were prospectively gathered from a consecutive series of patients undergoing WVTT (Rezūm system, Boston Scientific, Marlborough, MA, USA) for obstructive and symptomatic LUTS/BPH. Preoperative evaluation included patients’ medical history, evaluation of the degree of symptoms, bother (IPSS) urine cultures, digital rectal examination (DRE), serum prostate-specific antigen (PSA), transrectal prostate ultrasound (TRUS), uroflowmetry (UFM), and post-void residual (PVR).

To assess urinary incontinence, we used the overactive bladder quality-of-life short-form questionnaire (OAB-q SF) (10) and International Consultation on Incontinence Questionnaire-Urinary Incontinence Short Form (ICIQ-UI SF) (11). Sexual function was assessed using the International Index of Erectile Function – Erectile Function (IIEF-EF) (12). The rate of preoperative and postoperative antegrade ejaculation, defined as the emission of semen after orgasm, was subjectively recorded at baseline and during follow-up.

Postoperative Patient Global Impression of Improvement (PGI-I) was assessed according to the PGI-I scale (13). The present study was conducted in accordance with the Standards of Good Clinical Practice and the Declaration of Helsinki, and all patients signed a written informed consent form. Regular follow-up visits were conducted at 3, 6, 12, and 18 months for each patient.


Statistical analysis

Preoperative and postoperative parameters were compared and statistically analyzed at the 5% level of significance. Data normality was tested using the Shapiro-Wilk test. The paired t-test was used for normally distributed data, and the Wilcoxon paired test was used for the others (PVR, PSA).

Results were evaluated using IBM® SPSS® Statistics Version 27.



Procedure

All procedures were performed by the same surgeon (LC). Patients were under sedation throughout the procedure. The procedure started with a rigid cystoscopy and evaluation of the size and contour of the prostate. The Rezūm device was inserted transurethrally, and the prostate was treated with WVTT energy delivered through injections at specific sites on the prostate. Each injection of water vapor lasted for 9 sec. The number of treatments varied depending on the size of the gland and the presence of a median lobe. At the end of the procedure, an 18-20 Ch Foley bladder catheter was placed. The removal of the catheter was usually fixed seven days from its placement. In four patients a temporary prostatic stent (Exime®, Rocamed 9, Avenue Albert II MC 98000 Monaco, France). was placed instead of a bladder catheter (14). Alpha-blocker medication was maintained for another 3 weeks after catheter removal.




Results

Eighty-four patients were included in the study. In total, eight (9.5%) patients were on retention at the time of the procedure. All patients were under medical treatment for LUTS caused by BPH—alpha-blocker (48%), 5ARI (7%), or a combination of these (45%). The characteristics of the study population are reported in Table 1.


Table 1 | Demographics and clinical characteristics of patients treated with Rezūm.



The mean operative time was 14.7 ± 7.9 minutes. Two patients required concomitant urethrotomy for urethral stricture to accommodate the device, one patient underwent endoscopic resection of an incidental bladder tumor, and another underwent removal of a bladder stone. The procedure was performed in the outpatient setting and all patients were discharged on the same day, but in eight cases the hospital stay was prolonged due to concomitant surgical procedures or for administrative reasons. Fifty-three (63%) patients presented with a median lobe. The bladder catheter was removed after 7 ± 4.4 days Compared with the baseline, Qmax showed a significant increase at 3, 6, 12, and 18 months after surgery (p < 0.001; Table 2A; Figure 1). IPSS and QoL also improved significantly from baseline at 3, 6, 12, and 18 months (p < 0.001; Table 2A; Figure 1).


Table 2 | (A, B): Variation over time of functional and patient-reported outcomes after Rezūm.






Figure 1 | Variation over time of functional outcomes after Rezūm. Qmax, maximum flow rate; IPSS, International Prostate Symptom Score.



For the OAB-q SF and ICIQ-UI SF, substantial reductions emerged at the 12- and 18-month follow-ups that were statistically significant for the OAB-q SF (p < 0.001) but not for ICIQ (Table 2B). An improving trend was also highlighted in the early postoperative period and at 12-18 months after treatment (Table 2B). De novo dry ejaculation was noted in four (4.7%) patients after treatment. No intraoperative complications were reported.

Early postoperative complications were reported in 59 patients (70%), with the vast majority being grade 1 according to the Clavien–Dindo classification—mostly dysuria, nocturia, hematuria, urgency, and burning sensation on urination. Eight patients (9.5%) suffered from acute urinary retention (AUR) following a trial without catheter (TWOC) with the need for bladder drainage for some additional days. At the next TWOC, six patients achieved spontaneous urination while for the remaining two patients, it was necessary to wait additional three weeks until spontaneous urination occurred. Four patients (4.7%) had a UTI (urinary tract infection) treated with antibiotics. One patient had a late episode of gross hematuria with clot retention requiring hospitalization 28 days after the procedure. No late (>30 days from surgery) Clavien >1 complications occurred. In 14% of the cases, the following adverse events occurred: persistent mild to severe dysuria, occasional hematuria, hematospermia, decrease in ejaculatory volume, weak flow, or nocturia. One subject had a bladder stone in a diverticulum 6 months after the procedure.

Three patients (3.5%) underwent surgical retreatment within the first year due to persistent or deteriorating symptoms. One patient was treated by the same surgeon with a transurethral incision of the prostate. Two patients underwent robot-assisted simple prostatectomy (RASP) and TURP elsewhere, with preoperative prostate volumes of 90 and 140 ml, respectively.

Patient Global Impression of Improvement (PGI-I) at the last control (18 months) showed 76 patients confirming a slight to significant improvement after treatment (90.5%), whereas 8 patients (9.5%) reported their condition as unmodified or worsened.

At the 18-month follow-up, prostate size showed a clear reduction of 30% (from 76.9 ± 26 to 54.5 ± 23.1 ml, p < 0.001). A similar trend of reduction was also observed for PSA at the last follow-up (a reduction from 3.5 ± 2.1 to 2 ± 2.2 ng/ml, p < 0.001).



Discussion

Newer MISTs for the treatment of BPH-related LUTS are effective, safe, and attractive, in terms of maintaining ejaculation (12, 13). Temporary implantable nitinol device (iTIND), prostatic urethral lift (PUL), and convective water vapor energy ablation system (Rezūm system) are non-excisional, alternative ablative minimally invasive procedures with many studies published in the last decade (15–17).

The Rezūm system is a nonobstructive technique that achieves its purpose through the delivery of thermal energy in the form of water vapor injections onto the prostatic adenoma leading to cell necrosis while preserving sexual function and ejaculation, in an outpatient setting (8, 14, 18). This last point should not be underestimated in the COVID-19 era (19, 20).

The European Association of Urology (EAU) guidelines consider the Rezūm system an alternative ablative technique under investigation while acknowledging the controversial findings of two recent systematic reviews and the absence of randomized controlled trials (RCTs) versus a standard reference technique (2). On the other hand, the American Urological Association (AUA) guidelines recommend the Rezūm system for patients with LUTS attributed to BPH and a prostate volume <80 g (moderate recommendation; LE Grade C) who desire preservation of erectile and ejaculatory function (conditional recommendation; LE Grade C) (5).

Our study evaluated the early and mid-term functional outcomes of patients treated with the Rezūm system in a single center in real-life conditions. In accordance with the latest published data in the literature, Rezūm provided a significant improvement in uroflowmetry parameters and IPSS scores at the last follow-up (19–22). Furthermore, a significant improvement was noted in storage symptoms (a greater reduction in OAB-SF scores and a mild reduction in ICIQ-UI SF scores at the 18-month follow-up). Finally, a trend for improvement was also shown in sexual and ejaculatory function, mirrored in the IIEF-5 questionnaire, at the end of the follow-up.

The first Italian multicentric study released early results of 135 patients treated with the Rezūm system at 5 different institutions (19). The authors reported significant improvement in IPSS scores at 1, 3, and 6 months after the procedure, with a net gain of 17 points from the baseline. Furthermore, a mild to significant reduction of storage symptoms was seen, and significant improvement was also noted in sexual function with a substantial increase of IIEF-5 scores 6 months after intervention. Our data showed a progressive reduction in IPSS scores, with a stable 14-point improvement at the last follow-up (from 22.7 ± 6.2 to 8.7 ± 4.5 points at 18 months, p < 0.001). A significant improvement was noted in storage symptoms as well, which is mirrored in both the OAB-q SF and the ICIQ-UI SF scores (from 57.7 ± 17.1 to 18 ± 6, p < 0.001, and 2.7 ± 3.9 to 1.6 ± 0.5, p < 0.045, respectively). In the evaluation of sexual function, we observed an improvement in IIEF-5 scores (from 17.6 ± 7.1 at baseline to 22 ± 3.5 points at the 18-month follow-up) with only 3 (3.5%) patients complaining of de novo dry ejaculation after Rezūm treatment. Those results are in line with this multicentric analysis and also confirm those of the McVary studies (8, 23).

The retreatment rate was 2.2% at the 1-year follow-up, in the McVary and Siena studies (8, 19). In our series, we found a retreatment rate of 3.57% at 18 months. This percentage is slightly higher than that presented by McVary, perhaps in relation to the greater average prostate volume, and it probably mirrors the real-life setting where more and more patients consider Rezūm to tackle LUTS while preserving antegrade ejaculation.

In our hands, the Rezūm system showed a very safe and effective profile, already highlighted in the recent systematic review and meta-analysis (9, 15, 17, 23–25). All the revisions available in the literature demonstrated that adverse events associated with Rezūm were minor, and the sexual dysfunction was minimal. This may be due to the minimally invasive nature of Rezūm’s convective heat transfer (9, 15, 17, 23–25). In our experience, we observed a rate of 70% in early AEs, all of them Clavien–Dindo grade I, which resolved within 3-4 weeks with adequate conservative measures. No late (>30 days from surgery) Clavien–Dindo >1 complications occurred.

We have to acknowledge some limitations of the present study. First is the retrospective design of the study with the limited number of patients included in the analysis. The monocentric nature could be seen as a limitation; however, it reflects real-life practice. Another possible limitation is the reliability of the data concerning the preservation of ejaculation, as our results relied on subjective patient evaluations.

Although the Rezūm procedure continues to gain popularity and acceptance from patients and urologists alike, further studies with larger sample sizes, longer follow-ups, and a randomized design comparable to other techniques or treatments are needed. Moreover, a trend toward expanding the standard indications to other clinical scenarios (such as patients with prostates >80cc, urinary retention, stones, urethral stenosis) should also be addressed in future trials (26), in view of the fact that model-based economic evaluations have demonstrated that this technique is an effective and cost-saving procedure and may also be an appropriate first-line alternative to pharmacotherapy for moderate-to-severe LUTS/BPH patients (27).



Conclusion

Rezūm is a promising MIST ejaculation-sparing treatment that has demonstrated excellent tolerability, safety, and efficacy in the short and medium term with a negligible rate of major complications and an acceptable retreatment rate. Further studies of greater statistical power are needed to confirm these preliminary data and possibly expand current indications.
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bladder questionnaire - short form; ICIQ-SF, international consultation on incontinence
questionnaire — short form; IIEF-5, international index of erectile function; PVR, postvoid

residual.
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58,5
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2,7 (3,9)
1
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17,6 (7,1)
20
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3 months

13 (7,7)
11,5
8-22

15,9 (6,2)
17
5-29

2,6 (1,2)
3
0-5

48,7 (17,6)
47
23-86

2,5(2.3)
1
0-8

12,7 (8,7)
15
1-25

6 months

142 (4,5)
135
9-23

9 (4,9)

8

0-24

L7 (1)

0-5

329 (12,7)

30

2-64

2,9 (4.9)

0-10

20 (4,3)

22
6-25

12 months

12,50 (2,2)
13
8-15

9(3,8)

4-16

1,3 (0.9)
1
0-3

257 (59)
25
19-38

1,5 (L,1)
1
0-4

21,5 (3,5)
20
16-25

18 months

13,2 (4,3)
13

8,7 (4.5
85
4-14

1,7 (0,9)
L5
1-3

18 (6)

18
12-24
p-value 0,013
1,6 (0,5)

2
1-2
p-value 0,012
22 (3,5)
22
18-25

p-value

<0,001

<0,001

<0,001

<0,001

0,045

0,045

Qmax, maximum flow rate; IPSS, International Prostate Symptom Score; QoL, Quality of life; OABQ-SF, overactive bladder questionnaire - short form; ICIQ-SF, international consultation
on incontinence questionnaire — short form; IIEF-5, international index of erectile function.





