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Abstract

Objective To assess the safety and efficacy of Reziim therapy in small versus large prostates through a four-year follow-up.
Patients and methods One-hundred seventy patients who underwent Reziim therapy were retrospectively included and
divided into 2 equal groups, small (< 80gm) and large prostate groups (80-120 gm). Both groups were assessed preopera-
tively and at 3, 12, 24, 36, and 48 months post-procedure for operative time, number of vapor injection, catheterization
time, hospital stay and post-procedure: prostatic size, prostate-specific antigen (PSA), post-void residual (PVR), maximum
urinary flow rate (Qmax), International Prostate Symptom Score (IPSS), quality of life (QoL), International Index of Erectile
Function (IIEF) and complications.

Results The number of vapor injections was significantly higher in the large prostate group compared to the small prostate
group (p<0.001). Operative time and catheter duration were significantly longer in the large prostate group (p<0.001), while
hospital stay was similar between groups (p=0.407). At 48 months post-Reztim, both groups demonstrated statistically sig-
nificant improvement in all measured outcomes (Qmax, IPSS, PVR, QoL, PSA, IIEF, and prostate size) (»<0.05). Regarding
postoperative complications, there were no significant differences between the groups except that the need for retreatment
was significantly higher in the large prostate group.

Conclusion Reziim therapy offers a safe and effective treatment option for both small and large prostates with sustained
improvement over four years. However, patients with large prostates exhibited a higher retreatment rate (15.2%).
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Introduction

In patients with benign prostatic hyperplasia (BPH) and
gland size>80 cc, the historically preferred treatment with
the greatest durability and efficacy has been simple pros-
tatectomy [1]. However, this procedure is associated with
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[11]. Similarly, the European Urological Association (EAU)
states that Reziim therapy use in large prostates requires
more randomized controlled studies before it can be recom-
mended [12].

High-quality studies investigating its application in large
prostates remain limited, and some centers have confined
Reziim therapy indications for volumes of 30-80 cc [13].
Despite initial promising results, most existing trials provide
only short-term follow-up [12, 14, 15]. The aim of our study
was to evaluate the safety and efficacy of Reziim therapy in
treatment of patients with large prostates (80 —120gm) via a
retrospective trial with a 4-year follow-up period.

Patients and methods
Sample size

This was calculated using the G Power 3.1.9.4 program,
with an alpha error set at 0.05 and the study power at 80%.
According to Garden et al. (2021), the IPSS improved
in both the small and large prostate groups, with percent
changes of —33% and — 18%, respectively [15]. Therefore,
the minimum required sample size was 85 patients in each

group.
Study population

Following approval by our institutional ethics committee
and registration of the study (NCT 06818383), we retro-
spectively checked our database for patients who under-
went Reziim therapy at our center from January 2021 to
January 2025. One hundred seventy patients were included
and divided into two equal groups: small (<80 g) and large
(80—-120 g) prostate groups. We recorded the relevant infor-
mation including age, prostatic size, median lobe enlarge-
ment, preoperative catheter dependence, prostate-specific
antigen (PSA), post-void residual (PVR), maximum urinary

Table 1 Preoperative characteristics of patients

Group p-value

Small prostate  Large prostate

Mean=+SD Mean=+SD
Age (Year) 65.74+7.4 64.56+8.61 0.341
Prostatic size (gm) 64.98+8.51 99.59+12.05 <0.001
Median lobe presence 24 (28.24%) 30 (35.29%) 0.323
Preoperative urinary 20 (23.53%) 28 (32.94%) 0.173
retention
PSA (ng/mL) 4.03+0.96 5.16£0.83 <0.001
PVR (mL) 98.78+24.94 102.67+23.1 0.292
Qmax (mL/s) 9.26+1.1 9.09+1.64 0.443
IPSS 19.33+2.41 19.68+2.44 0.344
QoL 4.56+0.79 4.94+0.75 0.002
IIEF 14.72+6.08 13.14+4.97 0.066
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flow rate (Qmax), International Prostate Symptom Score
(IPSS), quality of life (QoL), International Index of Erec-
tile Function (IIEF), number of vapor injections, operative
time, catheter duration and hospital stay. Primary outcome
was to assess efficacy and safety of Reztim therapy in the
2 groups through comparison of the pre- and 3, 12-, 24-,
36- & 48-months post-procedural Qmax, IPSS, PVR, QoL,
PSA, IIEF, prostate size and complications.

Technique

The procedure was performed as a day-case under general
anesthesia or a combination of sedation and local anesthe-
sia by the same expert team of urologists. A single-use nee-
dle was inserted into the prostatic tissue for 9 s. The total
number of injections was determined based on the size and
shape of the prostate, including both the lateral and median
lobes. Postoperative urethral catheterization protocols var-
ied according to the total number of injections and the dura-
tion of preoperative urinary retention.

Statistical methods

The Student’s t-test was used to assess the statistical sig-
nificance of differences between two means. The Mann-
Whitney U test was employed to compare non-parametric
variables between two study groups. Post hoc tests were
used for multiple comparisons of group means. Chi-square
or Fisher’s exact test were applied to evaluate relationships
between qualitative variables. All data were reviewed and
analyzed using the Statistical Package for the Social Sci-
ences (SPSS) version 27. A p-value of <0.05 was consid-
ered statistically significant.

Results

A total of 170 patients who underwent Rezim were
included. Eighty-five patients had a small prostate (<80 g),
and 85 had a large prostate (80—-120 g). The demographic
data were comparable between groups, except for prostate
size and PSA, both of which were significantly higher in the
large prostate group (p<0.001) (Table 1).

The mean number of vapor injections was significantly
higher in the large prostate group (7.7+1.0) compared to the
small prostate group (4.09+1.2) (p<0.001). Operative time
and catheter duration were significantly longer in the large
prostate group (p<0.001), while hospital stay was similar
between groups (p=0.407) (Table 2).

At 48 months post-Reztim, both groups demonstrated sta-
tistically significant improvement in all measured outcomes
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Table 2 Perioperative data

Group p-value

Small prostate Large prostate

Median (IQR) Median (IQR)
Operative time (min) 7 (6-8) 12 (10-14) <0.001
Hospital stay (days) 1(1-1) 1(1-1) 0.407
Catheter duration (days) 6 (5-7) 9 (9-11) <0.001

(Qmax, IPSS, PVR, QoL, PSA, IIEF, and prostate size)
(»<0.05) (Table 3).

Regarding postoperative complications, there were no
significant differences between the groups except for the
need for retreatment. Retreatment was required in 2 patients
(2.35%) with small prostates and 13 patients (15.29%) with
large prostates, which was statistically significant (p=0.003)
(Table 4).

In patients with preoperative urinary retention, our pro-
tocol was an initial trial of voiding at 1 week then every
week for a maximum period of 4 weeks. Also, we consid-
ered keeping urethral catheter 1 day for every 10gm prostate
size. In the large prostate group, 6 patients failed to void
after catheter removal. Most of retreatment need was in the
first 2 years in both groups (Table 5). Our retreatment strat-
egy was:

e Mild symptoms: medical treatment with alpha-blockers
was the initial strategy.

e Moderate symptoms or unfit for general anesthesia: re-
peat Rezim therapy was chosen.

e Secvere symptoms or failed TWOC: B-TURP was the
preferred retreatment option.

Discussion

Benign prostatic hyperplasia is a pathological condition
characterized by the proliferation of epithelial and smooth
muscle cells, leading to an increase in prostate size. BPH is
a common health condition that causes bothersome storage
and voiding lower urinary tract symptoms (LUTS). Further-
more, the severity of BPH increases proportionally with age
[16, 17]. The healthcare system experiences a significant
burden from LUTS/BPH, which is among the top 10 most
costly male diseases [18, 19].

Treatment alternatives for patients with BPH of large
gland size are B-TURP, HOLEP, and laparoscopic or
open prostatectomy [20-22]. Meanwhile, most treatment
guidelines recommend Reziim therapy for prostates sized
30-80 g, as only a limited number of studies have investi-
gated its role in managing larger prostates [13].

Regarding perioperative outcomes, the large prostate
group in our study had a median operative time of 12 (10-14)

minutes and a median post-procedure catheter duration of 9
(9-11) days. In contrast, Elterman et al. reported a median
operative time of 5.5 (4.9-6.6) minutes and a median cath-
eterization duration of 9 (7-14) days [12].

In terms of treatment efficacy, our study demonstrated
that both the small and large prostate groups showed statis-
tically significant improvements in Qmax, IPSS, PVR, QoL,
PSA, IIEF, and prostate size at 48 months post-Reziim.
Similarly, Bole et al. found comparable improvements in
clinical outcomes at 3 months post-Reziim between the
two groups in terms of Qmax, AUA symptom score, and
PVR [14]. Additionally, Elterman et al., in their multicenter
study, reported that patients with large prostates experienced
early and sustained improvements after one year [12]. Con-
versely, Garden et al. found that patients with large prostates
had significant improvements in PVR and Qmax, but not
in the Sexual Health Inventory for Men (SHIM) or AUA
symptom score. In contrast, patients with small prostates
showed improvements in PVR and AUA symptom score,
but not in Qmax [15].

In the present study, postoperative complications were
comparable between the two groups, except for the need
for retreatment, which was significantly higher in the large
prostate group. Among patients in the small prostate group,
six continued alpha-blocker therapy, one underwent repeat
Reztim, and one underwent B-TURP. In the large prostate
group, five continued alpha-blockers, two underwent repeat
Reziim, and eleven underwent B-TURP. Similarly, Bole et
al. reported no significant difference in complication rates
between small and large prostate groups [14]. In contrast,
Garden et al. found that while complications were gener-
ally mild, post-procedure UTI was significantly higher in
the large prostate group (p=0.002)"%.

Study limitations include its retrospective nature and lack
of randomization, as well as the absence of median lobe size
estimation, which may influence Reziim outcomes. Addi-
tionally, the study compared outcomes with a control group
that underwent Reziim for small prostates rather than an
alternative treatment modality such as HoLEP or B-TURP.
This limitation can be attributed to the fact that Reztim is
more preferred for patients with significant medical comor-
bidities who are risky for more invasive options making
proper randomization difficult. Nevertheless, we believe
this is the first study to evaluate the long-term durability of
Reziim therapy in patients with large prostates.

Conclusion
Reziim therapy is a safe and effective treatment option

for BPH across a wide range of prostate sizes. However,
patients with larger prostates may experience a higher rate
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Table 3 Clinical outcomes over Group p-value
time Small prostate Large prostate
Mean=+SD mean % of change Mean=+SD mean % of change

Qmax (mL/s)
Baseline 9.26+1.1 9.09+1.64 0.443
3 months 13.53+1.41 46.86% 12.31+1.92 36.19% <0.001
12 months 1421+1.42 54.44% 12.84+1.56 43.21% <0.001
24 months 13.93+1.56 51.44% 12.75+£1.98 41.12% <0.001
36 months 13.59+1.61 47.89% 12.72+£1.92 40.97% 0.002
48 months 13.95+1.43 51.66% 12.47+£1.74 38.49% <0.001
IPSS
Baseline 19.33+£2.41 19.68+2.44 0.344
3 months 9.95+1.49 —48.43% 12.14+£1.94 —38.27% <0.001
12 months 9.69+1.33 —49.42% 11.46+1.63 —41.39% <0.001
24 months 9.74+1.41 —49.44% 11.98+1.75 —38.89% <0.001
36 months 9.93+1.45 —48.24% 11.87+1.7 —39.52% <0.001
48 months 9.89+1.42 —48.44% 11.69+1.62 —40.23% <0.001
PVR (mL)
Baseline 98.78+24.94 102.67+23.1 0.292
3 months 53.35+13.37 —45.40% 71.98+17.37 —29.92% <0.001
12 months 46.59+10.36 —51.47% 64.18+13.86 —37.00% <0.001
24 months 50.67+14.68 —47.84% 69.68+16.98 —32.10% <0.001
36 months 53.18+11.36 —44.94% 69.72+£17.57 =32.17% <0.001
48 months 50.18+11.61 —48.62% 66.47+14.86 =35.09% <0.001
QoL
Baseline 4.56+0.79 4.94+0.75 0.002
3 months 2.98+0.44 —33.67% 3.28+0.61 —33.29% <0.001
12 months 2.13+£0.48 —53.08% 3.01£0.59 -38.71% <0.001
24 months 2.16+0.55 —52.67% 3.27+0.62 -33.59% <0.001
36 months 2.21+0.6 =51.75% 3.04+0.57 —38.24% <0.001
48 months 2.2+0.51 -51.76% 3.06+£0.56 =37.75% <0.001
PSA (ng/mL)
Baseline 4.03+£0.96 5.16+0.83 <0.001
3 months 2.76+0.67 —30.80% 3.56+0.62 —29.99% <0.001
12 months 2.8+£0.7 —29.50% 3.18+0.81 =37.29% 0.001
24 months 2.88+0.73 —27.83% 3.47+£0.57 -31.62% <0.001
36 months 2.76+0.67 -30.92% 3.48+0.5 -31.59% <0.001
48 months 2.75+0.66 —30.99% 3.59+0.5 —29.70% <0.001
IIEF
Baseline 14.724+6.08 13.14+4.97 0.066
3 months 12.31+£2.76 —2.09% 12.81£4.94 -1.59% 0.411
12 months 15.82+5.55 13.08% 13.85+4.82 6.77% 0.014
24 months 15.6+5.56 10.63% 13.28+4.79 3.07% 0.004
36 months 15.55+5.83 9.30% 13.25+5.02 1.83% 0.006
48 months 15.55+5.83 9.30% 13.6+£4.92 4.17% 0.019
Prostate size (g)
Baseline 64.98+8.51 99.59+12.05 <0.001
12 months 45.33+6.21 —29.99% 70.67+8.3 —28.78% <0.001
24 months 46.92+7.07 =27.77% 72.99+9.56 —26.75% <0.001
36 months 46.92+7.07 =27.77% 73.99+8.26 —25.56% <0.001
48 months 45.92+6.25 —29.15% 72.32+8.07 —27.22% <0.001

of retreatment during long-term follow-up. Further pro-
spective and comparative studies are warranted to validate
our findings, particularly in relation to alternative surgical
options for managing large prostates.
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Table 4 Postoperative complications

Group p-value
Small prostate Large
prostate
N (%) N (%)
Hematuria No 83 (97.65%) 81(95.29%) 0.682
Yes 2(2.35%) 4 (4.71%)
Dysuria No  65(76.47%) 57 (67.06%) 0.173

Yes 20 (23.53%)
UTI No 77 (90.59%)

28 (32.94%)
77 (90.59%) 1.00

Yes 8(9.41%) 8 (9.41%)
Urine retention No  81(95.29%) 77 (90.59%) 0.231
Yes 4 (4.71%) 8(9.41%)
Retrograde No 83 (97.65%) 85 (100%) 0.497
ejaculation Yes 2 (2.35%) 0 (0%)
Urgency No  81(95.29%) 79 (92.94%) 0.514
incontinence Yes 4 (4.71%) 6 (7.06%)
Retreatment need No 83 (97.64%) 72 (84.7%)  0.003
Yes 2 (2.35%) 13 (15.29%)
Hematospermia  No 81 (95.29%) 84 (98.82%) 0.368
Yes 4 (4.71%) 1 (1.18%)
Table 5 Retreatment rates
1 st year 2nd year 3rd year 4th year
Small prostate 2 (2.3%) 0 0 0
No. (%)
Large prostate 8(9.4%) 4 (4.7%) 1 (1.1%) 0
No. (%)

Author contributions Mohamed Samir: Project development, data
collection, manuscript writing.Mahmoud Ahmed Mahmoud: Project
development, data analysis.Hossam Abdelsamie Abdelmonem: Data
analysis, manuscript writing.Mohamed Elrefaie: Operated the cases,
data analysis.Khaled Abdelsattar Gad: operated the cases, data collec-
tion, manuscript revision.

Funding Open access funding provided by The Science, Technology
& Innovation Funding Authority (STDF) in cooperation with The
Egyptian Knowledge Bank (EKB).

Data availability No datasets were generated or analysed during the
current study.

Declarations
Competing interests The authors declare no competing interests.

Ethical approval All procedures performed in the study were in accor-
dance with the ethical standards of the institutional and with the 1964
Helsinki declaration and its later amendments or comparable ethical
standards. Also, the study was approved by the ethical committee of
the hospital.

Informed consent Written Informed consent was taken from all indi-
vidual participants included in the study.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the

source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

1. -Suer E, Gokce I, Yaman O, Anafarta K, Gogus O (2008) Open
prostatectomy is still a valid option for large prostates: a high-
volume, single-center experience. Urology 72(1):90-94

2. -Pariser JJ, Pearce SM, Patel SG, Bales GT (2015) National trends
of simple prostatectomy for benign prostatic hyperplasia with an
analysis of risk factors for adverse perioperative outcomes. Urol-
ogy 86(4):721-725

3. -Samir M, Tawfick A, Mahmoud MA et al (2019) Two-year Fol-
low-up in bipolar transurethral enucleation and resection of the
prostate in comparison with bipolar transurethral resection of the
prostate in treatment of large prostates. Randomized Controlled
Trial Urol 133:192-198

4. -Jones P, Alzweri L, Rai BP, Somani BK, Bates C, Aboumarzouk
OM (2016) Holmium laser enucleation versus simple prostatec-
tomy for treating large prostates: results of a systematic review
and meta-analysis. Arab J Urol 14(1):50-58

5. -Gilling PJ, Wilson LC, King CJ, Westenberg AM, Frampton
CM, Fraundorfer MR (2012) Long-term results of a randomized
trial comparing holmium laser enucleation of the prostate and
transurethral resection of the prostate: results at 7 years. BJU Int
109(3):408-411

6. -Humphreys MR, Miller NL, Handa SE, Terry C, Munch LC,
Lingeman JE (2008) Holmium laser enucleation of the prostate—
outcomes independent of prostate size? J Urol 180(6):2431-2435

7. -Kuntz RM, Lehrich K, Ahyai S (2004) Does perioperative out-
come of transurethral holmium laser enucleation of the prostate
depend on prostate size? J Endourol 18(2):183-188

8. -Kuntz RM, Lehrich K, Ahyai SA (2008) Holmium laser enu-
cleation of the prostate versus open prostatectomy for prostates
greater than 100 grams: 5-year follow-up results of a randomised
clinical trial. Eur Urol 53(1):160-166

9. -Samir M, Elaal AAA, Gad KAS, Basyony MW (2024) Two-year
follow-up comparing Reziim therapy versus bipolar transurethral
resection of the prostate for treating benign prostatic hyperplasia.
A prospective randomized study. Int J Urol 31(5):545-550

10. Gange -KTMYV, Gittelman SN (2016) Minimally invasive pros-
tate convective water vapor energy ablation: a multicenter, ran-
domized, controlled study for the treatment of lower urinary
tract symptoms secondary to benign prostatic hyperplasia. J Urol
195:1529-1538

11. -Parsons JK, Dahm P, K€ohler TS, Lerner LB, Wilt TJ (2020)
Surgical management of lower urinary tract symptoms attributed
to benign prostatic hyperplasia:aua guideline amendment 2020. J
Urol 204:799-804

12. -Elterman D, Bhojani N, Vannabouathong C, Chughtai B, Zorn
KC (2022) Reztim therapy for >80-mL benign prostatic enlarge-
ment: a large, multicentre cohort study. BJU Int 130:522-527

13. -Woo H, Levin R, Cantrill C et al (2023) Prospective trial of water
vapor thermal therapy for treatment of lower urinary tract symp-
toms due to benign prostatic hyperplasia in subjects with a large
prostate: 6- and 12-month outcomes. Eur Urol Open Sci 58:64-72

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

443 Page 6 of 6 World Journal of Urology (2025) 43:443

14. -Bole R, Gopalakrishna A, Kuang R, Alamiri J, Yang DY, Helo S 19. -Fenter TC, Naslund MJ, Shah MB, Eaddy MT, Black L (2006)
et al (2020) Comparative postoperative outcomes of Reziim pros- The cost of treating the 10 most prevalent diseases in men 50
tate ablation in patients with large versus small glands. J Endourol years of age or older. Am J Manag Care 12(4 Suppl):S90-S98
34:778-781 20. -Gravas S, Cornu JN, Gacci M et al (2021) EAU guidelines on

15. -Garden EB, Shukla D, Ravivarapu KT, Kaplan SA, Reddy AK, management of non-neurogenic male lower urinary tract symp-
Small AC et al (2021) Reztim therapy for patients with large pros- toms (LUTS), including benign prostatic obstruction (BPO).
tates (>80 g): initial clinical experience and postoperative out- European Association of Urology, Arnhem, The Netherlands
comes. World J Urol 39:3041-3048 21. -Foster HE, Dahm P, Kohler TS et al (2019) Surgical manage-

16. -Hutchison A, Farmer R, Chapple C et al (2006) Characteristics ment of lower urinary tract symptoms attributed to benign
of patients presenting with LUTS/BPH in six European countries. prostatic hyperplasia: AUA guideline amendment 2019. J Urol
Eur Urol 50:555-561 202:592-598

17. -Parsons JK, Wilt TJ, Wang PY et al (2010) Progression of lower 22. -Nickel JC, Aaron L, Barkin J, Elterman D, Nachabe M, Zorn KC
urinary tract symptoms in older men: a community based study. J (2018) Canadian urological association guideline on male lower
Urol 183:1915-1920 urinary tract symptoms/benign prostatic hyperplasia (MLUTS/

18. -Higazy A, Osman D, Osman T (2021) Rezum: a novel minimally BPH): 2018 update. Can Urol Assoc J 12:303-312

invasive treatment for lower urinary tract symptoms secondary to
benign prostatic hyperplasia. A review Article. Int Urol Nephrol
53(9):1747-1756

@ Springer

Publisher’s note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.



	﻿A comparative analysis of the outcomes of Rezūm therapy based on prostate size: a four-year retrospective analysis
	﻿Abstract
	﻿Introduction
	﻿Patients and methods
	﻿Sample size
	﻿Study population
	﻿Technique
	﻿Statistical methods

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


