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Abstract
Purpose

Urinary tract infection (UTI) is frequently reported after water vapor thermal therapy (WVTT), but its true
rate remains uncertain because expected postoperative irritative symptoms may mimic infection and
standardized definitions have been lacking. We evaluated postoperative infectious complications after
WVTT using a recently established international consensus definition of UTI.

Methods

This international multicentre cohort study included consecutive patients undergoing WVTT between
January 2020 and December 2025. Prospectively collected clinical data were retrospectively analysed.
Postoperative episodes considered clinically suspicious for infection were classified according to the
consensus definition proposed by Bilsen et al. as confirmed, probable, possible, or no UTI. The primary
endpoint was confirmed/probable UTI within 30 days.

Results

Among 278 patients, 58 (21%) experienced a postoperative episode considered clinically suspicious for
infection. Application of the consensus definition identified 26 confirmed and three probable UTls,
corresponding to a 30-day confirmed/probable UTI rate of 10%. Postoperative antibiotics were
prescribed in 61 patients (22%), of whom 33 (54%) did not fulfil criteria for confirmed/probable UTI. No
statistically significant association was observed between preoperative bacteriuria and
confirmed/probable postoperative UTI.

Conclusion

Standardized assessment identified confirmed/probable UTI in 10% of patients after WVTT, substantially
fewer than clinically suspected infections. These findings highlight the value of standardized definitions
for reporting postoperative UTI and guiding antibiotic use.

Introduction

Minimally invasive surgical therapies (MISTs) have become an established treatment option for male
LUTS related to benign prostatic obstruction (BPO). Water vapor thermal therapy (WVTT, Rezim™,
Boston Scientific, Marlborough, MA, USA) is among the most widely adopted MISTs, providing durable
symptom relief while preserving sexual function [1-3]. Its perioperative pathway continues to evolve
toward treatment under local anaesthesia, ambulatory management, and catheter minimization [4].
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Urinary tract infection (UTI) remains one of the most frequently reported adverse events after WVTT,
although reported rates vary substantially across published studies [5, 6]. Importantly, the early
postoperative period is frequently characterized by dysuria, urgency, and frequency, which may mimic
UTI [7]. This diagnostic uncertainty may lead to unnecessary antibiotic treatment. Moreover, antibiotic
regimens remain heterogeneous, with some WVTT protocols including several days of systematic
postoperative therapy despite limited supporting evidence [7]. This variability is further compounded by
the absence of standardized diagnostic criteria [8]. Postoperative infections have been defined using
clinician diagnosis, microbiological findings, adverse event reporting, or study-specific definitions,
limiting meaningful comparisons between studies. Recently, an international multidisciplinary Delphi
consensus established a standardized reference definition of UTI for clinical research [9]. We therefore
investigated whether applying this reference definition would change the estimated rate and
classification of postoperative UTI after WVTT.

Materials and Methods
Study design and population

This international, multicentre cohort study was based on a retrospective analysis of prospectively
collected data from consecutive patients undergoing WVTT for LUTS/BPO between January 2020 and
December 2025. Preoperative urine culture was routinely performed, and bacteriuria was treated before
the procedure according to antimicrobial susceptibility testing. Treatment and perioperative
management, including antibiotic prophylaxis and postoperative catheterization, followed contemporary
guidelines and local institutional practice. Routine postoperative antibiotic therapy was not used;
postoperative antibiotic prescriptions and clinically suspected infectious episodes were recorded
separately. Patients with < 30 days of follow-up or insufficient data to classify infectious outcomes were
excluded.

The study was conducted in accordance with the Declaration of Helsinki and approved by the
Institutional Review Board of the French Urological Association (CERU-AFU; approval No.
CERU_2025027).

Outcomes and adjudication

The primary endpoint was the 30-day rate of confirmed or probable UTI following WVTT. Secondary
endpoints included clinically suspected postoperative infectious episodes, possible UTI, postoperative
antibiotic prescription, and time to confirmed/probable UTI. The association between preoperative
bacteriuria and confirmed/probable UTI was explored separately.

Participating centres prospectively recorded all postoperative events occurring within 30 days after
surgery using a standardized electronic case report form (eCRF). Episodes considered clinically
suspicious for infection by the treating physician were identified at each participating centre. For each
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suspected episode, investigators recorded the clinical, laboratory, microbiological, and treatment data
required for standardized classification.

Postoperative UTIs were classified according to the consensus definition proposed by Bilsen et al. [9].
Briefly, the consensus framework integrates urinary symptoms, systemic signs, pyuria, and
microbiological findings to classify UTI according to the level of diagnostic certainty. Suspected
episodes were subsequently classified as confirmed UT]I, probable UTI, possible UTI, or no UTI using the
predefined consensus algorithm. The classification criteria are detailed in Supplementary Table 1.

Statistical analysis

Continuous variables are presented as median (interquartile range [IQR]) and categorical variables as
frequencies and percentages. The association between preoperative bacteriuria and confirmed/probable
postoperative UTI was explored using Fisher's exact test, with odds ratios (ORs) and exact 95%
confidence intervals (Cls). Given the descriptive objective of the study and the limited number of
confirmed/probable UTI events, no multivariable modelling was performed. Statistical analyses were
performed using R (version 4.2.2; R Foundation for Statistical Computing, Vienna, Austria). All statistical
tests were two-sided, with p < 0.05 considered statistically significant.

Results

Study population

Between January 2020 and December 2025, 278 consecutive patients were included in the analysis.
Median age was 63 years (IQR 58-68) and median prostate volume was 54 ml (IQR 45-70).
Preoperative catheterization and bacteriuria were present in 23 (8%) and 26 (9%) patients, respectively.
Median postoperative catheter duration was 7 days (IQR 4-7). Baseline demographic, clinical, and
perioperative characteristics are summarized in Table 1.
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Table 1
Baseline and perioperative characteristics

Characteristic Overall (n=278)
Age, yr 63 (58-68)
Prostate volume, m/ 54 (45-70)

PSA, ng/ml 2.6 (1.5-4.2)
Prior urological surgery 42 (15)
Preoperative catheter 23 (8)
Antithrombotic therapy 38 (14)
Preoperative bacteriuria 26 (9.4)

Median lobe 152 (55)
Number of steam injections 6 (5-8)
Operative time, min 5(4-10)
Catheter duration, d 7 (4-7)

Legend

Data are presented as median with quartiles or frequency and percentage.
IQR =interquartile range; PSA = prostate-specific antigen.

Classification of postoperative infectious outcomes

Within 30 days after WVTT, 58 patients (21%) experienced a postoperative episode considered clinically
suspicious for infection. Among these, 42 (72%) had a positive postoperative urine culture. Application
of the consensus definition classified 26 episodes as confirmed UTI and 3 as probable UTI,
corresponding to a confirmed/probable UTI rate of 10% (29/278). Six additional episodes fulfilled criteria
for possible UTI, whereas 23 did not fulfil the consensus definition of postoperative UTI. Among patients
with confirmed/probable UTI, 27/29 had a positive urine culture. Fever status was available for 16/29
patients, of whom 11 had fever > 38°C. Four patients had documented bacteremia and two had
hypotension < 90 mmHg. Infectious complications included three cases of orchitis and one case of
prostatitis. The median time to confirmed/probable UTI was 10 days (IQR 7-15) (Table 2).
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Table 2
Thirty-day infectious outcomes according to the Bilsen consensus definition

Outcome n (%)

Clinically suspected infection 58 (21)

Confirmed UTI 26 (9)

Probable UTI 3(1.1)
Confirmed/probable UTI 29 (10)

Possible UTI 6 (2)

Median time to infection, d 10 (7-15)

Legend

Data are presented as median with quartiles or frequency and percentage.
IQR = interquartile range; UTI = urinary tract infection.

Postoperative antibiotic prescription

Postoperative antibiotic therapy was prescribed in 61 patients (22%). Antibiotic prescription was
therefore not strictly concordant with clinician-reported suspicion of infection, which was recorded in 58
patients. Among the 61 antibiotic-treated patients, only 28 fulfilled criteria for confirmed or probable UTI,
whereas 33 did not. Conversely, one patient with confirmed/probable UTI did not receive antibiotic
therapy. Overall agreement between postoperative antibiotic prescribing and consensus-defined
infectious status was 244/278 (88%) (Table 3).

Antibiotic prescriptions accordin;;rajtglcezjnsensus-based UTI classification
Variable n (%)
Postoperative antibiotic prescription 61 (22)
Antibiotics among confirmed/probable UTI 28/29 (97)
Antibiotics among patients without confirmed/probable UTI 33/249 (13)

Antibiotic prescriptions not associated with confirmed/probable UTI  33/61 (54)
Legend

Data are presented as frequency and percentage.

UTI = urinary tract infection.
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Preoperative bacteriuria and postoperative UTI

Preoperative bacteriuria was present in 26 patients (9%). The association with confirmed/probable
postoperative UTI yielded an OR of 1.13 (95% CI 0.32-4.05; p=0.7).

Discussion

This study is the first to apply the recently established reference definition of UTI to patients undergoing
WVTT [9]. Two findings deserve emphasis. First, only approximately one-half of clinically suspected
postoperative infectious episodes fulfilled criteria for confirmed or probable UTI. Second, postoperative
antibiotic prescribing exceeded the number of confirmed or probable infections. Together, these findings
highlight the impact of standardized outcome assessment on the measurement of postoperative
infectious complications after MISTs.

Reported UTlI rates after WVTT range from approximately 4% in the pivotal randomized trial [2] to more
than 20% in subsequent prospective and real-world series [5, 10, 11]. A recent systematic review of MIST-
related complications similarly highlighted UTI as a relevant adverse event following WVTT, while
underscoring the heterogeneity of the available safety evidence [12]. Such variation probably reflects
differences in outcome definitions and ascertainment, in addition to variation in patient populations and
perioperative management. Indeed, postoperative infectious events have been reported as clinician-
diagnosed UTI, culture-positive UTI, adverse events, or composite postoperative complications, often
without clearly specified diagnostic criteria [13]. Our findings suggest that variation in outcome
ascertainment may contribute to these discrepancies. Adoption of a common reference definition
should therefore facilitate more reliable comparisons across future studies evaluating infectious
outcomes after MISTs.

MISTs increasingly occupy an intermediate position between medical and surgical treatment for BPO,
raising questions about how treatment success should be defined and which comparators are most
appropriate [14]. Beyond durable symptom relief, contemporary MISTs aim to minimize treatment burden
through office-based treatment, local anaesthesia, and reduced catheterization [15-18]. In this context,
postoperative infection becomes a key outcome, as it may offset these benefits through antibiotic
exposure and unplanned healthcare utilization. Although uncommon, severe infectious complications,
including septic shock and fatal sepsis, have also been reported after WVTT [19].

More than one-half of postoperative antibiotic prescriptions occurred in patients without confirmed or
probable UTI. This discrepancy highlights the difference between empiric treatment driven by
postoperative symptoms and objectively defined infectious morbidity. Perioperative antibiotic
prophylaxis and postoperative antibiotic treatment should, however, be considered separately. Our study
was not designed to assess the efficacy or optimal regimen of prophylaxis. Recent expert consensus
further highlights persistent uncertainty regarding peri-procedural infectious management, with no
consensus supporting routine semen culture or antibiotic continuation throughout catheterization [20].
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Conversely, our findings raise questions about prolonged postoperative antibiotic use in the absence of
objective evidence of infection. Recognizing this distinction is particularly relevant when evaluating
strategies to reduce unnecessary antibiotic exposure [21-23].

Several limitations should be acknowledged. First, although data were prospectively collected, the
present analysis was retrospective and relied on the identification of clinically suspected infectious
episodes at participating centres. Consequently, episodes not initially considered suspicious by the
treating team may not have undergone complete infectious assessment. Second, antibiotic prophylaxis
and postoperative antibiotic prescribing were not standardized across centres, reflecting real-world
practice but introducing potential intercentre variability. Third, the limited number of confirmed or
probable UTIs precluded robust assessment of independent predictors of infection. In particular, the
study was not designed or powered to assess preoperative bacteriuria as a predictor of postoperative
UTI, and bacteriuria identified before WVTT was treated before the procedure. Therefore, no conclusions
regarding the role of preoperative urine culture can be drawn from these data. Finally, the Bilsen
reference standard was developed for community-acquired UTI and has not been specifically validated in
the early postoperative setting [9]. Its application after WVTT should therefore be regarded as an attempt
to standardize outcome assessment rather than as a procedure-specific diagnostic standard.

Conclusion

Application of a standardized reference definition substantially modified the estimated rate of
postoperative UTI following WVTT. These findings highlight the importance of distinguishing clinically
suspected infection from confirmed infectious morbidity and support the adoption of harmonized
outcome definitions in future studies evaluating minimally invasive surgical therapies.
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