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Abstract
Background

Rezum (water vapor thermal therapy) is a minimally invasive treatment for benign prostatic hyperplasia
(BPH) with advantages over transurethral resection of the prostate (TURP), including lower surgical risk
and less trauma. Although complications are typically mild, severe adverse events can occur.

Methods

We report a 62-year-old male with BPH who developed refractory urinary frequency, dysuria, and pelvic
pain after Rezum. After poor response to medical therapy, he required secondary surgery. We also
systematically reviewed randomized trials, prospective studies, case reports, systematic reviews, and
meta-analyses on Rezum complications.

Results

The patient had short-term catheterization post-Rezum but developed recurrent symptoms and pelvic
pain after catheter removal, severely impairing quality of life. He underwent TURP one month later.
Intraoperatively, irregular necrotic tissue with cotton-like changes and scattered purulent cavities were
seen in the prostatic urethra. Pathology confirmed degenerative necrosis with suppuration, establishing
a prostatic abscess. Symptoms resolved after TURP. Literature review showed the most common
complications were hematuria, urinary tract infection, and urethral stricture. Rare but severe
complications included prostatic abscess, tissue emphysema/necrosis, and prostatic urethral cysts.
Although very low in incidence, these often require reoperation and deserve clinical vigilance.

Conclusion

Although Rezum complications are often self-limiting, patients with large prostates (> 80 mL) or prior
prostate biopsy remain at risk for severe infectious complications such as prostatic abscess. Enhanced
surveillance, extended catheterization, and intensified antimicrobial management should be considered
in high-risk patients to avoid secondary intervention.

1. Introduction

Benign prostatic hyperplasia (BPH) is an extremely common condition in aging men, leading to bladder
outlet obstruction and lower urinary tract symptoms (LUTS) that can significantly impair quality of life [1,
2]. For patients with an inadequate response to pharmacotherapy or those who develop complications
such as bladder dysfunction, recurrent urinary tract infections, urinary retention, or even renal
impairment, surgical intervention to relieve obstruction is essential for symptom improvement. While
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traditional gold-standard surgical treatments, such as transurethral resection of the prostate (TURP) and
emerging laser enucleation techniques (e.g., HOLEPR, ThuLEP), offer proven efficacy, they are associated
with considerable surgical risks, including bleeding, infection, urinary incontinence, and sexual
dysfunction [3, 4].

Transurethral water vapor thermal therapy, known as the Rezum system, has gained attention as a novel
minimally invasive treatment since its introduction in 2015. This technique uses the latent heat released
by water vapor to selectively and uniformly ablate hyperplastic prostatic adenomatous tissue, which is
subsequently eliminated through natural apoptosis and absorption, thereby alleviating urinary
obstruction [5, 6]. Multiple prospective studies and real-world data have confirmed that Rezum therapy
effectively improves International Prostate Symptom Scores (IPSS), peak urinary flow rates (Qmax), and
quality of life (QoL) scores. Rezum is particularly suitable for elderly patients, those with cardiovascular
comorbidities, or individuals on anticoagulant therapy, offering advantages such as short operative time,
low bleeding risk, and avoidance of general anesthesia. Notably, it demonstrates significant benefits in
preserving erectile function and antegrade ejaculation, making it an appealing option for patients
prioritizing functional preservation [7, 8]. However, its tissue ablation mechanism may result in residual
necrotic tissue, potentially serving as a nidus for infection.

Despite its characterization as a minimally invasive and safe procedure, a spectrum of postoperative
complications has been observed in clinical practice. These range from common early postoperative
issues—such as lower urinary tract irritative symptoms, urinary tract infections, urinary retention, and
transient hematuria—to mid- and long-term outcomes including recurrence of urinary symptoms
requiring reintervention, as well as rare but clinically significant complications like urethral stricture and
bladder neck contracture [7, 9]. Currently, reports on severe infectious complications and associated
adverse outcomes following Rezum therapy remain scarce. Furthermore, systematic analyses of their
incidence, risk factors, pathogenesis, preventive strategies, and management are lacking.

This article presents a case of prostatic abscess following Rezum therapy managed at the Department
of Urology, The Second Hospital of Dalian Medical University, and provides a comprehensive review and
synthesis of the literature regarding common postoperative complications and rare adverse outcomes
associated with this procedure, aiming to inform clinical practice.

2. Case Report

A 62-year-old male was admitted to the hospital in November 2025 with chief complaints of "urinary
frequency, urgency, and progressive dysuria for 2 years, worsening over the past month." Digital rectal
examination revealed a prostate with a soft consistency and no palpable nodules. Laboratory results
were as follows: total prostate-specific antigen (t-PSA): 5.357 ng/mL; free-to-total PSA ratio (f/t PSA):
13.68%; Prostate Health Index (PHI): 28.58. Imaging studies: Magnetic resonance imaging (MRI) of the
prostate demonstrated prostate dimensions of 5.3 x 5.2 x 5.16 cm, corresponding to a volume of
approximately 80.25 mL, with a Prostate Imaging Reporting and Data System (PI-RADS) score of 3.
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Uroflowmetry showed a maximum urinary flow rate (Qmax) of 5.7 mL/s, and post-void residual urine
volume was 64 mL.

The patient strongly desired preservation of sexual function and declined a preliminary prostate biopsy
to rule out malignancy. Consequently, he opted to undergo simultaneous transrectal ultrasound-guided
prostate biopsy and transurethral water vapor thermal therapy (Rezum). Under ultrasound guidance, a
total of 16-core prostate biopsy was performed. Subsequently, cystoscopy revealed trilobar prostatic
hyperplasia occupying approximately 5-6 cystoscopic fields, with mild compression of the posterior
urethra. The distance from the bladder neck to the verumontanum was approximately 4 cm, and the
bladder neck was mildly elevated. Water vapor thermal ablation was administered as follows: one
injection each at the 2, 3, and 5 o'clock positions of the left prostatic lobe, approximately 1.5 cm from the
bladder neck. The right lobe was treated in a similar manner. Additionally, one supplemental injection
was delivered to areas of prominent adenomatous hyperplasia in each lateral lobe, resulting in a total of
8 treatment injections. Intraoperative bleeding was minimal.

Postoperative pathology results confirmed benign prostatic hyperplasia. Indwelling catheterization for 2
weeks was recommended. However, due to catheter-related discomfort, the catheter was removed at an
external hospital on postoperative day 3. Immediately following catheter removal, the patient developed
voiding difficulties, characterized by a weak stream, urinary hesitancy, nocturia (3—4 times per night),
persistent dysuria, urethral burning sensation, and occasional urinary incontinence. Gross hematuria,
fever, and chills were absent. Oral antibiotic and antispasmodic therapy provided no significant
symptomatic improvement.

One month post-Rezum, the patient returned for follow-up. Urine culture revealed growth of
Enterococcus faecalis. Given the refractory dysuria and persistent bladder outlet obstruction severely
impacting quality of life, and the failure of conservative medical management, transurethral resection of
the prostate (TURP) was performed. Intraoperative findings included pallor of the prostatic urethral
mucosa, irregular necrotic tissue with a cotton-like appearance, partial separation of the central and
peripheral zones forming flap-like structures, and scattered purulent cavities with purulent exudate
visible on the cut surface of the tissue (Fig. 1). Focal follicular elevations with reduced vascularity were
observed at the bladder neck. The bladder lumen appeared turbid, with scattered trabeculations; both
ureteral orifices were normal, and the bladder mucosa showed no evidence of abnormal congestion or
neoplasms. The purulent cavities were unroofed, and the necrotic tissue was extensively resected.

Postoperative pathology confirmed benign prostatic hyperplasia with degenerative necrosis and
evidence of suppuration in the resected tissue (Fig. 2). Following one week of postoperative antibiotic
therapy, the indwelling catheter was removed. The patient subsequently voided with a good stream, and
there was no recurrence of dysuria, voiding difficulties, or urinary incontinence

3. Discussion
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Transurethral water vapor thermal therapy (Rezum), a minimally invasive treatment for benign prostatic
hyperplasia (BPH), achieves tissue ablation through the convective delivery of sterile water vapor
(approximately 103°C) directly into the prostatic tissue [10]. Since its introduction, Rezum has been
progressively adopted in clinical practice worldwide. It is primarily indicated for patients with moderate
to severe lower urinary tract symptoms (LUTS) secondary to BPH, particularly those with an inadequate
response to, or intolerance of, pharmacological management. The procedure effectively relieves bladder
outlet obstruction and improves voiding function [6, 11].

Current guidelines recommend Rezum for prostates with volumes ranging from 30 to 80 mL. In 2024,
Emilio Lopez Alcina and colleagues, through statistical analysis of existing clinical studies and a multi-
disciplinary expert consensus on the appropriate prostate volume for Rezum, concluded that water
vapor thermal therapy is suitable for prostates measuring 30-80 cm? as well as those >80 cm3 [12].
However, clinical experience with Rezum in large-volume prostates remains limited.

The number of injections during a Rezum procedure is primarily determined by the length of the prostatic
urethra and is adapted to the morphology of the hyperplastic gland, potentially including the median lobe
or an enlarged central zone. Under direct visualization, the delivery needle is positioned starting at the
bladder neck and advanced into the prostatic tissue in approximately 1 cm increments, continuing up to
the proximal verumontanum [12]. In the present case, the calculated prostate volume was approximately
80 mL, meeting the treatment indication for Rezum. The intraoperative injection pattern followed the
manufacturer's (Boston Scientific) product guidelines, recommending 3—-4 injections per lateral lobe,
with an additional 1-2 injections delivered to areas of prominent adenomatous hyperplasia, which aligns
with current treatment consensus.

Postoperative complication rates following Rezum are low, and events are predominantly mild to
moderate in severity; however, severe adverse events have been reported. The incidence of postoperative
hematuria ranges from 6.5% to 52.5% and is typically self-limiting. Hematuria may be associated with
the patient's underlying coagulation status, mechanical trauma to the prostate during the procedure, or
disruption of prostatic blood vessels. A related adverse outcome is prostatic hematoma, of which only
one case has been clinically reported to date [13]. Although Rezum causes minimal trauma to the
prostatic urethra, the possibility of localized intraparenchymal bleeding with inadequate drainage,
potentially leading to hematoma formation and subsequent infection or abscess, cannot be entirely
excluded.

Urinary tract infections (UTIs) following Rezum primarily manifest as irritative bladder symptomes,
including urinary frequency, urgency, and dysuria. Some patients may present with fever, flank pain, or
cloudy urine. In severe cases, UTIs can progress to acute pyelonephritis or sepsis. The reported
incidence of UTI after Rezum ranges from 5.5% to 18.1% [14, 15]. The development of post-Rezum UTIs
is associated with several factors: indwelling catheterization disrupts the normal urethral physiological
barrier, facilitating bacterial ascent along the catheter; surgical trauma to the urethral mucosa and
prostatic tissue compromises local host defenses, creating a milieu conducive to bacterial proliferation;
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patient-specific factors, such as a history of chronic UTI, diabetes mellitus, or immunodeficiency,
increase postoperative infection risk; and suboptimal catheter care, including failure to maintain a clean
drainage bag or timely catheter changes, may also contribute to infection rates.

A real-world study including 181 patients with BPH treated with the Rezum system reported a UTI
incidence of 5.5% and a prostatitis symptom rate of 2.2% [14]. The mean postoperative catheterization
duration was approximately 8 days, suggesting that a longer catheterization period may be a significant
contributing factor to infectious complications. This study further emphasizes that while UTI rates are
not exceedingly high, they remain a noteworthy complication following water vapor thermal therapy.

David Midlick in the United States reported a case of an immunocompetent patient who developed
Citrobacter and vancomycin-resistant Enterococcus faecalis (VRE) bacteremia following Rezum [16]. The
patient presented with hematuria, fever, and chills on the day after the procedure, ultimately being
diagnosed with Citrobacter infection and VRE bacteremia. This represented the first reported instance of
bacteremia occurring after Rezum.

Prostatic tissue necrosis is an intended therapeutic effect of water vapor thermal ablation, typically
confined to the prostatic fossa. However, necrotic tissue can serve as a favorable nidus for bacterial
colonization, potentially exacerbating UTIs and, in some cases, progressing to prostatic abscess,
systemic infection, or bacteremia. Excessive tissue necrosis or abnormal sloughing of necrotic debris
may manifest clinically as persistent gross hematuria, severe perineal pain, or worsening voiding
difficulties. In severe instances, necrotic tissue can obstruct the urethra, or even form emphysematous
necrotic debris balls, often necessitating secondary surgical intervention.

Mansour Alnazari described a novel finding following Rezum treatment: an emphysematous necrotic
debris ball secondary to gas-forming organism infection. The patient, who had negative preoperative
urine cultures and received prophylactic antibiotics, underwent outpatient Rezum with suprapubic tube
placement for 2 weeks. Following uneventful removal of the suprapubic tube and initial successful
voiding, the patient subsequently developed severe urinary frequency, urgency, intermittent stream,
dysuria, and fever. Ultrasound revealed multiple hypoechoic areas with gas within residual soft tissue in
the bladder. Cystoscopy and debridement of necrotic tissue were performed, and postoperative tissue
cultures confirmed Klebsiella colonization [17]. The authors hypothesized that prolonged catheterization
likely contributed to the development of the UTI.

Prostatic abscess is a rare but potentially life-threatening genitourinary infection. The overall incidence
reported in the literature accounts for up to 0.5% of all urologic diseases, with a mortality rate ranging
from 1% to 16% [18]. Approximately 2.7% of patients with acute bacterial prostatitis may develop
prostatic abscess [18]. It is most commonly observed in elderly patients with diabetes mellitus. Other
predisposing factors include prolonged catheterization, recent prostate manipulation, urethral
obstruction, and immunocompromised states.
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Reports of prostatic abscess specifically following minimally invasive surgical therapies for BPH are
scarce. In a study comparing short-term outcomes of transperineal laser ablation (TPLA) versus water
vapor thermal therapy, one patient in the TPLA group developed a postoperative prostatic abscess
classified as Clavien-Dindo grade = 3. Prostatic abscess was the most common CD > 2 complication
following TPLA, consistent with existing clinical reports [10]. However, well-documented cases of
prostatic abscess specifically attributable to Rezum therapy are lacking. In 2018, Jennifer Fantasia first
reported an adverse outcome following Rezum that was radiologically identified as a prostatic abscess
[19]. In that reported case, the patient presented three months post-Rezum with fever, gross hematuria,
and suprapubic pain unresponsive to antibiotics. Based on imaging findings, a preliminary diagnosis of
prostatic abscess was made. The patient improved following TURP and catheter drainage; however,
while final pathology indicated extensive infarction and acute inflammation, it did not definitively confirm
prostatic abscess. The present case, to our knowledge, represents the first reported instance of a
pathologically confirmed prostatic abscess following Rezum therapy, necessitating secondary surgical
intervention.

Prolonged catheterization is not typically required after Rezum. WVTT guidelines generally recommend
postoperative catheterization for 5 to 7 days. However, based on clinical observations and relevant
literature, the duration of indwelling catheterization may need to extend beyond 5-7 days, varying
according to prostate size and the number of injections administered [12]. Therefore, we recommended
a 2-week indwelling catheterization period in this case to facilitate the sloughing or absorption of
necrotic tissue and to avoid voiding discomfort or difficulties.

In the present case, several factors likely contributed to the development of the prostatic abscess. The
patient's relatively large prostate volume (80 mL) resulted in a greater burden of necrotic tissue following
ablation, potentially overwhelming the body's absorptive and clearance capacity and leading to a
pronounced inflammatory response. The concurrent prostate biopsy may have introduced bacteria into
the deep prostatic tissue, increasing the risk of infection. Furthermore, the premature removal of the
indwelling catheter on postoperative day 3, before adequate sloughing of necrotic tissue, likely
contributed to urinary obstruction, increased post-void residual urine, and subsequent bacterial
proliferation. The identification of Enterococcus faecalis suggests possible ascending infection from the
intestinal flora, consistent with the mechanism of catheter-associated urinary tract infections.

To mitigate the risk of such complications, several preventive strategies should be considered during
water vapor thermal therapy. Excessive prostatic tissue necrosis should be avoided through precise
parameter setting: a personalized ablation plan should be developed preoperatively based on prostate
volume and tissue characteristics, with strict control over the dose, temperature, and duration of each
water vapor injection. Intraoperatively, dynamic observation of tissue changes allows for timely
adjustment of ablation parameters. Postoperatively, close monitoring of patient symptoms is essential,
and the duration of catheterization should be judiciously determined. For patients presenting with
persistent hematuria or severe pain, prompt imaging evaluation is warranted to assess the extent of
tissue necrosis, and timely transurethral debridement of necrotic tissue should be performed when

Page 7/12



indicated. Given the variability in patient immune status and intraoperative factors, future research
should explore individualized preventive strategies to optimize postoperative recovery outcomes.

4. Conclusion

Transurethral water vapor thermal therapy (Rezum), as a minimally invasive technique for the treatment
of benign prostatic hyperplasia, offers advantages including reduced trauma, rapid recovery, and proven
efficacy. However, postoperative adverse events such as hematuria, voiding difficulties, and urinary tract
infections may still occur. The development of these adverse outcomes is associated with multiple
factors, including surgical technique, perioperative management, and individual patient characteristics.
Although prostatic abscess following Rezum is rare, it may occur in high-risk patients, such as those with
large prostate volumes, concurrent prostate biopsy, or suboptimal catheter management. Clinicians
should strictly adhere to appropriate patient selection criteria, standardize perioperative infection
prevention and control measures, individualize the duration of catheterization, and enhance imaging
evaluation in patients with persistent postoperative urinary tract infections to enable early detection and
timely management of such severe complications.
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Figures

Figure 1

Intraoperative finding 1 month post-Rezum
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Figure 2

Postoperative pathological findings
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