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Annotation  

Prostatic adenoma, also called benign prostatic hyperplasia, is a widespread urological 

condition among older men. Minimally invasive treatment methods have significantly 

improved its management by offering safer alternatives to traditional surgery with quicker 

recovery. This study reviews modern minimally invasive options such as transurethral 

resection of the prostate, holmium laser enucleation, prostatic artery embolization, water vapor 

thermal therapy, and radiofrequency ablation. Based on recent clinical studies since 2020, these 

methods are compared in terms of effectiveness, safety, patient suitability, and long-term 

results. While transurethral resection remains the standard, newer techniques like holmium 

laser enucleation and artery embolization offer similar benefits with fewer complications. 

Choosing the best method depends on individual patient characteristics, prostate size, symptom 

intensity, and overall health.. 

Keywords: prostatic adenoma, benign prostatic hyperplasia, minimally invasive therapy, 

transurethral resection, holmium laser enucleation, prostatic artery embolization, water vapor 

thermal therapy, radiofrequency ablation, urological surgery, men's health 

       Today, prostatic adenoma continues to represent a significant healthcare challenge, 

affecting approximately 50% of men over 60 years of age and up to 80% of men over 80 years 

worldwide. This benign condition, characterized by the progressive enlargement of the prostate 

gland, leads to lower urinary tract symptoms that substantially impact quality of life and may 

result in serious complications including acute urinary retention, recurrent urinary tract 

infections, bladder stones, and renal dysfunction. The pathophysiology of prostatic adenoma 

involves complex interactions between hormonal changes, particularly the role of 

dihydrotestosterone, genetic predisposition, and age-related cellular proliferation within the 

transition zone of the prostate gland. 

       The traditional approach to managing prostatic adenoma has evolved significantly over the 

past decade, with a paradigm shift from open surgical procedures to minimally invasive 

techniques that offer comparable efficacy with reduced perioperative morbidity. This 

transformation has been driven by advances in imaging technology, improved understanding 

of prostatic anatomy, development of sophisticated surgical instruments, and growing 

emphasis on patient-centered care that prioritizes quality of life and rapid recovery. 

       Contemporary management strategies for prostatic adenoma encompass a spectrum of 

interventions ranging from pharmacological therapy to various minimally invasive procedures, 

each with distinct advantages, limitations, and specific indications. The selection of appropriate 

treatment modality requires comprehensive evaluation of multiple factors including prostate 

volume, symptom severity as measured by the International Prostate Symptom Score, post-

void residual urine volume, peak urinary flow rate, patient comorbidities, and individual 

preferences regarding potential side effects and recovery time. 

 



 

Western European Journal of Medicine and Medical 

Science 
Volume 3, Issue 05, May 2025 

https://westerneuropeanstudies.com/index.php/3 
ISSN (E):  2942-1918                                                                         Open Access| Peer Reviewed          

 This article/work is licensed under CC Attribution-Non-Commercial 4.0 

 

60 | P a g e  
  

       MAIN BODY 

       The landscape of minimally invasive therapy for prostatic adenoma has expanded 

dramatically, with several innovative techniques emerging as viable alternatives to traditional 

open prostatectomy. These approaches share common goals of symptom relief, preservation of 

sexual function, minimization of perioperative complications, and facilitation of rapid recovery 

while maintaining long-term durability of treatment outcomes. 

Transurethral resection of the prostate has long been considered the gold standard for surgical 

management of prostatic adenoma, particularly for glands measuring 30 to 80 grams. This 

technique involves the systematic removal of hyperplastic prostatic tissue using an 

electrocautery loop inserted through a resectoscope. Recent technological advances have 

introduced bipolar resection systems that utilize saline irrigation instead of glycine, reducing 

the risk of transurethral resection syndrome and associated electrolyte disturbances. Clinical 

studies from 2020 to 2024 have consistently demonstrated that transurethral resection of the 

prostate achieves significant improvement in International Prostate Symptom Score, typically 

reducing scores by 15 to 20 points, with corresponding improvements in peak urinary flow 

rates exceeding 10 milliliters per second in most patients. 

       The safety profile of modern transurethral resection techniques has improved substantially, 

with major complication rates reduced to less than 5% in experienced centers. However, 

concerns remain regarding potential effects on sexual function, with retrograde ejaculation 

occurring in approximately 65% to 75% of patients, and erectile dysfunction reported in 10% 

to 15% of cases. The durability of symptom improvement following transurethral resection is 

excellent, with 85% to 90% of patients maintaining satisfactory outcomes at 5-year follow-up, 

though reoperation rates of 10% to 15% within 10 years reflect the progressive nature of 

prostatic adenoma. 

       Holmium laser enucleation of the prostate has emerged as a highly effective alternative 

that offers several advantages over traditional resection techniques. This procedure utilizes 

high-energy holmium laser to enucleate adenomatous tissue in anatomical planes, allowing for 

complete removal of hyperplastic tissue regardless of prostate size. The technique is 

particularly advantageous for larger glands exceeding 80 grams, where traditional transurethral 

resection becomes technically challenging and associated with increased morbidity. 

        Recent multicenter studies have demonstrated that holmium laser enucleation achieves 

superior functional outcomes compared to transurethral resection, with greater improvements 

in International Prostate Symptom Score and peak urinary flow rates. The precision of laser 

enucleation allows for more complete tissue removal while preserving the integrity of the 

prostatic capsule and minimizing thermal damage to surrounding structures. Complications 

specific to holmium laser enucleation include temporary urinary incontinence in 5% to 10% of 

patients, typically resolving within 3 to 6 months, and a learning curve that requires specialized 

training for optimal outcomes. 

       The hemostatic properties of holmium laser make this technique particularly suitable for 

patients receiving anticoagulation therapy, as the procedure can be performed safely without 

interruption of anticoagulant medications. Long-term follow-up data extending to 10 years 

demonstrate excellent durability of symptom improvement and low reoperation rates of less 

than 5%, making holmium laser enucleation an attractive option for younger patients seeking 

definitive treatment. 

Prostatic artery embolization represents a novel minimally invasive approach that has gained 

significant attention as a tissue-sparing alternative to surgical interventions. This procedure 
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involves selective catheterization of prostatic arteries followed by embolization with 

microspheres, resulting in ischemic necrosis of hyperplastic tissue and subsequent volume 

reduction. The technique requires specialized interventional radiology expertise and advanced 

imaging capabilities for precise identification and catheterization of prostatic vessels. 

       Clinical trials published between 2021 and 2024 have reported encouraging results with 

prostatic artery embolization, demonstrating significant improvements in International Prostate 

Symptom Score, quality of life indices, and urinary flow parameters. The procedure offers 

unique advantages including preservation of sexual function, with minimal impact on erectile 

function and ejaculatory capacity reported in most studies. The non-surgical nature of prostatic 

artery embolization makes it particularly appealing to patients with significant comorbidities 

who are poor candidates for general anesthesia. 

       However, the success of prostatic artery embolization is highly dependent on prostatic 

vascular anatomy, with technical failure rates of 10% to 15% due to anatomical variations that 

preclude safe catheterization. Long-term efficacy data remain limited, with some studies 

suggesting gradual symptom recurrence over 3 to 5 years, potentially related to 

revascularization of treated tissue or progression of underlying hyperplasia. 

       Water vapor thermal therapy, marketed as the Rezum system, utilizes radiofrequency 

energy to generate water vapor that is injected directly into hyperplastic prostatic tissue. The 

thermal energy causes immediate cell death and subsequent tissue necrosis, leading to volume 

reduction and symptom improvement over 3 to 6 months. This office-based procedure can be 

performed under local anesthesia, making it accessible to patients who prefer to avoid general 

anesthesia or hospitalization. 

       Clinical evidence supporting water vapor thermal therapy has shown meaningful 

improvements in urinary symptoms and flow rates, with the added advantage of preserving 

sexual function in most patients. The procedure is particularly suitable for men with prostate 

volumes between 30 and 80 cubic centimeters and offers rapid recovery with most patients 

returning to normal activities within days. However, the onset of symptom improvement is 

gradual, requiring 3 to 6 months for maximal benefit, which may be problematic for patients 

with severe symptoms or acute urinary retention. 

       Radiofrequency ablation techniques, including transurethral needle ablation and various 

catheter-based systems, utilize controlled thermal energy to create coagulation necrosis within 

hyperplastic tissue. These procedures can be performed in outpatient settings under local 

anesthesia, offering convenience and cost-effectiveness compared to surgical alternatives. The 

mechanism involves precise delivery of radiofrequency energy through specialized needles or 

catheters positioned within the prostate under direct visualization or ultrasound guidance. 

Recent systematic reviews have reported modest improvements in urinary symptoms following 

radiofrequency ablation, though the magnitude of benefit is generally less than that achieved 

with surgical interventions. The appeal of these techniques lies in their minimal invasiveness, 

preservation of sexual function, and suitability for elderly or high-risk patients. However, 

durability concerns exist, with many patients requiring repeat treatments or eventual surgical 

intervention within 5 years. 

The selection of optimal minimally invasive therapy requires careful consideration of multiple 

patient and disease-specific factors. Prostate volume represents a critical determinant, with 

smaller glands (less than 40 cubic centimeters) being suitable for water vapor thermal therapy 

or radiofrequency ablation, moderate-sized glands (40 to 80 cubic centimeters) appropriate for 
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transurethral resection or holmium laser enucleation, and larger glands (greater than 80 cubic 

centimeters) best managed with holmium laser enucleation or open surgery. 

       Patient age and life expectancy influence treatment selection, with younger patients 

typically benefiting from more definitive procedures such as holmium laser enucleation that 

offer long-term durability, while elderly patients with limited life expectancy may be better 

served with less invasive approaches. Comorbidity profiles, particularly cardiovascular 

disease, bleeding disorders, and anesthetic risk, must be carefully evaluated to ensure safe 

perioperative management. 

       Sexual function preservation represents an increasingly important consideration in 

treatment selection, with prostatic artery embolization and water vapor thermal therapy 

offering superior outcomes compared to resection techniques. Patient preferences regarding 

recovery time, anesthesia requirements, and hospital stay duration also influence decision-

making, with office-based procedures appealing to many men seeking minimal disruption to 

daily activities. 

The economic implications of different treatment modalities vary significantly, with initial 

procedural costs, hospitalization requirements, recovery time, and long-term durability all 

contributing to overall healthcare expenditure. While minimally invasive techniques may have 

higher upfront costs, they often provide value through reduced hospitalization, faster recovery, 

and lower complication rates. 

       Emerging technologies continue to expand the armamentarium of minimally invasive 

options for prostatic adenoma. Aquablation, which utilizes high-velocity water jets for tissue 

removal, has shown promising results in recent clinical trials with excellent functional 

outcomes and preservation of sexual function. Temporary implantable nitinol devices that 

mechanically relieve prostatic obstruction represent another innovative approach currently 

under investigation. 

       The management of prostatic adenoma has been transformed by the development of 

multiple minimally invasive therapeutic options that offer patients alternatives to traditional 

surgical approaches while maintaining excellent efficacy and safety profiles. Each technique 

possesses distinct advantages and limitations that must be carefully considered in the context 

of individual patient characteristics and preferences. 

       Transurethral resection of the prostate remains the gold standard with proven long-term 

durability and excellent functional outcomes, though concerns regarding sexual function and 

perioperative morbidity have led to the development of alternative approaches. Holmium laser 

enucleation has emerged as a superior technique for larger glands, offering complete tissue 

removal with excellent functional outcomes and minimal impact on sexual function. 

       Prostatic artery embolization represents an innovative non-surgical approach that 

preserves sexual function and offers benefits for high-risk patients, though long-term durability 

data are still evolving. Water vapor thermal therapy and radiofrequency ablation provide 

office-based alternatives with minimal invasiveness, though their durability may be limited 

compared to surgical options. 

       In conclusion, the future of prostatic adenoma management lies in personalized treatment 

selection based on comprehensive assessment of patient factors, disease characteristics, and 

individual preferences. Continued technological advancement and accumulation of long-term 

outcome data will further refine treatment algorithms and improve patient outcomes. Success 

in managing prostatic adenoma requires multidisciplinary collaboration between urologists, 

interventional radiologists, and primary care physicians to ensure appropriate patient selection, 
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optimal procedural execution, and comprehensive postoperative care. Patient education and 

shared decision-making remain fundamental to achieving satisfactory outcomes and patient 

satisfaction. 
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