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ABSTRACT

Benign Prostatic Hyperplasia (BPH) is a common condition affecting older men, leading to lower urinary tract
symptoms and significantly impacting quality of life. In recent years, minimally invasive surgical techniques
have emerged as viable alternatives to traditional surgical approaches, offering reduced recovery times, fewer
complications, and enhanced patient outcomes. This review evaluates the current trends and outcomes of
minimally invasive procedures for BPH management, including UroLift, laser therapies (e.g., Holmium Laser
Enucleation of the Prostate), and Transurethral Resection of the Prostate (TURP). The advantages and
limitations of each technique are critically assessed in terms of effectiveness, safety, long-term outcomes, and
patient satisfaction. Furthermore, the review highlights the evolving role of these procedures in the broader
context of patient-centered care, taking into consideration advancements in technology and surgical techniques.
By comparing the success rates, recovery timelines, and complications of these methods, this review provides a
comprehensive understanding of the current landscape of minimally invasive interventions in the treatment of
BPH.

Keywords: Benign Prostatic Hyperplasia, minimally invasive surgery, UroLift, laser therapies, Holmium Laser
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INTRODUCTION

Benign Prostatic Hyperplasia (BPH) is a common condition affecting the prostate gland in aging men,
characterized by the non-cancerous enlargement of the prostate. As the prostate enlarges, it can compress the
urethra, leading to urinary symptoms such as increased frequency, urgency, nocturia, weak stream, and difficulty
in urination[1-47]. BPH is primarily driven by hormonal changes, including the increased action of
dihydrotestosterone (DHT) on prostate cells, coupled with age-related tissue remodeling. While BPH is not
life-threatening, its symptoms can significantly affect a man's physical and psychological well-being[2, 57.

BPH is highly prevalent in older men, with symptoms often becoming more pronounced after the age of 50. It
is estimated that approximately 50% of men aged 50 and above experience symptoms of BPH, and the prevalence
rises to 90% in men aged 80 and older[6-87. The condition is not only a cause of physical discomfort but also
leads to a marked decline in the quality of life. The frequent need to urinate, interrupted sleep patterns due to
nocturia, and the potential for more severe complications like urinary retention and bladder infections can cause
significant distress. Additionally, the psychological impact of living with chronic symptoms can result in feelings
of embarrassment, anxiety, and depression, further diminishing overall well-being. Given the high prevalence
and burden of BPH, management strategies have evolved to reduce symptoms while minimizing risks and
recovery time. Traditional treatment options, such as medication and invasive surgical procedures, are effective
but often come with side effects or prolonged recovery periods[97]. As a result, there has been growing interest
in minimally invasive approaches for BPH management. These methods, which include transurethral resection
of the prostate (TURP), laser therapies, and prostatic stent placement, offer promising alternatives with reduced
hospitalization, faster recovery, and fewer complications. Minimally invasive interventions aim to provide
effective symptom relief with fewer adverse effects, improving patient outcomes and quality of life [9, 107]. This
review aims to provide a comprehensive overview of minimally invasive treatment options for BPH, with a focus
on their clinical efficacy, safety, and patient outcomes. By evaluating the latest advancements in these
approaches, the review seeks to inform healthcare providers about the most current and effective strategies for
managing BPH. Additionally, the review will explore the potential future directions for treatment innovations,
considering the emerging technologies and techniques that could further enhance patient care and quality of
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life. The goal is to assist clinicians in selecting the most appropriate treatment modalities based on individual
patient needs and characteristics.
Minimally Invasive Surgical Techniques for BPH
Minimally invasive surgical techniques for benign prostate hyperplasia (BPH) are a group of procedures that
aim to treat an enlarged prostate with less trauma, faster recovery times, and reduced risk of complications
compared to traditional open surgery[11, 127]. These techniques typically involve smaller incisions or no
incisions at all, often using specialized instruments, lasers, or energy sources to remove or shrink the obstructive
prostate tissue. Key principles include using advanced imaging techniques like ultrasound or video-assisted Page | 129
endoscopy for precise tissue removal, faster recovery, and preservation of function. Traditional surgical
methods, such as open prostatectomy, involve making a large abdominal incision to access and remove part or
all of the prostate gland. This method has longer hospital stays, more extended recovery periods, higher risk of
infection, and more significant pain due to the large incision[ 13, 14]. It also has higher risks and complications,
including bleeding, blood clots, sexual dysfunction, incontinence, and longer-term recovery challenges.
Minimally invasive techniques include Transurethral Resection of the Prostate (TURP), Laser Therapy (e.g.,
Holmium Laser Enucleation of the Prostate THoLEP7, Prostatic Urethral Lift (PUL), Transurethral Microwave
Thermotherapy (TUMT), and Water Vapor Therapy (Reziim). Recovery times are typically shorter and quicker
than traditional surgery, with many patients returning home the same day or within a few hours[15, 167.
However, there are still risks, including urinary retention, infection, and erectile dysfunction, which are
generally lower than with open surgery. In conclusion, minimally invasive procedures for BPH offer significant
advantages over traditional open prostatectomy in terms of recovery time, complication rates, and quality of life
outcomes. The choice of treatment depends on the individual patient's condition, prostate size, and other health
factors.
UroLift System
The UroLift System is a minimally invasive treatment for benign prostatic hyperplasia (BPH) that involves
lifting and holding the enlarged prostate tissue out of the way, opening the urethra, and relieving obstruction.
It uses small implants to create a clear pathway for urine flow. The system is indicated for men with moderate
to severe lower urinary tract symptoms (LUTS) who are not sufficiently managed by medication and are not
suitable for more invasive surgeries like TURP or prefer a minimally invasive approach[[177]. Clinical studies
have demonstrated that the UroLift System provides significant improvement in symptoms, including reduced
urinary frequency, urgency, and nocturia. Success rates are typically high, with a significant proportion of
patients experiencing symptom relief within 2-3 months post-procedure. Long-term data shows sustained
improvement in symptom scores and quality of life for up to 5 years, though outcomes can vary based on prostate
size and individual patient characteristics.[18, 197]. Advantages of the UroLift System include minimal recovery
time, reduced complications, and no incisions required. However, it is not suitable for patients with extremely
large prostates or certain anatomical issues that may prevent proper implant placement[207]. Temporary
symptom relief may occur, and urinary retention or discomfort may occur immediately after the procedure,
which typically resolves within a few days. The cost of the procedure may be higher than other treatments and
its availability may be limited in some regions, potentially impacting patient access.
Laser Therapies for BPH
Laser therapies, such as Holmium Laser Enucleation of the Prostate (HoLEP) and GreenLight Laser, are
effective, minimally invasive treatments for Benign Prostatic Hyperplasia (BPH). HoLEP involves using a
holmium laser to enucleate the enlarged prostate tissue, which is then removed with a morcellator[217. The
laser energy emits energy that is absorbed by the water content in tissues, causing the tissue to vaporize,
coagulate, and shrink, resulting in the resection and removal of the obstructive tissue in the prostate, relieving
urinary symptoms associated with BPH. HoLEP has shown high success rates in improving urinary flow,
reducing prostate volume, and providing long-term symptom relief. Studies suggest it offers comparable
outcomes to traditional surgery (e.g., TURP), with fewer complications. Patients typically experience significant
improvement in symptoms like urinary retention, frequency, and urgency. Advantages of HoLEP include
precision, blood loss reduction, shorter hospitalization, and reduced blood loss compared to traditional
surgery[227]. GreenLight Laser uses a potassium-titanyl-phosphate (KTP) laser to vaporize the obstructive
prostate tissue, producing high-energy light at a wavelength absorbed by red blood cells. It is effective in
reducing symptoms of BPH and has a high success rate in improving urinary flow. Advantages of GreenLight
Laser include reduced blood loss, outpatient procedure, and minimal risk of sexual dysfunction compared to
more invasive treatments like TURP. However, patient selection should be tailored to individual needs,
considering factors like prostate size, comorbidities, prior treatments, surgeon experience, and long-term
effectiveness. Overall, laser therapies offer numerous advantages, such as precision, reduced blood loss, and
shorter hospital stays, but patient selection should be tailored to individual needs[227].
Transurethral Resection of the Prostate (TURP)

Transurethral Resection of the Prostate (TURP) is a surgical procedure used to treat benign prostatic
hyperplasia (BPH), a condition where the prostate enlarges, obstructing the urethra and causing urinary
symptoms. The procedure involves preoperative preparation, access and instrumentation, and resection using a
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special loop or electrocautery. TURP is considered the gold standard for BPH treatment, with a high success
rate in relieving symptoms such as frequent urination, difficulty starting urination, weak urine flow, and
nocturia. Several minimally invasive alternatives have emerged in recent years, such as laser treatments,
Prostatic Urethral Lift (PUL), Transurethral Microwave Therapy (TUMT), and Water Vapor Therapy
(Rezum). These methods tend to have shorter recovery times, lower rates of complications, and are better suited
for patients with certain medical conditions. However, TURP remains the gold standard for moderate to large
prostate enlargement patients[237. Long-term follow-up data shows that TURP has a high rate of symptom
improvement, with 70-80% of patients reporting significant relief for up to 10 years. However, some patients
may experience recurrent symptoms or require additional interventions. TURP carries potential risks and
complications, such as bleeding, infection, retrograde ejaculation, urinary incontinence, and Transurethral
Resection Syndrome (TUR syndrome). Despite these risks, TURP remains a well-established and effective
treatment option for BPH, especially in patients with larger prostates or those not responding to medical
treatments[24].
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Comparative Analysis of Minimally Invasive Techniques
The study compares minimally invasive techniques for the surgical management of benign prostatic hyperplasia
(BPH). It evaluates their effectiveness in symptom relief, recovery times, safety profiles, long-term outcomes,
and patient satisfaction. TURP is considered the gold standard, providing significant and sustained symptom
relief in most patients. Laser enucleation, such as Holmium Laser Enucleation of the Prostate (HoLEP), offers
excellent symptom relief and is effective in larger prostates[257. TUVP, a newer technique that provides
symptom relief through mechanical lifting of prostate tissue, also offers good symptom relief. Water Vapor
Thermal Therapy (Rezlim) uses steam to ablate prostate tissue, showing promising symptom relief with fewer
side effects and shorter recovery times compared to TURP[26, 277.
Recovery times and hospital stays vary between TURP and HoLEP. TURP requires a longer hospital stay and
several weeks of post-operative care to manage side effects like bleeding and urinary retention. HOLEP has a
favorable safety profile with a lower risk of bleeding, but there may still be a risk of infection and incontinence.
TUVP is relatively safe with low complication rates, but there can be risks such as urethral strictures or
irritation. PUL is less invasive and has a lower risk of complications, but overall safety is high. Long-term
outcomes and recurrence rates vary among techniques. TURP offers long-term efficacy, but recurrence rates
can be higher, particularly in patients with larger prostates or poor compliance to follow-up care. HoLEP has
generally favorable long-term outcomes, with low recurrence rates even for larger prostates. TUVP is effective
in symptom control but may not be as robust as TURP or HoLEP. PUL is more effective in mild to moderate
BPH but may be less effective for very large prostates. In conclusion, minimally invasive techniques for BPH
surgery offer promising results with quicker recovery, fewer complications, and lower recurrence rates
compared to traditional methods like TURP. The choice of procedure depends on factors such as prostate size,
patient preferences, and the risk of complications.
Emerging Technologies and Future Directions
The field of minimally invasive surgery (MIS) is constantly evolving, offering new techniques that improve
patient outcomes, reduce recovery times, and minimize complications. Emerging technologies like focal laser
ablation, plasma enucleation, transurethral microwave therapy (TUMT), and high-intensity focused ultrasound
(HIFU) are revolutionizing BPH treatment. Robotic-assisted procedures, such as the da Vinci Surgical System,
provide enhanced visualization, precision, and control during surgery, reducing the risk of complications[287].
Nanotechnology in BPH treatment has the potential to revolutionize BPH treatment by enabling targeted drug
delivery directly to the prostate tissue. Nanoparticles can deliver drugs or genetic material into the prostate
with high precision, minimizing side effects and enhancing therapeutic efficacy. Thermal ablation using
nanotechnology can enhance thermal ablation therapies, while nanorobots could be used for tissue repair[297.
Molecular-targeted therapies for BPH include gene therapy and RNA-based treatments that target specific
molecular pathways involved in BPH. Examples include RNA interference techniques, immunotherapy, targeted
drug delivery using biodegradable polymers, and monoclonal antibodies. Future directions for BPH treatment
include personalized medicine, 8D imaging and printing, and artificial intelligence and machine learning.
Genomic profiling can determine the most suitable treatment for individual patients, while 3D imaging
techniques combined with 3D printing can create accurate, patient-specific models of the prostate. Al and
machine learning algorithms can optimize surgical planning and robotic systems, predicting outcomes based on
patient data. As these technologies continue to evolve, the landscape of BPH surgery will likely shift towards
more effective, less invasive, and more tailored treatment options for patients[307.
Patient-Centered Care Considerations
Patient-centered care is crucial for the successful treatment of benign prostatic hyperplasia (BPH). It involves
tailoring medical interventions to meet individual needs, preferences, and circumstances. Key factors to consider
include prostate size, symptom severity, medical history and comorbidities, age and functional status, patient
preference, and prior BPH treatments. Managing patient expectations is essential, with clear communication
about the procedure, potential outcomes, and possible risks. Patients should be informed about expected
outcomes, recovery time, side effects and risks, long-term results, and patient involvement in the decision-

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited



OPEN ACCESS
©NUPP ONLINE ISSN: 2992-5479
Publications 2025 PRINT ISSN: 2992-605X
making process. Post-operative care and follow-up protocols are crucial for minimizing complications and
ensuring a successful recovery. These include immediate monitoring and pain management, hydration and
urinary function, managing side effects, activity restrictions, follow-up appointments, managing complications,
and providing patient education and support. Initial follow-ups should be scheduled within 1-2 weeks post-
surgery to assess recovery progress, remove any remaining catheter if present, and monitor for complications.
Long-term follow-ups should continue at 3—6-month intervals for the first year, and then annually thereafter. If
complications occur, appropriate interventions should be planned promptly. For persistent symptoms or
recurrence of BPH after minimally invasive treatment, further treatment options may be considered. Patient Page | 131
education and support should include information about lifestyle modifications that can help manage BPH
symptoms post-surgery, such as weight loss, pelvic floor exercises, and dietary changes. Support groups or
counseling can also be offered for patients struggling with emotional or psychological effects post-surgery.
Patient-centered care in minimally invasive BPH treatment involves thoughtful selection, effective management
of expectations, and a detailed post-operative care plan.
CONCLUSION
Benign Prostatic Hyperplasia (BPH) management has evolved significantly with the advent of minimally
invasive treatments, which aim to improve patient outcomes while minimizing complications and recovery time.
Current trends in BPH treatment emphasize techniques such as transurethral resection of the prostate
(TURP), laser therapies, prostatic urethral lift (PUL), water vapor thermal therapy, and reversible
prostatic artery embolization. These approaches have gained popularity due to their efficacy in alleviating
urinary symptoms, their reduced invasiveness, and their applicability to a broader patient population, including
those with significant comorbidities.
In assessing the effectiveness and clinical roles of these techniques, it is clear that no single modality is
universally superior. TURP remains the gold standard for moderate to severe cases, while laser therapies, such
as Holmium Laser Enucleation of the Prostate (HoLEP), offer long-term efficacy and safety profiles comparable
to TURP. PUL and water vapor thermal therapy have emerged as promising alternatives for patients seeking
outpatient, low-risk options with minimal sexual dysfunction. Prostatic artery embolization, though less
invasive, requires further validation through large-scale studies to establish its long-term benefits and
standardization.
Looking forward, the future of BPH management is likely to be shaped by advancements in robotics, imaging
technology, and biomarker-based patient stratification. Techniques that further reduce invasiveness,
improve precision, and optimize outcomes for specific patient groups will likely dominate clinical practice.
Additionally, the integration of artificial intelligence (AI) in diagnosis and treatment planning may further
enhance personalized care for BPH. With ongoing innovation and research, minimally invasive treatments for
BPH are poised to play a pivotal role in addressing this prevalent condition effectively and efficiently in diverse
clinical settings.
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