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ADVANCEMENTS IN URINARY STONE TREATMENT :
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Abstract

Introduction

Current treatments for urinary stones include Extracorporeal Shock Wave Lithotripsy (ESWL), Transurethral Litho-
tripsy (TUL), Percutaneous Nephrolithotripsy (PNL), and Endoscopic Combined Intrarenal Surgery (ECIRS). This paper
provides an overview of urinary stone treatment, "Stone Mountain", highlighting the importance of addressing underlying
causes. In surgical treatment, it is vital to remember that urinary stones are a benign condition prone to recurrence, pri-
oritizing minimally invasive approaches is key.

1. Emerging Active Treatment Approaches
1) Devices for More Effective and Minimally Invasive Current Treatments
* Thulium YAG (Tm: YAG) and Thulium Fiber Lasers (TFL)
Next-generation lithotripsy devices, Thulium YAG lasers and Thulium Fiber Lasers, are introduced, offering benefits and quieter operation.
+ Devices for Controlling Renal Pelvic Pressure
Devices like single-use flexible ureteroscopes with renal pelvic pressure measurement and access sheaths with suction function are promising in reduc-
ing complications
+ Robotic-assisted ureteroscopy
This development mitigates surgeon fatigue, radiation exposure risks, and improves maneuverability.
- Al-enhanced ESWL
Artificial intelligence enhances the effectiveness and safety of ESWL.
2) Potential Novel Treatments for Current Algorithms
+ Ultrasonic propulsion, Burst Wave Lithotripsy (BWL)
Focused ultrasound waves for non-invasive stone movement or fragmentation show promise in reducing residual stones.
- Laparoscopic and Robotic-assisted Stone Surgery
Robotic-assisted surgery offers improved dexterity and visualization, potentially achieving outcomes comparable to open surgery.
2. Future Developments Needed in Urinary Stone Treatment
Despite established measures, urinary stone incidence rates have increased, necessitating further advancements. Research focuses on :
1) Creation of Calcium Stone Dissolution Therapy
We are developing a method to enhance calcium oxalate crystal phagocytosis by human iPS cell-derived anti-inflammatory macrophages.
2) Development of Less Invasive Lithotripsy Devices
Collaboration with experts from diverse fields led to introducing a femtosecond laser-based lithotripsy method.

Conclusion

Addressing underlying causes is the future of urinary stone treatment. The "hill" in Figure 1 represents the current
ascent, whereas the mountaintop signifies the "cloud" of future treatment. Readers are encouraged to consider questions
like "How can we avoid invasive surgical treatment ?" and "What are the underlying causes ?" to fully harness their capa-
bilities as urologists. (Nishinihon J. Urol. 86 : 199-200, 2024)
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