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Figure 1: PRISMA Diagram
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time ranged from 3 minutes faster with Ho:YAG to
18.5 minutes faster with TFL. The mean reduction in
total operative time across all studies was 7.9
minutes for procedures performed with TFL. This
corresponded to an estimated per-case cost savings
of $386 (2025 USD). Of the 15 studies reporting
stone-free rates, all but one demonstrated

equivalent or superior outcomes for patients treated
with TFL.

Discussion

The tinding of shorter operative time in TFL
ureteroscopic lithotripsy procedures compared to
Ho:YAG ureteroscopic lithotripsy procedures
determined in this analysis echoes the statistically
significant results reported in two systematic reviews
—one evaluating 11 studies' and one evaluating 17
studies.? A second observation of this analysis is
that TFL ureteroscopic lithotripsy, with shorter total
operative time, also appears to be associated with
higher stone-free rates compared to procedures
performed with Ho:YAG lasers. That finding is
consistent with two systematic reviews which found
higher stone-free rates to be associated with TFL
ureteroscopic lithotripsy procedures.'-

Savings per Case with TFL  $386

*Mean cost of ambulatory OR time?° (2014 USD) represented in 2025 USD?

Conclusions

Ureteroscopic laser lithotripsy procedures performed
with TFL may reduce total operating room time by
approximately 8 minutes per case. That time
savings represents a $386 per-case cost savings
over procedures performed with a Ho:YAG laser. In
addition, the use of TFL may be associated witr
equal or improved stone-free rates at one month or
later post-procedure.

References

Mang X, Wu S, Li Z, Wang D, Lei C, Liu T, Wang X, Li S. Comparison of Thulium Fiber Laser versus Holmium laser
in ureteroscopic lithotripsy: a Meta-analysis and systematic review. BMC Urol. 2024 Feb 19;24(1):44.

“Rico L, Blas L, Ramos LB, Maqueda M, Pizzarello J, Contreras P. Thulium Fiber Laser versus Vapor Tunnel HO:YAG

laser in retrograde intrarenal surgery: which one has better laser ablation performance? World J Urol. 2025
Aug 2,43(1):472.

3ChenR,Song Y, Liu Y, Li],QinC, Xu T. Efﬂcacr and safety of thulium fiber laser versus holmium: yttrium-

aluminum- -garnet laser in ||thotr|psy for urolithiasis: a systematic review and meta-analysis. Urolithiasis. 2025
Feb 15;53(1):33.

“Castellani D, Fong KY, Lim EJ, Chew BH, Tailly T, Emiliani E, Teoh JY, et al. Comparison Between Holmium:YAG
Laser with MOSES Technology vs Thulium Fiber Laser Lithotripsy in Retrograde Intrarenal Surgery for Kidney

Stones in Adults: A Propensity Score-matched Analysis From the FLEXible Ureteroscopy Outcomes Registry. J
Urol. 2023 Aug;210(2):323-330.

>Gauhar V, Traxer O, Fong KY, Sietz C, Chew BH, Bin Hamri S, Gokce MI, Gadzhiev N, Yuen SKK, Malkhasyan V.
Ragoori D, Tanidir Y, Somani BK, Castellani D. Comparing Thulium Fiber Versus H?h-Power Holmium Laser
Lithotripsy Combined with the Flexible and Navigable Suction Access Sheath in Flexible Ureteroscopy for Kid-

ney Stone Disease: A Propensity Score Matched Analysis by the Global FANS Collaborative Group. J Endourol.
2025 Jan;39(1):42-49.

Castellani D, Gauhar V. Comparing thulium fiber versus high power holmium laser in bilateral same sitting

retrograde intrarenal surgery for kidney stones: Results from a multicenter study. Investig Clin Urol. 2024
Sep;65(5):451-4538.

5Tg SK, Sekar H, T C, Krishnamoorthy S. Outcomes of holmium: YAG laser vs. Thulium fiber laser for ureteric

stones during ureterorenoscopic lithotripsy - a prospective, randomized single-centre study. World J Urol.
2025 Mar 12:43(1):167.

’Gupta K, Ricapito A, Connors C, Khargi R, Yaghoubian AJ, Gallante B, Atallah WM, Gupta M. Is There a
Winner? Prospective Randomized Controlled Trial Comparing SuperPulse Thulium Fiber Laser vs Pulse-
Modulated High-Power Holmium:YAG Laser for Retrograde Intrarenal Surgery. J Urol. 2025 Mar;213(3):274
-282.

"Jaeger CD, Nelson CP, Cilento BG, Logvinenko T, Kurtz MP. Comparing Pediatric Ureteroscopy Outcomes with
SuperPulsed Thulium Fiber Laser and Low-Power Holmium:YAG Laser. J Urol. 2022 Aug;208(2):426-433.

"Kozubaev B, Oguz Demirdogen S, Aksakalli T, Ozkaya F, Adanur S. Comparison of thulium fiber laser and

holmium:YAG laser lithotripsy in retrograde intrarenal surgery for kidney Stone treatment: A randomized
prospective study. Actas Urol Esp (Engl Ed). 2025 Oct;49(8):5018038.

Martov AG, Ergakov DV, Guseynov M, Andronov AS, Plekhanova OA. Clinical Comparison of Super Pulse
Thulium Fiber Laser and High-Power Holmium Laser for Ureteral Stone Management. J Endourol. 2021
Jun;35(6):795-800.

BKudo D, Anan G, Okuyama Y, Kubo T, Matsuoka T. Initial experience of thulium fiber laser in retrograde
intrarenal surgery for ureteral and renal stones in Japan: surgical outcomes and safety assessment com-
pared with holmium: yttrium-aluminum-garmet with MOSES technology. BMC Urol. 2025 Apr 2;25(1):71.

“Ulvik @, Asay MS, Julieba-Jones P, Gjengsta P, Beisland C. Thulium Fibre Laser versus Holmium:YAG for

Ureteroscopic Lithotripsy: Outcomes from a Prospective Randomised Clinical Trial. Eur Urol. 2022 Jul;82
(1):73-79.

Ahmad Para S, Saleem Wani M, Hamid A, Ahmad Malik S, Rout Khawaja A, Mehdi S. Incidence of Ureteric
strictures Following Ureteroscopic Laser Lithotripsy: Holmium:YAG Versus Thulium Fiber Laser. Urol Res
Pract. 2023 May;49(3):198-204.

"®Chandramohan V, Swamy PMS, Ramakrishna P, Ganesan S, Babu M, Anandan H, Panda R. Ureteroscopic

lithotripsy by thulium fiber laser versus holmium laser: A single-center prospective randomized study.
Urol Ann. 2023 Jul-Sep;15(3):285-288.

"7Bulut EC, Karabacak N, Teke IA, Cetin S, Kiipeli B. Comparative analysis of thulium fiber and holmium: YAG

lasers on retropulsion and stone migration in ureteroscopic lithotripsy: real-world data. Lasers Med Sci.
2025 Oct 20;40(1):447.

"®Patil A, Reddy N, Shah D, Singh A, Ganpule A, Sabnis R, Desai M. High-Power Holmium with MOSES Technolo-
gy or Thulium Fiber Laser in MiniPerc with Suction: A New Curiosity. J Endourol. 2022 Oct;36(10):1348-1354.

PRico L, Blas L, Ramos LB, Maqueda M, Pizzarello J, Contreras P. Thulium Fiber Laser versus Vapor Tunnel

HO:YAG laser in retrograde intrarenal surgery: which one has better laser ablation performance? World J
Urol. 2025 Aug 2;43(1):472.

2Childers CP, Maggard-Gibbons M. Understanding Costs of Care in the Operating Room. JAMA Surg. 2018
Apr 18;153(4):e176233.

21CPI Calculator U.S. Bureau of Labor Statistics CPI Inflation Calculator. Washington, DC: Office of Publica-
tions and Special Studies. https://www.bls.gov/data/inflation_calculator.htm. Accessed April 8, 2026.




