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Abstract: Ultrasonography is not Inferior to
Fluoroscopy to Guide in Extracorporeal Shock Waves

for Treatment of Renal and Upper Ureteral Calculi
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Background: Extracorporeal shock wave lithotripsy (ESWL) is the standard treatment for urinary stones, which
mainly uses fluoroscopy to determine the location of stones. Developing using ultrasound to determine the location
of stones instead of traditional methods will be useful so that patients and doctors do not have to be exposed to
X-rays from the use of fluoroscopy. Objective: To compare the efficacy and safety of ultrasound and fluoroscopy
to guide in extracorporeal shock wave for treatment of renal and upper ureteral calculi. Methods: This study was a
single-center study, randomized, non-inferiority trial in 154 patients who had radiopaque renal and upper ureteral
calculi. Patients were randomly assigned to an ultrasound or fluoroscopy-guided SWL group. A standardized SWL
protocol was used. The stone-free rate and the complications were compared. Results: Stone size and location,
age, and body mass index were comparable between groups. The stone-free rate was 80.5% in the ultrasound-
guided group compared to 81.8% in the fluoroscopy-guided group (p = 0.837). These results were not significantly
different and proved to be non-inferior based (p = 0.037). The complication rate (gross hematuria) was 31.6% in the
ultrasound-guided group compared to 38.2% in the fluoroscopy-guided group (p = 0.395). No patients had serious
complications. Conclusions: Our study demonstrated that the clinical results of ultrasound-guided SWL were not
inferior to the effects of fluoroscopy-guided SWL, while no ionizing radiation is needed.

Keywords: Renal stone, Ureteral stone, ESWL, Ultrasound guided
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TnenansszyiumisialiUszaving Ao stone free rate 910
MINUNIWITIUNTSH WUt Shsanudusalunisaaneiily
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funguiflfienmisdviglelsaletl’ Werdmun non-inferiority
margin 10% f3M3§1U (standard normal) Winfiu 1.64
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Winfu 80% iledununfiogaiegns msiIouiiie
WUV superiority or non-inferiority (superiority or non-
inferiority for binary data)

Tnedunmwindiegeldnguaz 77 518 sandu
154 510
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2. A1y exclusion criteriafs

Complete medical, medical history, physical examination and laboratory studies, CT KUB/ IVP, film KUB

Randomized (n =154 )

Ultrasound guide ESWL ( 77 518)

Follow up at 1 tfiou
3o film KUB

7 stone free rate, complication

analysis (76 519) drop out 1 519
Weswnanudulaings

Stone free Residual Stone

62 378 14 978

Second ESWL Observed
7 97 fa 7 97

Flouroscopy guide ESWL ( 77 518)

Follow up at 1 tfiou
w39 film KUB

9 stone free rate, complication

analysis (76 518) drop out 1 518
Wesnausiuladings

Stone free Residual Stone

62 378 14 518

Second ESWL Observed
8 37 8 6 578
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A19197 1 AaudnyaeugIu (n = 154)

snwilalule uaglurieladindu lnenandnsitvgn (stone
free rate) ldafifuansmnulaineanii (non inferiority test)

Wa

Fuelsaihlulauasyiols $1um 154 510 13manu
Welewainsls lnouvadu 2 ngu nguas 77 ey vun
Anansihvesfthefiininude 8 fadiuns (4-20 fadns)
Tnevis 2 ngufivwinfauagshumisuesilsisaiy dnuaeitu
gIuvoAaznguIuinA Ui dugs Aviiiulanie (BMI)
TsAUsednsh uazdumisuasin wuilifanuusnsistuna
adid ans1edi 1

5ﬂwms1ﬁug’m 5’114’314171‘5\11/13161 Fluoroscopy Ultrasound p - value

All case, n (%) 154 (100) 77 (50.0) 77 (50.0)
Female sex, n (%) 74 (48.1) 37 (48.1) 37 (48.1) 1.0
Age years, mean + SD 55.77 + 11.89 56.84 + 12.22 54.69 + 11.53 0.262
Weight (kg), mean + SD 70.18 + 11.15 69.75 + 11.23 70.61 £ 11.13 0.635
Height (cms), mean + SD 163.75 + 9.28 163.10 + 9.27 164.40 + 9.30 0.387
BMI, mean + SD 26.21 £ 3.77 26.26 + 3.83 26.16 + 3.74 0.862
Underlying disease

Hypertension 70 (45.5) 30 (39.0) 40 (51.9) 0.106

Diabetes mellitus 28(18.2) 14 (18.2) 14 (18.2) 1.0

Dyslipidemia 24 (15.6) 9 (11.7) 15 (19.5) 0.183
Position Stone

Upper pole 44 (28.6) 24 (31.2) 20 (26.0) 0.476

Middle pole 40 (26.0) 22 (28.6) 18 (23.4) 0.462

Lower pole 64 (41.6) 28 (36.4) 36 (46.8) 0.191

Ureteral stone 6(3.9) 3(3.9) 3(3.9) 1.0
Stone size (mms.), median (min-max) 8.0 (4.0-20.0) 8.0 (4.0-20.0) 8.0 (4.0-20.0) 0.743

Snsrdsalunmsaasin seaeanduiiliSansug
uazianesdviglolsalat whiufonguas 76 seAndu fovas
98.7 TnogUaediliannsaviaasialddnsa tinainlsa
Usgddulumnudulaiingeuwasauauiuladinlalid vinli
sewihwvhmsaaneinudulafingsausemyanisaansi
dieddluusuenananudulafinuazinaansihselunsely

§n517iTaman (stone free rate) wosnguillidansaniug
seysumisiuhiutesar 80.5 vesnduionusdviglolsalat
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(51971 2) uazilofiansunfennuuandesEnIng 2 ngy
WU 1.3% (95% CI = -9.07% to 11.67%) lagvaua1dves
95% CI ¥a9AIANULANA9TENTIN 2 ngul liAsew margin -
10% uanddn nguitlisansendlisesniinguillonsise
wglolsalatilunisssyiumisih egrdidudfgmieads
(pvalue = 0.037) wenINTSMUIINTIFYRUMLITDIT
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Characteristic Total Fluoroscopy Ultrasound p-value
All case 154 (100) 77 (50.0) 77 (50.0)
Outcome
Success ESWL 152 (98.7) 76 (98.7) 76 (98.7) 1.0
Stone free rate (SFR) 125 (81.2) 63 (81.8) 62 (80.5) 0.837
Residual Stone size (mms.), median (min-max) 0.0 (0.0-8.0) 0.0 (0.0-8.0) 0.0 (0.0-7.0) 0.991
Second ESWL 15 (9.9) 7(9.2) 8(10.5) 0.786
Complication 53 (34.9) 29 (38.2) 24 (31.6) 0.395
Hematuria 53 (34.9) 29 (38.2) 24 (31.6) 0.395
uTl 0(0.0) 0(0.0) 0(0.0) -
Stone street 0(0.0) 0(0.0) 0(0.0) -
n (%)
151971 3 Non-inferior test of outcome between ultrasound and fluoroscopy guide
Outcome Fluoroscopy Ultrasound Difference (95% CI) p-value
Upper pole 24 (31.2) 20 (26.0) 5.20% (-6.76% to 17.16%) 0.018
Middle pole 22 (28.6) 18 (23.4) 5.19% (-6.41% to 16.81%) 0.016
Lower pole 28 (36.4) 36 (46.8) -10.40% (-23.39 to 2.59%) 0.520
Ureteral stone 3(3.9) 3(3.9) 0% (-5.13% to 5.13%) 0.008
Stone free rate 63 (81.8) 62 (80.5) 1.3% (-9.07% to 11.67%) 0.037
n (%)
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