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Abstract

Objective: To investigate the stone removal efficiency and related influencing factors of single flex-
ible ureteroscope lithotripsy in the treatment of kidney stones. Methods: The clinical data of 100
patients who underwent a single flexible ureteroscopic lithotripsy at Shenzhen People’s Hospital
from January 2021 to August 2022 and were found to have no residual stones by imaging after sur-
gery were retrospectively analyzed. MIMICS (Materialise’s interactive medical image control sys-
tem) software was used to reconstruct the preoperative stone CT images and calculate the stone
volume load, and the stone removal volume per unit time was obtained as the stone removal effi-
ciency (mm3/min) in combination with the operation time. The possible influencing factors such as
stone volume, age, gender, BMI, stone location (left and right), whether it is a total lower calyx cal-
culus, the number of stones, the average CT value of stones, and the components of stones were
analyzed. Among the 100 patients, 61 were males and 39 were females, age (49.36 + 12.92) years;
There were 55 cases on the left side and 45 cases on the right side of the stone. BMI (24.37 * 3.04)
kg/m?2; The mean CT value of stones was (858.49 + 244.07) HU. There were 29 cases of total lower
calyx calculus and 71 cases of non-whole lower calyx calculus. There were 72 cases of calcium oxa-
late stones and 19 cases of non-calcium oxalate stones, and 9 cases were missing data. There were
77 cases of single stones, and the number of stones = 2 were 23 cases. The median stone volume was
529.03 (256.79, 1115.87) mm? (Table 1). Results: All 100 patients successfully completed the oper-
ation, and the median stone removal efficiency was 9.46 (4.70, 19.01) mm3/min. The results of uni-
variate analysis showed that there was a positive correlation between stone volume load and stone
removal efficiency (P < 0.05), and the median stone removal efficiency of total and non-whole lower
calyx calculus was 5.18 (4.09, 11.96) mm3/min and 12.90 (5.38, 21.23) mm3/min, respectively, with
a statistically significant difference (P < 0.05). The median efficiency of stone removal for the num-
ber of single stones and 22 stones was 8.35 (4.09, 16.71) mm3/min and 13.85 (8.53, 23.00) mm3/min,
respectively, with statistical significance (P < 0.05, Table 2). The results of multivariate analysis
suggested that volume was an independent factor of stone clearing efficiency. Conclusion: MIMICS
software combined with CT images can perform 3D imaging of stones and accurately measure the
volume, which is helpful to calculate the volume of stone clearing per unit time, and provides a basis
for evaluating the stone removal time. The volume, number and location of stones are the influenc-
ing factors of stone removal efficiency.
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1. 5|8

JRERES A WO PRAIE, A2 WA PR AR i B WP 2 — o R E N IR ER S5 A I R R N 6.5%, H
rhpall b RIS S A 95.0% 0L B[1]. FIREESS A IAMRFFR 32 B0 H JR B A BUA AR (flexible ureter-
oscopic lithotripsy fURL)FIZ 7 B %5 it A BUFA AR (percutaneous nephrolithotomy PCNL). R4 PCNL 7E H.IK
TR IT A B TR 1K) 45 47 175 4 2 (Stone-free rate SFR), 1H F AR G545 K, R P aliA J5 H I 45 5 KR IE R £ [2]-[4],
T PR R A A AR R A BB B . TR N AR, T 2~3 em MI'E45 A, fURL
J PCNL ¥JZ4aH 3, H—IEAZMIE, MAHEK T PCNL, fURL MFAREfEIEAEK, HEAEFFR
BN RIBWREM . R AL A, 7E 2~3 cm B 4547 (03A77 HH AT RE B AR A AN RT 5 [5]. fURL A
78 G A AR AEA G G 0 XU, R 2 T RIS 18] KT 90 min B A28 R AR A S IR L 9 o ) B B KT F
ARIFIE]ZNT 90 min (6] [7]. PRI TE WA 40 IR S OB A A RVRIT B 85 A TE A R, AR
B A AR T PEAS AT e B FAR RS AR KSR . BB EH 4 A KA e bn I 45 iR 280K (8], A&
WA MIMICS #F254 CT AR T4 3D UG R B v S e A R AR (9], 456 F AR KIS
AR, ST RS EE A BRI R 2, IR fURL W97 4 AR IS AR, IR 45
wEWT

2. AREFZE
2.1. #RUTE

[P IS B 2021 4F 1 H~2022 4F 8 HIRYIT AR EEFEIA I 100 5115 254 38 IR BORE,  firf &
HRGHIRE R ERA ARG, EIINA 5 FUEFREEME] AT RN FATEITHT, R
i B0 RO, RRR IR ELE 1.0~2.0 J (8], SZKELE 20~40 Hz Z[0], DIFE4EFFAE 30~40 W 2
6], FARBME IR E TE T AT . IAbRHE: © BT X &, CT. BASZEYRARZE
S @ ATHRIREMRIRE R RTFARRIT, WABASRETEWNIET, FALRIF; & RiTH MR
A CT R, RJ53 HNERBFEREIEASE A SR EATERE SCNTE 3 AN HWIIBEV . bRtk X
LRT Fr BlGHE 7R G A R TE 45 A iR B B A D B A AR/ T 4 mm) o HERRARUE: © AR IR A DR A AR R
JRR BB LT AR @ SRR RG4S R EH: @ BT AN CAT PCNL. MR FME A AR S HAD
WBIT. 100 BlEE T, Bk 61 B, Ltk 39 B Fik49.36+12.92)%; diafiT /M 55 51, #5045 4;
BMI (24.37 +3.04) kg/m?; 45471 CT 1 (858.49 +£244.07) HU; 4 4540 29 i, dE4x N4 A 71 #l;
SR F B N ERRASSE AT 72 ), AREERASSE A 19 B, HUEELK 9 Bl A 77 B, diaEuE >2
AN 23 Bl SEAAERR AL 529.03 (256.79, 1115.87) mm? (% 1).

Table 1. General data [Case (%)]
=1L —REIEERB(%)]

NI 5 100
P
5 61 (61.0)
7 39 (39.0)
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547714 CT 1H(HU) 858.49 +244.07
>1000 30 (30.0)
<1000 70 (70.0)
2P SR YA
ETRGH 29 (29.0)
FETREH 71 (71.0)
S5 EE RSy
HRE LA 72 (79.1)
IR 45 19 (20.9)
S HEN)
1 77 (77.0)
>2 23 (23.0)
g E
i 55 (55.0)
Y&l 45 (45.0)
GRED) 4936 +12.92
BMI (kg/m?) 2437 £3.04
45 PR (mm?) 529.03 (256.79, 1115.87)
22. FiE

I RS R TR Y. BMI S5 H, 454 CT EEEaHE. 2R AL TS50
KA CTHEER, Baiaamm T FE0TAE FR4a, NS N840, 4 MIMICS
BAFSE S CT SARE @A 0 =47, THEA5 AR, R85 G TR (8115 31 B AL i 8] Y 45 40 TS B R AR AR
R A RCR (mm/min); ARG S5 T SRS 4 R R R B EERES R B R T 50% 04 A A D B R S
gif, HRONERRRMS A . M ARl FEik. MRl A FEEI(Body Mass Index BMI). 454 A4
M. S50 SaEE. AP CT . 454 K ST RE RS2 R =BT T B AE RS2 K 2= H 5L
PRI, TUALE 5 BT Z 5200 DR 256 T35 A7 R0 1R 5 M ek 591 B i R B0 AR RE A I FE R4 T St h 0 A o
23. Gt E AT

KH SPSS20. Microsoft Excel Ziv#fF 5 Bl dE AT . WIRA M. 1HE R & IES 2 1R
% + FrEERR, AEEIESOARRA M (Q1, Q3)Fx, HiA bR A Wilcoxon FEFIF L, T
= VORMEH Spearman 25 % AH < AT A0 1 535 A RCR AR R KR /N T 0.100 FIHR R AN Z K]
T, ZRESNTRHA logistic BRI AT MR R, K EEMENT 0.05 € UNERBEGIMFR
o
3. &R

100 5 & T ARIBNGF] 5258 1B AR DAL 9.46 (4.70, 19.01) mm¥/min. FRF RS R, 4ak
G S5 TE AR R IEM (P < 0.05); 4 Fashia 5AE4 R R4 0 FiE A R R AE 75N 5.18 (4.09,
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11.96) mm>*/min 1 12.90 (5.38, 21.23) mm*¥/min, Z®FHGiH#E X (P <0.05); ZAKENPANN=2 M)
1A BERPAIAE 3N 8.35 (4.09, 16.71) mm*/min 5 13.85 (8.53, 23.00) mm?/min, %54 Fiit24= (P <
0.05, £ 2). PER. Z540°FH CT AT /NT 1000 HU 4547 355 0 S 45 47 e A5 0 (R 2EL 180385 A0 R0 22 5
TGt F & (P > 0.05). F#. BMI S5iEAMETLHILKLRP > 0.05, #%2). ZHEESIEERER: &
UG A R ML R R (P < 0.05, 4% 3).

Table 2. Univariate analysis of stone clearance efficiency of flexible ureteroscope lithotripsy for renal calculi

2. MRERREARARNET BEABANERNERE

2SN Z/r P

PR/ 4) —0.442 0.659

AP35 CT AT /N T 1000 HU (2/75) -1.768 0.077
B RAETREAR/T) -2.693 0.007

M NBERRE A (/) -0.850 0.396
SRHEA N2 D) -2.388 0.017

aafrE () -1.375 0.169

(%) 0.155 0.123

BMI (kg/m?) 0.016 0.873
45 A AR (mm?) 0.897 <0.001

Table 3. Multivariate logistic regression analysis of stone clearance efficiency of flexible ureteroscope lithotripsy for renal

cialgl.lhiﬁﬁﬁé%ﬁﬁiﬁ ARG BEABEANENZER logistic B
B RE| EVEES s Wald 18 P{H OR & 95% CI
S5 PR (mm?) 0.010 20.578 <0.001 1.010 1.006~1.014
A CT {H2 S /M 1000 HU (&/%)  —0.265 0.107 0.744 0.767 0.156~3.760
R/ NETFTREHGR/T) 0.087 0.010 0.920 1.091 0.200~5.957
SEABEQ A2 ) -1.058 1.207 0.272 0.347 0.053~2.292
T IR GE A RR) % TP AR 2 IR R 2H.(<9.46 mm?/min) I i 23 24H.(>9.46 mm?/min).
4. g

HRETBEME R ERE AR LIRSS A REEN 2 FFARTNA, BEERIRERENE . ¥
FEHEA B R T, SR R AR 1 S Ok A2 [10]-[14], JEAHR R/ 7 PCNL N, k4
PR i PURRGIERORI ML, SN 7 FARZ e, #& T TFARYE, 8RR E REERK
&G R — 29 K. Alberto Breda &HF 70N Jyx T 5 WHLK S5 4 > 20 mm ()57, fURL A B kR #E
PCNL, 75 ZI5 2978 FRS, JHERAEFA[15]. TR KEE AN, URL FEERSES ), EARME. &
TIRE S . B S VB R A R i o AR A [ 16]. HAT, R8RS S BOR IR Sz B b, R Ah
BHEAF HAFERMRT 20 mm 454, M7 KEERKNE A,

ERH PR E B R AR R JRARR, X EOR 25 A BB TT RO W B, 45 A S (18 SRR 5 K&,
{BYEALEE 20 mm Jh R KL AR, FEZEFAHME. TR KRB A%, N T IREEERN S
FEBE, R NFES T ARIGIT[17]. Mehmet Ali Karagdz %5 A R 773 B AS [ K /NG A7 78 5.9k fURL
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ARJGH) SFR AN, 70514 84.1% (<20 mm)F1 58.33% (>20 mm) [18], MXFFEF FR4A, HHafh L%
SEATER G IFIUR[19]. AT RR, BESA MR, BIRFARR SFR R, AIRERRZES
WIZIRFAR17] [19]. FE, BEARMIREREIRTSRAE T EER S, (H2ZHTEA8E. FARIHK.
N 2R R, EIRITERRE AN, FERATAEFITA S A . 5B RE OB — IS A JUeR A
SRR, AR TS PR KA GEN k. EEZ RS TR

WSS ) MIMICS #fF e — B @ BB 5 Hw B s V) 3D BEMRA JoFn g 4B AL BB A, AT RSN
CT. MRI &2 5504E, @57 3D 218, AT 2 MEdE b B . Wang, J.55 N B0 FLIESE MIMICS &
TR AREA RN, XT 2 R4 A e DERIE S AR, RSt S A, Mathga
KARRIR G5 i fer SRR, THR S R LA AR A GRS G181 [9], 456 TFAREIENK, "TLLA
THETE A SRR L2 AL R 28

HEABEMN BRI R, SAERSIEAREERARIE T, KR r=0.897 (P<0.05), #i
NG SIE AR AR, BRGNS AR & T AR BN S, ATRER T AR e A SR
FEERX S, 118 T RATEARCR, BAGEAMEANEA RS AR P ALE S 5N 8.35(4.09, 16.71)
mm?/min 5 13.85 (8.53, 23.00) mm*/min, 254G ANEL &GP < 0.05), R rEL T,
ZNEEAMY T RN S AR EWAESR, HEGEI/MERE A, 8 T FRBE, dFimiem 7
AR, NS 2SR A MG AREEmNER. RNErhRMNKISGAHESSA
RAEEAI G, 2 A AR SR IR, IX A v] R 45 A B RE e s A AR 1 2 A
4N R E AR APALE AN 5.18 (4.09, 11.96) mm*/min, KT A4 N 2454 1035 A R B AL 12.90
(5.38,21.23) mm*/min, ZFHREMEP <0.05), ATREEFA T RS AMERM, AT €. B
JRE A B FARAEAE E AT K, RS A 20K . SR AT RATL R IR B R & TR a 58 a0
FAEARME, EE T REANBAEEE A TREAMAEIE LR, XA ] 58 ZF R G A R0OR T
JRR .. PERI. FES. BMI S5A°FY CT A S5 BB M 454 7 At Tl A 2805 1 52 o i 3 1k
Z R R4 BRI G0 RBUR ST A R MO R R, M4 A 50R . T RE AU EE .
MRIE AT LR, AT TR 100 BLEF a5 ARIRAMNNBIR 73 A T, Hoh % H a5 A AR 1 a
Je B RE R oA I A R PSO (P25, P7S) il s O <222.60 mm?; 2.65 (1.72, 3.94) mm*/min. @
222.61~331.27 mm?; 4.82 (4.08, 6.71) mm*/min. @ 331.28~671.07 mm?®; 8.48 (7.58, 14.15) mm*/min. @
671.08~1180.43 mm?; 15.99 (12.40, 22.59) mm*/min. & >1180.44 mm?; 23.00 (18.45,30.13) mm*/min, %
AENGIR TAE, Al A LA EEARAE AR BT KRBT B F RIS A3 LA AT RE T &5 1 F AR E], A
iEABR . REHES TR .

GEHTUL R R, FIH MIMICS #E45& CT 4%, Kot ARG AR s, 45&8HRER
B ALE A I P25 P75 WIBRAE, LREFIBE AT, i MESVME R, HFTIRRES
NI RRr 7 N TP I N TR R SIS K i i B N

AFFRARZAL: © BAFORFTE, 28T AKX RNRSRER 2 BFRKTFRIER; @ K
FIRAMN T 45 58 2B RG], BA — € RIE £ @ WML, GIN 1T B0 R 3= A BR .
R — BRI, AT 2 OB E, IORREARR, $H REE LE AR T SRS I T IE A R4 A,
NI R TAESR AL .

IEAER
AR RYIN TN R E RS B ZE 5 2>t fE (1 35 . LL-KY-2023151),
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