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Abstract: Objective To predict the influencing factors of the operation time of flexible ureteroscopy (FURS) operation time.
Methods The clinical data of 202 patients with ureteroscopy lithotripsy (FURS) from the First Affiliated Hospital of Hebei North
University from December 2013 to December 2018 were collected. All patients were treated with laser lithotripsy.The CT was re-
viewed 3 months after operation, and 151 patients had no residual stones.According to the postoperative results, 202 patients were
divided into three groups, no residual stone group , residual stone <4 mm group and residual stone >4 mm group. Comparing the
general data and the perioperation conditions of the three groups,there were 11 factors may affect the operation time.The correla-
tion between operative time and possible influencing factors was analyzed using the spearman correlation coefficient and the multi-
ple linear regression model.Results In the non-residual stone group,the number of stones (2.1+1.7) ,stone volume (648.6+692.5)
mm’, 102 cases of inferior pole stones, maximum CT value (1 051.4+4 103.0) HU, average CT value (926.4+343.3) HU, operation
time (79.3+32.5) min, all these index were significantly higher than the residual stone <4 mm group (2.8+1.9), (1 198.8+
1 102.0) mm’, 18 cases, (1 248.4+340.0) HU, (1 087.3+351.9) HU, (106.2+32.4) min; and also significantly higher than the re-
sidual stone >4 mm group (3.4+2.0), (3 625.9+4 154.5) mm?®, 10 cases, (1 358.6+303.9) HU, (1 109.5+314.5) HU, (112.5+
24.2) min.Stone volume (1 198.8+1 102.0) mm® in group was significantly higher than the group (3625.9+4154.5) mm®.The spear-
man correlation coefficient showed a significant positive correlation between operation time and stone volume (r=0.405, P <

0.001) ,and a positive correlation between operative time and CT value (r=0.321, P <0.001).Multivariate linear regression model
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analysis used forced entry and stepwise selection methods to derive six factors predicting FURS operation time : preoperative D-J

tube, stone volume, CT value, surgeon experience, gender and soft sheath diameter.The coefficient of determination (R?) in the mod-

el was 0.318, and the average R’ value of the prediction model is 0.318+0.049, and the formula for predicting the operation time

model is obtained.Conclusion The FURS operation time model was developed based on patient characteristics and surgeons’ ex-

perience.which can reliably predict the operation time before surgery, whether the FURS is planned or not, and surgical complica-

tions can be avoided.

Key words: Kidney stones/surgery;  Ureteroscopy;

bl 2 IAC RO AR AT 2, i PR A 388 B Bk
WOLHEA TR (FURS) WAEAWT B 25 FIFR R, 58
T KRR R YT BT LA 1k B 5 0 A i R
H LS RURS: o H FURS B A RCR AN 7, F- AR ]
AEXTAEA Y T TP A ) b A A fam A XU
T ik I A AN R M AR B A R PR AR
5, HAE TR F 38 5% ~ 9% . NI, R Hi vF 4k
FURS FARMEJE M B Tro %71l FURS FA
B[] 5 25 A AR, MRS AR I 2255, CT (I SR &
A D-J BRI HIF T EAR T ARB A HiiE . AHF
% B AEFF & FURS A [a] () i U A58, i) o i IR
NEV I
1 #&Rl5AHE
1.1 —fEB B AR A T B E 5
—PBEBE 2013 4F 12 H % 2018 4F 12 A 17 FURS 5 A
202 151, "B 25 A1 9 N AR - DAF Y5 Bl 18 ~ 60
% QCT KR 4541 HAR <2 em; QBRI LS A4 F
AR RS b A AR (ESWL) BRI . HEBRARUE :
OF#E <18 & 5k > 60 % ; QI F 454 ; /NG
i BRI S TS A OB S A5 EY)
REARa# . YIRHFURS, RG34 HE A4 CT
151 Bl N TCERAT o VAR BRI IR SEGY AR
] i AT B, HEBR A S 5% A9 11 5161, IR AR S 5%
A1 232 FURS SRS 19 285 4 1R .
1.2 FARAE ARAT—MIBCE D-T4 2 iR IR E
HATRE S 5K, 5K IS AT AR HE S PR A A5 1 R
BTN (10/12,12/14 3% 14/16 Fr, Cook Medical )
DI/ B N s 1 IR AR s U 25 4 o R B FIL A PR
BB, TR — B AL 120 min, FHE
A MR R A TE B, B B BRSNS
B ARFTFAR G PEAS 73 s A — eI L N2
AR B AE S A AR (mm?®) (R R AR CT (R
FUCE D-J A7 I E) A8 B AT R I A4 Tto
GUHRGE T s CT - M # B AR A 45 A R
R BRSO, CTE S W2 A g RERES . AHFSE 1k
BT 4 20 RAMEHEE A B AR BT LA HRFR, 468
M7 58 55 FURS,, Hod 2 2 B A F AR BN T 50

Linear models;

Operation time

B, 73402 24 BT 50 4l

1.3 FURS FAB EFMERBESL 2L EIH
AT LS BN BB AN DL B AR, ELR AR R
H A8 7 Z A& 2t O &, WIFR S 22 o0 2 1 01 U5 o3
B ARBFSE 2 02k M A 2 B rh g A 11 A
IRIZ (MR 1), Tto 55 B AR FTE A D-J 45, 45
RFL, CTEASMEL B AR 1 2250 5 F- AR B[] 2 15 AH
K, WBOHS e 4 A4 DR 2R R R s il A A [ D A 5 HLA 7
MGIRFEZE, P <0.1 T AR, IF2R A5 D%
BT R BRI AR R, o FR DGAS S T TR R B
(SR A g AL (R,

1 ATRIRAE B AR (FURS) i A 202 £
— TR AL

451 T?IJ eI < [ E VA I AV N e %5 0
B (F.xxs) M A (kgm’,xxs)
Jesk 151 56.2+14.2  81/70 73/78 23.1+3.2
A <4mm 4 32 572141  17/15 19/13 23.6+3.5
A >4mm H 19 56.9+13.9  12/7 10/9 234433
X (P)E (0.827)  0.642 8.782 (0.424)
P (0.397)  0.721 0.036 0.171

14 GitZEAE R SPSS 19.0 G228 5
PEIEAT AT FRIAL B, B A T R DL & + s o,
T TR LR ¢ K56, — 2l A AR
FHER R R 2200 ik, =412 [ e AR H
SNK-q 6 56 19 75 2%, tHBCF BRI x> K, R
Spearman H G 5 BRI 22 TCPE L Mk [BIE AL 73 7 45
AP ZEFIF A A A S
2 #ER

TE FURS TR 119 202 %95 A, 151 44 (71.2% )
RIGEATHRA . 1 lin T HARFFRL R
s NRNZE AR IR 0 LA . RS A 8% A 1 A 841
UL 58 A<4 mm AR AT >4 mm2H . 5O
202 Bl N3k =41, TesR A A, 5 A <4 mm ZH FBk
A >4mml, ToHRAHEHRA<4 mm AL, 55
IRFRLE TR A IR, B KRR CT{E TR ]
ERAGEE X (P<0.05); Tk A4 5584 >4 mm
ZH L8, A B, MR R 22 A geit i X



2 # & %5 Anhui Medical and Pharmaceutical Journal 2020 Jul,24(7) - 1319 -
K2 TR R A (FURS ) A 202 461 [ T A R 00 b
T i Bk, FUSHH/f1] /Iiﬁ‘ﬁﬁ/\ AREHUB RIgR#  RIgHReE  RIGHBEEE/
1] 10Fr  12Fr  14Fc  D-JE/H) <50 >50 il B 1 (d,x+s)
ToFRATAL 151 75 19 92 40 112 110 41 10 2 3.6+2.1
A <4mm 4 32 17 4 12 16 20 21 11 3 0 3.9+3.1
BA>4mm 4 19 10 2 5 12 11 13 6 5 1 43222
X (P)E 0.165 15.560 3.425 0.750 8.082 2.364 (3.213)
P1H 0.788 0.014 0.183 0.377 0.016 0.285 0.031
R3  ITHIRAE BT AR (FURS ) A 202 491 FE T AR P 0% b4

p . EAvap el SEARRY B A CTfE/(Hu, % + 5) FARE]/
20 51 %L - y o

(5 xs) (mm®,x +5) 1) R SE4 (min,% +s)
TeskAH 151 2.1x1.7 648.6+692.5 102 1051.4+4 103.0 926.4+343.3 79.3+32.5
540 <4 mm 24 32 2.8+1.9° 1198.8+1 102.0° 18 1 248.4+340.0" 1087.3+351.9* 106.2+32.4*
FRA7 >4 mm 4] 19 3.442.0" 3 625.9+4 154.5™ 10" 1358.6+303.9" 1109.5+314.5" 112.5+24.2"
FO)OiE 0.121 0.395 (0.720) 0.004 0.088 0.347
PE 0.890 0.704 0.556 0.996 0.918 0.732

5T A RS, "P < 0.05,"P < 0.05; 558 41<4 mm 4 L4, P < 0.05

(P<0.05), JoFeAT4H 10 6 N & A mbe , RHAE
AR BRI A DR B AE 2 401, KA 9K IS PR A
spearman 7]‘53%/% éﬁﬁﬂ?zﬁk Hﬂ‘ l‘lﬂ '—ﬁ%EMﬁE (p =
0.405, P <0.001) fl CT{H (p =0.321,P < 0.001) £ IF
(R 4 R ) o AR B3R, al 45 0 T
I FURS F AR B [ 457 (2 5) o BEAY 1 P E Z 4K
(R?) 4 0.318, I #5115 T 10l FURS T A B[] (1 24
3 FURS F AR A] = 42.9+25 1A F (mm?) x0.02+15
K CTAEx0.02+16.51 (FARAFIEL < 50 4] ) +10.40 (55
PE)—4.66 ORFTCE L4848 ) -FUS 8 142 (Fr) x3.55
(R 1% N R eI 2R P 34 2 0 2200 0.318+0.049
(0.160-0.503) , R R i A 3 FE LG o
KA EIREHEIEA AR (FURS) FA I ] FnZh 4 (4R
K CTE 25 B Z 8 ) o b

SR Spearmantf 5 R (r) PlE
AR 0.405 0.000
(PR e 0.107 0.053
fRRCT(E 0.321 0.000

x5 PG PRAE P TEA AR (FURS) TR ] Y

ek BT 3 b

28 B  SEfi B P 95%ClI
Lzt 429  21.65
R D-J%E 466 320 007 0156 -1.80~11.15
SR 002 000 040 0.000 0.02~0.03
R CT {4 002 000 022 0000 0.01~0.03
FARGR 16,51 346 023  0.000 9.75~23.37
5 1040  3.41 0.15 0002 3.73~17.14
FUS #§E1% -355 153 -0.13 0200 -6.59~0.53
R 0.318

3 itig

Wi 25 i PR A BB O RE A, H AT = g P AR R e
80% LA I ¥ O e PRAS AR AE Il R b A 5
H{E 0o 02 FURS 881 ) 4540 S S5 B 2 T
88 29 AR, JE LT A 1) K 24 90 min 330
NG B B IR YA R R AR B TE
T 5 T A B (R A AR 308 3k A iy Wb adh A 7 Ay
AR PR, R TE R 2 A S5 A BT,
i VA 0 e 000 T A Hsf (6] e BEORS 5 22 HETF AR )
DA FRATT AT LATE A #1A TF-ARIF [i) 9 3k B R S5 o5k
Ao FEARBRGE R, TATHRIE AR BTG R H ZHIE T F
A i) ) AR 7R . 2R F S R R 2 2
SEORF K CTE FRAEH 256 MR R F 4
B HAE

SEORBUE R F AN ) R EESHZ —,
MR ERBESE , 45 A RBUBA , A XF FAR B 5K
DRI, CT S BEVERA 03 T2 A AR, T A 2
3, VLI FURS MFAREF R, JUHEE A AR BEK BB 7S
IR TFARIER I, B S AN DB XS KA

135 R B B T ARG R B = SOR$AE B0
NARHTH WA B D-J 8, (A, 7R 5Lhs TAEh &%
SRR LB O A I B BRI N W AR
PR B B RAS TR /N S0 4 i DR A R B AT
Ke—E M RME . ARFTHUE B D-J & BT LA
XA AE B PRAS A TR s ok, R LI B
T M SR80 1R, B2 R R A O, 3 T DO R A A T
ARk, RIS RE AR 30 5 | R s il PR e Sk e |
WO D R K B BLIAE T . FESS AR
(18 ) A R A% 12 10 405 40 Vi IR o AR o T, b



= 1320 -

2 #% & %5 Anhui Medical and Pharmaceutical Journal 2020 Jul,24(7)

AR ARJGEGs . AT BREBUEE E D-JEN
T, P14 B S B IR R, SARETAS
D-IEAH L BA W R L, 28 bk, KT
P D-J A, BB R b A PR A B T A
Gy DR PRAE 7, 46 50 TR B) 2 = 25 T R
FRlsel

ELAT AR 9 7R CT A 2 1T LUK &85 4 i oA 1
S3ATHTIS IEX AR S e B A A T AR, R PR
IR T R B AR S E L AR CT{E/E
R IR R G B NS F8hR, 45 A P CTH S5 H
i 2 ARG 8 1 1 PR A DG, I T e )
JESEATIM BT o IR 2800 IR RE5 4 iIRA
PG A I B AR ZE AR AR CT R 545 A Rl g
S5 CT R A I WA IR R 25 A3 CT(E™, 7]
Rl PRUA PR 22 45 & A L BRI A IR T S #fal
PRI Tk S %

AF 5% 2% BH AR 35 (1) 5 R B %o T AR )[R IR A 5
M, SEENEARE A, o TR/ N T 50618
RINGE , FAR KT 50 ] R AR FARERAE N 5L .
MAF5E 2], TR F By AR B 5 T AR a) 2 1E A1
Ko HIE, FRAPEFAE 1AL B 5 AT AR E]
e

TERFSE R 5% FURS T A B[] 75 5200
WA R Lot TR R B B 4a k. JE R AT B2
BRI, otk R, IR b S5 G R
T AN 1 2 R R A RATT TR R A
H, FURS 85 & M 2% 1 35 em, 1M 55 7 2% 1] 45 em,
PRI, X6 T T 75, T AR A A sk ) DL 3 4 7,
HAERCa R, TR 2 ik R

TN ASE AR Bl SR = A RS i b AR ] T
Ao S F AR B )8 5 120 min, #2530
FURS 8¢ PCNL, T/ B[] 52 R 15 AR RURs
JEFCHH BB AR v, T R S S A

AW —E SR B, B 58, %5 s el mi
AIAIT 95 B SR R B — v B G 99 9 5 R X
D B AOHE— I ST . B T AR TSR
T HERAR ), BIRE ZIF RS RAGE T F AR
i3 151, XE LUK 60 B FURS I697 J5 43 5% A1 9%
No A BIER R BFFE T, FURS TR B[] A Foi3)
SHRA B AN 58 5 48 S I R TAE

S5 3k
(1] R BRRA T ok AR 22 M W BRI B i PRAS B B RO L e R

IT B AN B A5 I KT R 0] 22 BB 25, 2016, 20
(2):341-343.

(2] EIRAS, VB4 PR BT RAE BB iR [ BRor 5T,
2016,37(16):19-21.

(3] ATWEE:, BN W DR RS A AR TR 5 DR ISR e 57 1 % A=
BRI IR R B A [ ] AR B A PR AR 5 (HL 1), 2018, 12
(5):356-358.D01: 10.3877/cma.j.issn.1674-3253.2018.05.016.

(4] 20, F S0, AR, 45 5 R BB RO LA I AR
T > 2 em FIREEES A IR RS T RO 2L () ]I IRSMRH R S
2020,28(2):116-119.

(5] 55 ARDUAS, BRI, 45 i PRAS FOBE RO LR AR T B iR
FE O R A B R R 2 (0] ST R PR 25 20 3
2018,22(24):100-101.

(6] LM, X%, Wit Ji IR A BRI ERE AT AR h el I SR AR T
B AR [ 1IN PT PR 257535, 2019, 48(8) :919-921.

[7] ITO H, KURODA S, KAWAHARA T, et al.Clinical factors pro-
longing the operative time of flexible ureteroscopy for renal stones :
a single-center analysis [J1].Urolithiasis,2015,43(5) :467-475.

[8] &L, HEoItE, BRI, 45.2 ~ 3em P25 A A CTIED i R A s
ARG AL ] AR EER IR ANRL R (BT hRD , 2019,
13(2):95-98.D0I:10.3877/cma.j.issn.1674-3253.2019.02.006.

[9] EIJKEMANS MJ, VAN HOUDENHOVEN M, NGUYEN T, et al.
Predicting the unpredictable: a new prediction model for operat-
ing room times using individual characteristics and the surgeon’s
estimate[ J ]. Anesthesiology , 2010, 112(1) : 41-49.

[10] [EHHR , S22, o e i PR AR BT B 2k B R B S5 41167
MR R () ] 228524 ,2017,21(10) : 1768-1771.

(1] KT, SR, B T b JRAE FBES AR 3016 61173 B B
AZELT ] EBCEE 257475, 2018, 20(11) : 58-60.

[12] SUGIHARA T, YASUNAGA H, HORIGUCHI H, et al.a nomo-
gram predicting severe adverse events after ureteroscopic lithotrip-
sy: 12372 patients in a Japanese national series|J |.BJU Int.2013,
111(1):459-466.

(13] TR, Ji e, 2 (i, 45 A R AS HRBE A0 ARG AL R PRI
PEIREEAE B2 R 3R 0 A ()] AR BE e i e 2k ks, 2019, 29
(14):2134-2137,2142.

[14] X0, ooy, WA, S8 SR BB 5 1% JT NI G 7 i
RAEBRAZ T RAR [T ] BB T 4441, 2019, 32(3) :273-277.

[15] XBE & AAKAE , FEFIA, B AR E D-)E 4 R R
AN ] FPREE 2, 2015,44(32) : 4502-4503.

[16] Z=F18 IFIUE, Bk B A PR BT AT AT TS S PR A S
HYMIBEITTE L) ] H TR PRI, 2018,20(6) : 1030-1031.

(17] JER&ES CTRATEMIR RS 0 o FE i E L) ] P
I7 A R, 2019,25(3) : 59-60.

(18] FBse, A5t , MO, %8 AR S5 11 CTE B &5 40 A 1 PR A 4K
B A ARBTR LR ) ] R PR 2R, 2019, 21(5) : 449-
451.

[19] 4R, S BUE. CT{E X i IR S5 O FRIRY Y T IR R S T X
[J]. 92 PREE 2%, 2018, 19(3) : 40-41.

(g F 491:2019-03-17, f& [l F 1:2020-03-22)



