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Abstract Objective: To compare the effects between 7. 5Fr disposable flexible ureteroscope ({~-URS) and
9. 2Fr ureteroscope on intrarenal pressure and irrigation. Methods: Two 3D printed silicone kidney models with in-
fundibulopelvic angle (IPA) over and less than 90° were created using CT 3D reconstruction imaging data and were
implanted with 10/12F, 12/14F and 14/16F ureteral access sheathes under 100 cmH, O saline perfusion. The in-
trarenal pressure of upper, middle, lower calyces and renal pelvis in the model were measured respectively by
probe puncture with a biological signal acquisition device, and the minute volume of irrigation was calculated. Re-
sults;: When using 10/12F, 12/14F, and 14/16F ureteral access sheaths, the pressures produced by 7. 5Fr and
9. 2Fr {~URS in renal pelvis were ([9.29+0.02] mmHg vs [25.11+£0. 35] mmHg). ([0.8040.03] mmHg vs
[4.2740.33] mmHg), and ([0.33+0.02] mmHg vs [0.0640.06] mmHg) . respectively. In the lower calyx
of the kidney model with IPA less than or greater than 90° and using a 10/12F ureteral access sheath, the intraren-
al pressure reached 45. 71 mmHg and 23. 99 mmHg, respectively, when using a 9. 2Fr ureteroscope. However,
the use of a 7. 5Fr ureteroscope maintained lower intrarenal pressures of 3. 73 mmHg and 12. 88 mmHg, respec-
tively. The 7. 5Fr ureteroscope significantly increased the irrigation rate compared to the 9. 2Fr ureteroscope, with
rates of (36.0 mL/min vs 7.7 mL/min, P <(0.001), (44.3 mL/min vs 30.7 mL/min, P <C0.001), and
(47.7 mL/min vs 41. 0 mL/min, P=0.013) observed when using 10/12F, 12/14F, and 14/16F ureteral access
sheaths, respectively. Conclusion: This 7. 5Fr disposable {-URS can decrease intrarenal pressure and increase irri-
gation, especially when used with narrower ureteral access sheaths and smaller TPA.

Key words disposable flexible ureteroscope; intrarenal pressure; irrigation flow

w9l KA B Rk RSN Bk RSN B 55 2B B E ORARL610041)
BAEEH . 23 A E-mail : wangkj@scu. edu. cn
SR AR XUMOR  MOR L BRTAF S5 7. 5Fr — UM AR A O st P PO DA e R IR B N R I — AR SR S 36 [T . e
PR R AN BF 4= 75,2023 ,38(6) :410-413. DOI:10. 13201 /j. issn. 1001-1420. 2023. 06. 003.




E

XUBRBE A5, 7. 5Fr — UM PR BB 0 35 B DA T AL kR AR P S ) — 0T (A A S 0 < 411 -

TE 4 RS B R BN RS ARG IF &
B &I . S T YRR LAY AR UL
T H T B O L T S R PR R R R AL
TR K 1E B A A B A R B B N A
<10 emH, O(1 emH,O=0. 098 kPa) , Ifi A B 5% 45
HTE i DR A OB 4 R oL B b B R AT LA Gk
40.8~199. 35 cmH, O, HE N E>40 cmH,O A}
A RE B o WK T BB R G A BN T R B —
RANAR JG IF KA. a0 & G B B R MR
RE L PR A 00 8 P R ST DL R R B e R R
RN R R B N R RN, AR
o — U PR A B P nT AR AR A Y
IR P BE LA KRE S T 2B Y KB A B B 21
AT, Mok 2 3] 5273, Uscope PU3033A — Ik 1
7. 5Fr fii IR 8 BT & B AT B 4l Y — WO OB L A
U H B R IE A% 7. 5Fr — UM o FR A5 40048 M 4
TS 9. 2Fr FOBE A AR B 9 e DL R ok 35 ' 9
TR T A T E A A O HL b A A R TR R ST i
PRAE S DL OB 75 1 B T A S5 A i e
1 #AREHR%E
1.1 IR

AR AN 28 R T 7. 5Fr Uscope PU3033A
9. 2Fr Uscope PU3022A — ¥ 1M % JR 48 3K 55,
i B R S 43 51 & 10/12F . 12/14F #1 14/16F f9 3
Ty bR & 5 (Flexor® COOK® Medical, USA) # 17
Do, AR TR e R B UE CT = 4k 5 2 5098 i 1
T 2 03D AT R R B AR AR A S
£ Cinfundibulopelvic angle, IPA) > 90°, # &l B
IPA <<90° |, i BRI 5 2 4 2L e TN 38 ' o ' =%
Sl HE) RN 355 B B A0S L AT A B RE 67 K 4 s 4 DR
EET AL E . CRHAEDE S RE RS LE
TECHMAN) FI| F 1% J& 25 £ 51 28 ) 43 1) & T A 78
R . FEAEHAANSRMARETNERS
(K 1,
1.2 ik

PRFFE IR 22~26°C , 0 B 455 A & F 52 1 2B B
I 43 BN 3 Fh A5 1 i DR A L T R A
BARIRE BB SN 1 LA B R kAR
T RS ST R B HE S 100 om &b, i B LR K
ST K HE A B DR AR AL P A5 R R T AL R
TREF 0 B TR AR b p R 3R B A A
WG S RERG I ME; FF R A KT 5. i
1 min, W88 HE S A0 A2 30 3R K L 315820 B ol O
HR AR A5 45 2R 5 R G AR A5 10 B0 E 22 il & 7 i 26, 911
BRI E 20 s ISR S RobrifE 2% .
1.3 St hik

ffi | GraphPad prism 8.0 (GraphPad Soft-
ware Inc. , San Diego, CA, USA) #1741 #7.

THEBERL X £S5 RoR R HEHERCA ¢ #5600k LA

PP 2 R BN, UL P<<0.05 N ERA

gt X

RS A KD HEARS R B B IPA, R 7 4% I R 5T 27 )
HEAREIL W (4 4 A 5B AL o
B 1 3DTENERESE R ENZFRNE

2 #HR

7.5Fr — UM R A OB B RN 4 A g
FEBAL = A 0 B N RN T 9. 2Fr BT, IF B 78
FHE KR SE B 6 R A WL 7. 5Fr & 9. 2Fr $ iy
TN N, TEENERR A R (R DLl
10/12F Wi pREEWE I 9. 2Fr 8BS TE 'S F 8774 T %
ER N, Sl (26,5540, 52) mmHg(1 mmHg=
0.133 kPa), M{fi Ji] 14/16F % )R 45 #y 0}, 2 Fh 4%
Berc R W N R LR Rk L e A,
7.5Fr BB R A N R B KT 9. 2Fr BB, 7E
i 10/12F . 12/14F #1 14/16F % bR 55 4 85 1) 2
R AL 0 B R 43 ) R (9. 29 £0. 02) mmHg
vs (25.11£0.35) mmHg],[(0.80£0.03) mmHg
vs (4.2740.33) mmHg ] FI[(0.3340.02) mmHg
vs (0.06+0.06) mmHg], 7E9 AR B i (£
2) .2 FhARBE P AR BB O R O T AR AL
JEHAEME I 10/12F %y R #E I, 9. 2Fr G AEE T
SR T R S N, A (45, 7140. 70) mmHg,

i 7.5Fr EBEM P EREY B E ST
9. 2Fr HBE (BRAME FH 14/16F Haiy IR A 4 1Y B 0 A
B i FHE/NR T RS W 2 R (R 3) .
A BhRE IS 47, 7 mL/min, H 7. 5Fr B
Be 14/16F % JRASH THMERA A =4, &K
B A B HE VR A3k 4. 7 mL/min, A 9. 2Fr BB T
10/12F $ JRAE#S T H AR B =2,
3 it

TEAARSN S8 L 7. 5Fr — U i PR 45 s
= WA = 7 S E X
JINIRUSE B i R A A R Ak TR R 2 A B A &5 A
IR AP



. 412 - I R W PR Aok 23 ks

% 38 %

x1 BEMAPEATFENBRERE 4 BN

K3 2HERBMERATRARERNNS M ER

fIFEFENERNIE mmHg, X £S5
I A LELEE
7.5Fr 9.2Fr
L%
10/12F 10.3240.03 26.55+0.52
12/14F 3.0540.17 10.5740. 03
14/16F 2.04=0.05 4,074+0.06
g
10/12F 5.9540. 04 20,1140, 24
12/14F 2.6140.02 6.5840. 10
14/16F 0.01%0.01 0.17+0.03
T
10/12F 12.88=+0. 07 23.994+0. 50
12/14F 2.4440.02 7.1040.03
14/16F 1.2640.02 1.6540. 10
&
10/12F 9.29+0.02 25.11+0. 35
12/14F 0.80+0.03 4.27+0.33
14/16F 0.33%£0.02 —0.06£0.06

=g mL/min,X +S
- 3 0 O P
7.5Fr 9.2Fr
IR A
10/12F 36.00+2.65 7.70+£1.53 <<0.001
12/14F 44,304+0.58 30.70+£1.53 <<0.001
14/16F 47.7040.58 41.00+£2.65 0.013
HHiA B
10/12F 33.30+1.53 4.7040.58 <C0.001
12/14F 46,00+1.00 34.3040.58 <C0.001
14/16F 43.70£1.53 40.30£1.53 0. 056

7. 5Fr e AR N E B EMT 9. 2Fr 4k BE. H
58 R 200 ) i DR 25 R R

®2 BEEBPERATEMNMRERE 4 1@

MEENEBRNE mmHg,X +S
fie 1) AR 5L L
7.5Fr 9.2Fr
i
10/12F 13.6340. 37 43.28+0.04
12/14F 0.9840.08 10.2840. 32
14/16F 0.0040.08 —0.29+0.03
rhag
10/12F 13.6740. 33 36.0140.04
12/14F 1.07+£0.02 11.3840.92
14/16F —0.0940.05 0.1340.02
T %
10/12F 3.7340.03 45.71£0.70
12/14F 1.2140.05 3.29%+1.01
14/16F 0.1040.02 0.28+0.03
B
10/12F 14.0941.76 38.6140.05
12/14F 3.327+0.15 10.7741. 94
14/16F 0.0840.06 —0.1340.03

PRI B A 7.5Fr BB AR N R REER T
9. 2Fr BBE, T 246 14/16F i bR A8 S5 IS JL-P A0 A 3]

PR RS R T AR E R T, R0 TR L7
DR oA 5 SR T 35 e () A v A R K 7 L EL B
22 R B v B T BE S BOR S5 I e , R g
ASEIEEAE ™ . WFIE R FEREA T T AR B AR
IR N R A F 40. 80~199. 35 emH, O, 1M 4
BT 40 e H, O B AT B8 3 B0 EF 3 i bk S
Wi T ECRE A MG R G i KU BT AR
PN B 5 ) FF R T R T 5, HL o N A e R A
T IR 0 i Bk A g 1) o8 BN Sk k2 B 9 R A
X, MacCraith %9 38 T 7244 B h ] 12/14F
E PR SR T 11/13F MRS 8 B R T BN
JE(16.45 emH, O vs 32. 73 emH,0), Fang %1%
i R EL O 5 P R R EE G EE B, M B
<20. 75 B AT DA 25 BEAR S N R . T RO Y
i DR A R S e DR A R A (R AR A L L
LEHH K,

— R i PR AE OB B AT TR B AR R T CME R L B
A A % BB 7 B 2 1 BB T 38 9 B O LA T 2
J A2 7 R S B A A48 MOk iz B O DY
AWFFEAH T PU3033A 7. 5Fr M40 — Uk P IR 45
BOEE L FLAOLET B M A S SR MR RE O AR B
WF5E H PRl ) AR YR AR AR S FRATT HE — 25 PR A
T AR R AR N RN B3 B R O TE R ).
AHFE R 7. 5Fr B 7E BRI B N R 2038 B N
TR AL T P A A 8 A /N RUSH 1 B R 7 R e
S B, B R T 10/12F 4 % R 45 B 1), 7. 5Fr
BB A W RS T 4 R E 15 mmHg LT,
T A 4 R RO ) i DR 5 W I 2 2 B i) g 22
SN, A RESEAE L TE S DR A B LT
i 7. 5Fr % JR A BT 0T DUAE AR IE 36 97 ROR /9 [R)
2 5 T AR RN AR S A 22 4 1 L v B DR A A2 it
A DRSS 30 5 Bk TG4 i " B AR

THEE A RN R B T T R ) DL R
KGE T A R /I B R A AT LA SE B R K
T T /N A BN K DT 3G I . Sl R AR TR
144 PR A R K T 7 N A B AR A0 B )



E

XUBRBE A5, 7. 5Fr — UM PR BB 0 35 B DA T AL kR AR P S ) — 0T (A A S 0

¢ 413 -

o FEV B 10 A 1 BIF 52 2 WD 2k o i R A R

B AR I R AL i DR AR A RO g R

BT G ET A A BN PR A Y

RT XS HE T AR BA B E R, ARSI R

100 emH, O 8 Az BEER K HE 13 FE I 5 19 R /N B

K PR AW 00 ST 8 DT 496 0 4 i R A A L [ I el

FI 7. 5Fr BB HETE B35 KT 9. 2Fr (0BG
IPA 2B d e T ks <k i e s RR T H T

e 52 2% A4 fife v 285 1 O ELCIN Sy 0 52 0 45 A BB

FARWE AR AR, Troxel 50 1Y B 5T

6 0 GE R B B S AT N BRI E S R E T A

B WIE ). ZEARDFSE R TPA<TO0"HY B A A B /Y

BN E — e T IPA90° (i R &Y A, 76 ]

9. 2Fr FEHEIC 10/12F iy PR A B 5 o R 52 258

#7 45.71 mmHg. i H i 7. 5Fr HGR, IPA

Xf 1 PN 52 0 O A 3
ARHFFRAWAFTE —E W R FRPE . 5 X — I

RAMITTE AN REAC R FL S AR B . 5 = R4

3D T B A ik Jie B U ASE A8 N T 4 4 R SR ARy L B

ARG A AU N 2 B 2H 2 0% 5L R R R e

TR AT MR PR E T . 5 = AR AP 52

I AR LT 100 emH, O A9 fH K 38 v, 1T fig

TEEACR TR I R S8
TR N N R 7 g 1 R 5T

7. 5Fr — UMk PR OB AR T 9. 2Fr BB TE 'R

P FNE A E U 7 TR E R B s, WF S R

7. 5Fr — W PR BROBE AT LR AR B P TR R

B N L O ELTE A BN RS 0 o PR A A B

BEAE T PF T A A 790 45 vy I A AR

FlgEM IR A 1R B WA AE L] 15 o 58

5238

(1] A9, B L . MR E BRSO ARG EE 0
XV RIE 451 03 # AF 5 R R (], BLAX I R AP B 2% A
2022,27(7) :614-618.

[2] Doizi S. Intrarenal Pressure; What Is Acceptable for
Flexible Ureteroscopy and Percutaneous Nephrolitho-
tomy? [J]. Eur Urol Focus,2021,7(1):31-33.

[3] Kottooran C, Twum-Ampofo J,Lee J.et al. Evaluation of
fluid absorption during flexible ureteroscopy in an in vivo
porcine model[ J]. BJU Int,2023,131(2):213-218.

[4] Tokas T,Tzanaki E,Nagele U,et al. Role of Intraren-
al Pressure in Modern Day Endourology (Mini-PCNL
and Flexible URS) :a Systematic Review of Literature
[J]. Curr Urol Rep.2021,22(10):52.

[5] Farag M, Timm B,Davis N,et al. Pressurized-Bag Ir-
rigation Versus Hand-Operated Irrigation Pumps
During Ureteroscopic Laser Lithotripsy: Comparison
of Infectious Complications[J]. ] Endourol, 2020, 34
(9):914-918.

[6] BT RV, Bl R 2% . 45, i PR AS KB 0 A0 AR ot i)
B R A e R LT o B 2 R, 20166 (9)
191-193.

[7] R AGILAL &R % MIRE RGO RPHE L
PR 3 AT g i R 8 ) 5 W€ LT . e DR b SR Ab B
#,2021,36(7):573-576.

[8] Tokas T, Skolarikos A, Herrmann TRW, et al. Pres-
sure matters 2:intrarenal pressure ranges during up-
per-tract endourological procedures[J]. World J Urol,
2019,37(1):133-142.

[9] MacCraith E, Yap LC, Elamin M, et al. Evaluation of
the Impact of Ureteroscope, Access Sheath, and Irri-
gation System Selection on Intrarenal Pressures in a
Porcine Kidney Model[ J]. ] Endourol, 2021,35(4):
512-517.

[10] Fang L,Xie G,Zheng Z, et al. The Effect of Ratio of
Endoscope-Sheath Diameter on Intrapelvic Pressure
During Flexible Ureteroscopic Lasertripsy[J]. ] En-
dourol,2019,33(2) :132-139.

[11] Dragos LB,Somani BK, Keller EX, et al. Characteris-
tics of current digital single-use flexible ureteroscopes
versus their reusable counterparts:an in-vitro compar-
ative analysis[J]. Transl Androl Urol, 2019, 8 (Suppl
4) :S359-S370.

[12] Agrawal S,Patil A,Sabnis RB,et al. Initial experience
with slimmest single-use flexible ureteroscope Uscope
PU3033A(PUSEN™)in retrograde intrarenal surgery
and its comparison with Uscope PU3022a: a single-
center prospective study[ J]. World J Uroly, 2021, 39
(10):3957-3962.

[13] Geavlete B, Cozma C, Geavlete P. The “no-touch”
technique in the flexible ureteroscopic approach of re-
nal stones[J].] Med Life,2021,14(4) :481-486.

[14] De Coninck V., Keller EX, Rodriguez-Monsalve M, et
al. Systematic review of ureteral access sheaths: facts
and myths[J]. BJU Int,2018,122(6) :959-969.

[15] Sener TE, Cloutier J, Villa L, et al. Can We Provide
Low Intrarenal Pressures with Good Irrigation Flow
by Decreasing the Size of Ureteral Access Sheaths?
[J1.7 Endourol,2016,30(1) : 49-55.

[16] Wright A, Williams K. Somani B, et al. Intrarenal
pressure and irrigation flow with commonly used ure-
teric access sheaths and instruments[ J]. Cent Eur ]
Urol.2015,68(4) :434-438.

[17] Ng YH, Somani BK, Dennison A, et al. Irrigant flow
and intrarenal pressure during flexible ureteroscopy:
the effect of different access sheaths, working channel
instruments.and hydrostatic pressure[J]. ] Endourol,
2010,24(12):1915-1920.

[18] Ghoneim IA,Ziada AM, Elkatib SE. Predictive factors
of lower calyceal stone clearance after Extracorporeal
Shockwave Lithotripsy CESWL) : a focus on the in-
fundibulopelvic anatomy[ J ]. Eur Urol, 2005,48(2):
296-302; discussion 302.

[19] Troxel SA, Low RK. Renal intrapelvic pressure dur-
ing percutaneous nephrolithotomy and its correlation
with the development of postoperative fever[J]. ]
Urol,2002,168(4 Pt 1):1348-1351.

(A3 B H1:2023-04-07)



