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Abstract; Flexible ureteroscopic lithotripsy is the main minimally invasive surgery in the treatment of ureteral calculi, with many

advantages such as little trauma, short hospitalization time and low surgical risk. However, a large amount of perfusion fluid is required

for irrigation during the surgery. The control of perfusion fluid was of great significance to ensure the clarity of the operative field, prevent

surrounding urothelium and kidney tissue injury and postoperative infection. Therefore, this study has analyzed and summarized the

problems related to perfusion fluid control, perfusion methods, and nursing progress in recent years.

Keywords: Ureteral calculi; Ureteroscopy; Lithotripsy and stone removal surgery; Di laser lithotripsyl; Perfusion fluid; Nursing progress

PR A AT B IR R GER R UL , 2ol IR AV B A
A PR A T EDRAE $ 30 Rk A i RS 3 i i DR B
SEATREAT IO AR HRTIR YT R R A 450 1) EE AR 2
— TEIBIRAMEHIG R o CA 4 5 2850, BA U H /b 30
B R DR o ARAE TR s R o A O T Y
A7 gt , ADRAIE AR F) 355 b A0 i 2 295 7 148 TS, DRT 88 3 9k 47
XMHRIETARBOR BA HE S BTSSR A 45 0 e
WA i B JRUFE RS AR | P D REH T IBIR R 5L
IR , ST RNE 5 AR SR B 9 R A
AR PR A FBE 45 A T A TR A v 9 2 A 5 ) B O 25
i I ELIE R I i R I AR BT 2

1 EFRREMENIES

TEAR PR A0 B K TR 7, B 136 37 WA 1) LT LA B A
FETEV A ) G 2, B Ah, AR v i 2 D) M 4 A6 3 1 I
W AEFR LA Rz P B0, DAGRE B bk il 22 LA B g IR vk . R

DOI: 10. 13429/j. enki. cjer. 2024. 06. 031
BEMEE: X, E-mail; liuling602008@ 163.com
HAREH: 2024-05-20

ST TR T R T A T, A BT PR A B K I
S o BeAh , Y PR R R K A 8 A 6 2 5 3
R TR W 7 L T B A L R R A A L T R 5 K
T S ) DT A S AR BT B ) o T S B R
BTG o N T 2 D e, T SR A K LA
RN FREE A, PR KRR R . YRR WA
7500 5 A L TR Y T VR e S IR - (1) iz
BRI R A4 AT, L R A TR WA I A, LA 145
I B I, SO AT R (2) R A R 45 0 L B A I e
I, R R FE KT, LA

P A P B 7 B Py — o S 7 ok, B B g
WEVEWORHE 1 om DR R RS MR T R (T
Py AV S I R B e, LT S I S A A L R
JOE AR /D o W TR, 07 A8 0 e A S o I s L
Jrik N, HBEE WA R R, FCR e — B R

T SR SO T T SR A () 5 2 1) — oo A O A
R 7 6907 1 , PG S TN T, DL IE B o A R



- 966 - o I RATFE

2024 42 6 %537 %455 6 ] Chin J Clin Res, June 2024, Vol.37, No.6

FE T ARMEF M, B Al e 2 etk S . BT
S S A PR 0 A T S T S e R W T S, R
HEAZS S, R BUMLAS Bt 25 e 28 AWl 1+ —Ff
A A AR T Y DAY 3 e, T SRR AR O Bl e i
PTG L AT A o (PR S — P 7
i B S, A A . R R s AU
TESF A FCATH P R4 25 0K T TR AR5 T AR X AR E BOIRAS
TSI TR SRR I TR T . A R T 1
il B — b AR A T A I 8 i S A B o 2 e, T
SEBN T Rl v M RIS | AR D RE , JF AT il 32 U0 RO
— NIBSEEAESE LT A, HAT TR Ty m] 45 3 i | TR Rp 2k
BT A R SO DR IR T T — ol g 7 o
S T R O A R L L g R A ) AR R R A
PR3, AT i A R 3 368 - bR i 0% I 4 oy DA R ot 5 R
(EIZE BTGB T A T g 42 e, LT R U ) A B8 SR 3K
8 i RATY o 3 — 2D Bk Hee A AT A7

VBT T A T T P R i PO BIL e, AR v
0 Aol P, 42 R AR U B AR, 7 PR A 1 A 4[] o
P T IRATCR R TR R B PR AS 45 0 . HETEIR
F1% 3 FRRE 2 0 941 4 PR 23591 O 200 ~ 250 mmig 300 ~ 400
mlL/min, LA (5] BT W58 30 5 S50 04 A P A 355 T LA K% 98 3 I ) 3
KSHUPREB A B AR RS 20Tl T —Fh
B RETERHETE S -6 Hal i RGN TR ) BB i R G
REFE M 1R/ A B mT 00 5k s 8 DR B 4, LA ARAE W
IR TS SERFERAE BIKF- i ke T AR SRR TR S 2 R B
M T PR A A ] AR — R R LR
AR A AL 5 0 il LR 17 B R P DR A BE B0 XU,
DRI IH 8 DR T 00 1D il DR 5 0 8 T 2 2 25 IR LR
A LA AEARSR I SAE A2 2, FF e R BRI AR o T ARACR

B 1 DL T i i PR L W] AR s W G B
FE VAL B A RGN R 1T W 2 S e AR
XU L5 5 | R L 2 Jf I A 2R 2 RS L 2 0 | T

2 EEREEES

BRIOEREAT AR RS R WA AR P 2 R R
H LIV A I A s A T AR R e i P R 4F R 5 45
A Z WKL, TR 2830, I e kL B850, fligh
LT AR L I L KW T K B R R 0 T
Rt B2 5% L 3k B R A A B /N L TG U R |
G FFIR ZAERERCR . WEIE 48 Y, AR A0 KB R AR D AR B
SRR IR 10015 S ek A3 2 Ik o L R bk e R
BRI A YEHABIL T FE B W 25 B[R] B, b T 6 2 f6fF ) 11 R i
bR RV LH U AR 27 A 40 WSl R Bk OB
BOEA 10 s JEIRBEAT A F] 60 °C o '8 PN IR BE I T 25 AN AN 2 i
R 200 I 1 PR 2 5 VA LA 43 91 38 TT R S B0 1 e i
AR T 538 P 4R A% , T 36 A A R B I B2 A BT, — 35
TEREAR I RSB FE 0, 7E 40~ 60 °C /Y IR % if [a) 22 2% AT A2

BRI L AR, B C R A IR
I 43 °C 4 FEAMMAELE ] LA B n > . (8 ML
VLT VRV T T S RO L B R TR R SR
BLISE , X 45 4 0o LA 2 995 H 2 8 AT RE S NS B0 1
BRI AU L PRI, R3S O WE DR LR
HF IR TE 2 2 S N e

WFSE 5 B0, TR 2R 48 IR 4 7E 45 C LU,
I 5 P A B K TR 0 T 92 B A ™, MR e — 30 3 )
WOCI KRBT . —TE R P B B 0E 52, 5 2 IR B
P R K R AR L, 5 PR BE OB IR AR P 4 C i
SR 7 T ik LR T R R U 3L A K PR 405 i
)25 [RIHZRIE TS g AR AR TE VRO A% O P U B A
SR X —iB 5 S AR RIS . Wa 28 BF5E4E 760
PEIRE 9 25 °C VM 30 mL/min & 60 mL/min i,
TELEMT 15 40 W YBKIOBIT | 1 o A R A7 R 4 1 18 2
SEIEPY . 7 HEVERORLE R 37 C vk R, 32 WOt i
& TR 60 s [ da R BT B E R 43 °C

B IRMEVE T R RSO BRI (BAE H
S R P PR B PRV T S A R R LA, 4
10 AT RE LA TE VWA B TR JG A% 30, WO 45 77 58 i o
JIE 4 S 3 o ol 10T R S BB 5 W A BT 45 e
PV, T X — HR VRS 3 SR 3 3 T8 OO 30 R 2R T
DRI IHE , K IO 9 2 S5 0T A 7 i i (] IR 1, O 107 B2 A 2 68 14
s ) ) o 93 OO, AR TR B o B0 R R ok, 1
U4 S A5 0 T T AR PR . (B R A fi
P PR 3E8 TE H T k  ER K AR B 1 P R
HE— A5 T, TR RS (R 22 4k

3 PEBE

PRI, B0 PRAS &5 40 A0 B0 AR A 30 B8 32 B4 A T
Bl A D ZR G IR LR S AR D o A B A A Al
FARMFE]>90 min  J 223 36 ik G FE UL W 4 > 500 mL/min
BT R i RAE B3 LR 9 BB, AR AR
PRAE NS , DGR B RS Ol o [ N — IR 5 o e T
AV Z e AN R AE IR T 28 1 ol W RS RS
FEATIH R AT, 10T 905 06 PR R Gk e . Shabayek %%
WFFE AR T IDE A i T 2R R0k vl i A8 ke vl bR
R AR/ N B ), W0 N D 3 T e/ i R

4 N %

i PRAE B B2 A A U R R TR A4 R T AR T
ROR VA LA I A D)5 7 T A4 A VR I R 22
BEXIRECE WO B ) DL R i BE R AT P, AR AR B B 3
M7 75 1 JE] R DR s b e 1 U405 L e R S e 5. B
i A 552 ke R BT 15 AR F) AN BRI BT, — 2% 8737 2 ) 4 2
T3 3 R B4 W D7 0 AR AN DRI SR, X i DR B B
AR PR E BA T2 X



FE G RBTIE 2024 4E 6 HEE 37 55 6 ] Chin J Clin Res, June 2024, Vol.37, No.6 - 967 -

51

M=k

% 3k

(1]

[10]

[11]

Jung HD, Hong YN, Lee JY, et al. A systematic review on compat-
ative analyses between ureteroscopic lithotripsy and shock-wave lith-
otripsy for ureter stone according to stone size[ J]. Medicina, 2021,
57(12) : 1369.

SREA AT, VO AR ST PR A B BOO B AR YA YT i IR 4
A BUK B0 B 2 e [ T] . AR A RL BE 24,2023, 21
(3) :420-422 ,462.

Guo YL, Yu J, Shen JW. Efficacy and safety of flexible ureteroscopic
holmium laser lithotripsy in the treatment of ureteral calculi with hy-
dronephrosis[ J]. Chin J Gen Pract, 2023, 21(3) : 420-422, 462.
Deng XL, Xie DH, Huang X, et al. Suctioning flexible ureteroscopy
with automatic control of renal pelvic pressure versus mini PCNL for
the treatment of 2-3-cm kidney stones in patients with a solitary kid-
ney[ 7. Urol Int, 2022, 106(12) : 1293-1297.

R, BN, e S PR AE BSOS R
IR PR MR MLAE 5% 0 PR 2R 53 A7 [ 7] o [ B2 24 4, 2022, 19
(27) :76-79.

Ma SM, Huang YS, Yang M. Analysis of influencing factor of urinary
sepsis in patients undergoing retrograde intrarenal surgery under flexi-
ble ureteroscope[ J ]. China Med Her, 2022, 19(27) ; 76-79.

Jarry E, Garot M, Marliere F, et al. Predictive factors of postopera-
tive septic complications after flexible ureteroscopy for urinary stones
[1]. Prog Urol, 2022, 32(2) : 85-91.

Neto LopesAC, Dall’Aqua V, Carrera RV, et al. Intra-renal
pressure and temperature during ureteroscopy; does it matter? [J].
Int Braz J Urol, 2021, 47(2) ; 436-442.

Tabei T, Ito H, Kobayashi K, et al. Comparison of outcomes
between two methods to extract stone fragments during flexible uret-
eroscopic lithotripsy[ J]. Biomed Res Int, 2018, 2018 4526721.
ZEpo O VRS, AR s AR TR S v K s A R
EHEERROC A R R R ()] B 2R 1 2, 2017, 20
(29) :3703-3706.

Li WX, Zhao XH, Xu CB, et al. Application of “air decompression”
syringe irrigation in flexible ureteroscopic lithotripsy with holmium
laser[ J]. Chin Gen Pract, 2017, 20(29) ; 3703-3706.

R INAE, RERE , R TE, 45, B 1 At PR AE BN A0 T ARl Bl 0 b
[T 3R FRAMRE 76,2021 ,26 (1) :75-79.

Lai CJ, Xiong H, Chen XD, et al. The self-resembled surgical de-
vices used in retrograde intrarenal stone surgery[J]. J Mod Urol,
2021, 26(1) . 75-79.

TOHE AR IIR, BN A , A58 357 R 30 S 0 T 8] 67 T 6 A o A
Z BRI PRI I ] R R N BEAR , 2022,28(9) ( T- 12,
Shen D, Zhu DQ, Shan LS, et al. Application of a novel variable-
mini-percutaneous nephrolithotomy system for percutaneous nephro-
lithotomy[ J]. China J Endosc, 2022, 28(9): 7-12.

Solano C, Chicaud M, Kutchukian S, et al. Optimizing outcomes in
flexible ureteroscopy: anarrative review of suction techniques[J]. J

Clin Med, 2023, 12(8) . 2815.

[I

s

—

[

[

[

[12] Chen H, Qiu XX, Du CC, et al. The comparison study of flexible

ureteroscopic suctioning lithotripsy with intelligent pressure control
versus minimally invasive percutaneous suctioning nephrolithotomy in
treating renal calculi of 2 to 3 cm in size[ J|. Surg Innov, 2019, 26
(5): 528-53s.
Du CC, Song LM, Wu XY, et al. A study on the clinical
application of a patented perfusion and suctioning platform and ure-
teral access sheath in the treatment of large ureteral stones below L4
level[ J]. Int Urol Nephrol, 2019, 51(2); 207-213.
Zhong YM, Xie DH, Luo CX, et al. Clinical application of flexible
ureteroscopic sheath with controllable intraluminal pressure in
treating ureteral stones[ J]. Asian J Urol, 2023, 10(2): 166-171.
Gao XJ, Zhang ZD, Li XW, et al. High stone-free rate immediately after
suctioning flexible ureteroscopy with Intelligent pressure-control in
treating upper urinary tract calculi[ J]. BMC Urol, 2022, 22(1) : 180
Villa L, Dioni P, Candela L, et al. Understanding the role of ure-
teral access sheath in preventing post-operative infectious complica-
tions in stone patients treated with ureteroscopy and Ho: YAG laser
lithotripsy : results from a tertiary care referral center[J]. J Clin
Med, 2023, 12(4): 1457.
WhE 25, AT, w5 25 il B s il B i PR A 5 [ R 30 AT
B TR AR P N 2256 H AR IRAMR e ik, 2022, 43
(6) :447-450.
Chen YJ, Kuang RR, Gao L, et al. Preliminary experience of flexi-
ble vacuum-assisted ureteral access sheath (FV-UAS) in retrograde
intrarenal lithotripsy[ J]. Chin J Urol, 2022, 43(6) . 447-450.
Wu ZH, Liu TZ, Wang XH, et al. Double-sheath vacuum suction
versus vacuum-assisted sheath minimally invasive percutaneous
nephrolithotomy for management of large renal stones: single-center
experience[ J |. World J Urol, 2021, 39(11) ; 4255-4260.
He Y, Feng YG, He J, et al. Effects of irrigation fluid temperature
during flexible ureteroscopic  holmium laser lithotripsy on
postoperative fever and shivering: a randomized controlled trial[ J].
BMC Urol, 2021, 21(1): 72.
Petzold R, Miernik A, Suarez-Ibarrola R. In witro dusting perform-
ance of a new solid state thulium laser compared to holmium laser
lithotripsy[ J]. J Endourol, 2021, 35(2) . 221-225.
Lopes AC Neto.Which is the best way to treat a stone on a flexible
ureterorrenoscopy? Opinion; dusting[ J]. Int Braz J Urol, 2017, 43
(5): 802-804.
Liu B, Fu LY, Lu TT, et al. Comparison of efficacy and safety of
laparoscopic holmium laser lithotripsy and laparoscopic bile duct ex-
ploration for bile duct stones: a systematic review and meta-analysis.
World J Surg, 2023, 47(7) : 1809-1820.
Belle JD, Chen R, Srikureja N, et al. Does the novel thulium fiber
laser have a higher risk of urothelial thermal injury than the conven-
tional holmium laser in an in vitro study? [J]. J Endourol, 2022,
36(9) : 1249-1254.
Aldoukhi AH, Hall TL, Ghani KR, et al. Caliceal fluid temperature
during high-power holmium laser lithotripsy in an in vivo porcine
model[ J]. J Endourol, 2018, 32(8) : 724-729.

(F#EH5 971 1)



r I R

2024 42 6 A% 37 #4556 ] Chin J Clin Res, June 2024, Vol.37, No.6

- 971 -

2017-2022.

Zhang Q, Yan JZ, Ma XF, et al. Study on the implementation of A-
merican post-marketing re-evaluation of drugs legal system and its
enlightenment to China [ J ]. China Pharm, 2019, 30 (15):
2017-2022.

R P R E P A 522 B e MBS A 45
R[] E B AR B, 2018,24( 11) : 1-2,6.

Hu YW, Hu JM. Introduction and revelation of “522 postmarket
surveillance studies” of medical device in the U.S[J]. China Med
Device Inf, 2018, 24(11): 1-2, 6.

PNGE IR, ST, 2 T S BUIE SR 9 B T 25 A PR R
HEGUA R 85 @[ T]. o EARIE B % 44, 2018, 18 (4)
277-283.

Sun X, Tan J, Tang L, et al. How to use real-world evidence to in-
form post-marketing drug evaluation: a proposal for conceptual
framework [ J]. Chin J Evid Based Med, 2018, 18(4) . 277-283.

X ETE A SO R A R R I [T ] v [ 25 W,
2017,14(8) :507-512.

Liu J. Scientific guiding principles of post-marketing effectiveness re-
search[ J]. Chin J Pharmacovigil, 2017, 14(8) : 507-512.

R R A HED , S5 R[] [ R 25 b TR IS AT BEER
Heas [ T]. 254, 2014 ,23(22) :2589-2592.

Zhao JZ, Xie SM, Yang JB, et al. Comparison of drug post-market-
ing studies among the different agencies[ J]. Chin J N Drugs, 2014,
23(22): 2589-2592.

LG, TR, R A, . R 2 b TS WS A W o R G
X R [T ] E 2557 ,2017,28(31) :4330-4334.

[10]

[11]

[12]

[13]

[14]

Luo XY, Lai H, Chen SC, et al. Supervision system on drug post-
marketing research in America and its enlightenments to China[ J].
China Pharm, 2017, 28(31) ; 4330-4334.

o FERE , IV, . HARZY i BT E WD S PR MR R L) ]
rh E 259, 2021, 18 (10) :944-948.

Meng KK, Sun N, Dong D. Post-marketing monitoring and
evaluation system in Japan[ J]. Chin J Pharmacovigil, 2021, 18
(10) : 944-948.

TR R RIRIRE 24 5 bl 5 I RS I LT ] b [ 25
j#,2007,4(2) :68-74.

Ren JT. Discussion on monitoring of drug post-marketing clinical
study in China[ J]. Chin J Pharmacovigil, 2007, 4(2) . 68-74.
WRER, R, 2408 , . T 24 _E 1l I PR T A0 BT 50 S B R 1
L] E# 2248 ,2021,30(24) :2262-2267.

Chen YH, Ling X, Li CX, et al. Discussion on research ideas of
post-marketing clinical re-evaluation of traditional Chinese medicine
[J]. Chin J N Drugs, 2021, 30(24) : 2262-2267.

SR AL IGERE. 24 i LT R RTSE O i R LT ] 25 AT e
Z%35,2010,19(4) .222-225.

Wu Y, Du XX. Methodological overview of post-marketing research
of drugs[ J]. Chin J Pharmacoepidemiol, 2010, 19(4) . 222-225.
it tide U, A5 BT ORBUE S BT R SRR R [T ]
T E YL, 2019,14(5) :35-39.

Li H, Xu H, Hong N, et al. Relationship between big medical data
and postmarketing clinical studies[ J]. China J Pharm Econ, 2019,
14(5) : 35-39.

Wois B H#A:2023-09-15 {EEIHH7:2023-10-18 #RiE: L5

(L4255 967 31)

[25]

[26]

[28]

[30]

Liang H, Liang LJ, Yu Y, et al. Thermal effect of holmium laser
during ureteroscopic lithotripsy[ J]. BMC Urol, 2020, 20(1) ; 69.
Li YN, Liang HS, Feng Y. Prevalence and multivariable factors as-
sociated with inadvertent intraoperative hypothermia in video-assisted
thoracoscopic surgery: a single-center retrospective study[ J]. BMC
Anesthesiol, 2020, 20(1) : 25.

Rice P, Somani BK, Nagele U, et al. Generated temperatures and
thermal laser damage during upper tract endourological procedures u-
sing the holmium: yttrium-aluminum-garnet ( Ho: YAG) laser: a
systematic review of experimental studies[ J]. World J Urol, 2022,
40(8) . 1981-1992.

Dau JJ, Rezakahn Khajeh N, Hall TL, et al. Chilled irrigation for
control of temperature elevation during ureteroscopic laser lithotripsy :
in vivo porcine model[ J]. J Endourol, 2022, 36(3) ; 403—-409.

Wu ZY, Wei JC, Sun CF, et al. Temperature changes of renal calyx
during high-power flexible ureteroscopic Moses holmium laser litho-
tripsy: a case analysis study[ J]. Int Urol Nephrol, 2023, 55(7) :
1685-1692.

Patel RM, Jiang PB, Karani R, et al. Analysis of ureteral diameter
and peristalsis in response to irrigant fluid temperature changes in an

in vivo porcine model[ J]. J Endourol, 2021, 35(8) : 1236—1243.

[31]

[32]

[33]

[34]

[35]

Kaler KS, Lama DJ, Safiullah S, et al. Ureteral access sheath de-
ployment: how much force is too much? initial studies with a novel
ureteral access sheath force sensor in the porcine ureter[ J]. J En-
dourol, 2019, 33(9): 712-718.
Peng C, Chen ZZ, Xu J. Risk factors for urinary infection after ret-
rograde upper urinary lithotripsy; implication for nursing[ J]. Medi-
cine, 2021, 100(31) : €26172.
Mei GH, Jiang WY, Xu WD, et al. Effect of comfort care on pain
degree and nursing satisfaction in patients undergoing kidney stone
surgery[ J]. Am J Transl Res, 2021, 13(10) : 11993-11998.
FHOG, 2, ET, A R AR O vk 4 B R A R I
FEM 5 |8 — AL BRES £ 50 B AU [ ) ] I R AMRH2 3k, 2020, 28
(12):1167-1170.
Wang XG, Li R, Xia D, et al. One-stage treatment of calculous pyone-
phrosis with povidone iodine perfusion PCNL combined with negative
pressure aspiration sheath[ J]. J Clin Surg, 2020, 28(12); 1167-1170.
Shabayek M, Osman T, Wahb M, et al. Intravesical aminophylline
instillation as an alternative for balloon dilatation prior to semi-rigid
ureteroscopic management of distal ureteral stones [ J]. World J
Urol, 2022, 40(7): 1805-1811.

Wi HH:2023-09-11 {EE HH#.2023-10-16 %iE: 5



