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Abstract

Urinary calculi are a common type of urological disease, with an incidence rate ranging between 5%
and 10% in different regions of the world, and the trend is increasing year by year. Due to the diversity
in the composition, size, location, and specific conditions of the patients, surgical treatment methods
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for calculi continuously evolve and improve. This article reviews the current status and progress of
surgical treatment for urinary calculi. Initially, a brief explanation of the etiology, classification, and
clinical manifestations of urinary calculi is provided, as well as a description of the main diagnostic
methods for calculi. Subsequently, the commonly used surgical treatment methods: percutaneous
nephrolithotomy (PCNL), ureteroscopy (URS), extracorporeal shock wave lithotripsy (ESWL), and lap-
aroscopic and robotic-assisted surgery are introduced respectively. The advantages and disadvantages,
indications, and technical advancements of each treatment modality are highlighted. In the process,
detailed introductions are given to the latest minimally invasive treatment technologies such as mi-
crochannel PCNL, percutaneous endoscopic laser lithotripsy, and ureteroscopic combination of ultra-
sound and laser lithotripsy. The literature review also covers issues related to the retreatment strat-
egy for calculi, postoperative management, prevention of recurrence, and the evaluation of patient
quality of life. Additionally, the article discusses potential future directions for surgical treatment of
urinary calculi, including emerging lithotripsy technologies, methods to reduce intraoperative X-ray
exposure, adjunct pharmacological treatments, and pathological research on calculi. Studies indi-
cate that the selection of individualized treatment plans is crucial for improving therapeutic effec-
tiveness, reducing complications, and recurrence rates.
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WAPR R S5 A e — P DL A PR R G0, 52 el R P (AT W B AN 8 3 e T R 4 Bl Ak . oz
A A 7 AR IR AAL T A B B, RRVEEINAH 129% 89 N DFEH—Eh 22 Pl IR R 45
A[1]e WIR RGO AF AT 2 NS S . BB BESS . IRIRES A NI RS A, b A5 4%
295 P RS A 70%~80%. ALK 2R 450 TR FSTLA 0 S PRGUACER VAT L PR VAR Tl 2 A2 e K% RV 410
PR Sk = S5 2 R AR [1] -

WPR ARG HNRIT T2, RIS A BN A B DL B R BER DL g iR T 7 5. iR 4h
P B AR(ESWL) & H ) i M —FARR AR YT rik, HARES, EHTHERNT 2.om 1
g5h . X TRORE BRRINE A, WBLB T AR A2 5B 5o A AR (PCNL) B2 4 R B i A1 R (URS) I 2
AN EEGFITT 2. PCNL A& & BAR KT 2 om (9450, AR ATIA 90%LL L, 1T URS 48 I A BT 568
RLPRIEABS AT HRAE, A RE], ARJEIRE DR, #EA R FEREATIL 90%LL .

TR 7, R T8 AR AR I SR E IR U R A R SRS . U AN, SRS I PRy, BT X
Pt I BT G5 AL IR AT D B R G A R . B IR R A I SO T AAE AR R, I RENE
R AT AR IT T %

1.2. SMRRTTROEE Rk
WIR RGN ENRITES A RS S A . ARG TT 7 8% B4 5 F 5 B (PNL)
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HRE S FRARURET)RFEEIGK N Z, EHTE/NI4 4. URET il 5 SR8 2\
JREG, BT IEETIE, RIEFHFRAERD . PFEER, URET XEA/INT 1.5 JE KR 4540 1 Eh
1[4 85%.

SNEHETT PTG — R PPk . ARJG HFAOE QY. & B TR G T SR A, Xk
iE R AT IE 15%~30%. T3 PCNL, BARHEARCREE, HERERMRME AR EIE 25%.

/&G BFEARM, BAREIH AR MR EHES) T SN S, hLas N FAR KRG HI
B T FARIEUERE, BT FARBIWRER A FF70 R, HLEs NGB TR A8K i % fE % 5% LA~
[2]. SR, MLAE A0 B o BRI T H 2 A .

TEARK, BEE WAL E LR RIRNTT R, WIR R A MINEHEIT RIS, FNBFEERE
MK IRE T 588, DART45 A B R IR R ) /23]

2. HRIK
21. ZABRESRITRE

WIRREGE AR E R, FESBERE RE IO AT NI R R VI RN =,
WIS ISE S PRER URE « ARAAR IR PRAE DL AR JRAE S, W RS ATE K. WIERATw 88, Bk
RS T ot RIS 24T 30 £ 50 ¥ . AT, WR R A ERE WIX R AR
RAAEREZ . Bl EFRAUERXE, GiakmBENE BT, 0ot SR X i SR R 2408
15%~20%, T4t #HiIX 7E 5%~10%2 [A][4].

KBS MES AR AT IE MO, & EMEO . BRI R B R B AT 3 5 R R A
SRR . MEFRmE R, ERERE I LE, AAaRRAERE . WATHSEIE RS, A GEEUOR
PN, AR R A RAEZIEIN T 20%. Ak, SoKHE—ANEER R, JUHRLE SRR SR
PR, RBGRAEFEEEIG N, S EEE AT ) R 22 E T

SiAM SR MR A A . IRIRE A . PRSI E RS . Horh, HREAS A S
T 90% LA LA R R A A I[5] . PRIRSS A WIAHOG Ty PRIER ML, TIARAR Tl R B Bk 485 A 1 5 PR % U
PeFHE . 1990 FFARLIK, FRE®EG S B A I ROIZEE I, IR IE eSS A b sy, FLx R
AR B R T Lot S [6]

WEFLRE, MERERIARI 2R &0E B3 s A KW R B & T IR R EAME . MRIEEEE 2, AR
PIMA PR R AT KRR ZT] 2 40%. BEAL, TGRSR ATERN— N EEREHE, EEREh S
TR A AR =0 2 v T A X[ 7]

2.2. SVRLRTT AR

WIR RS5O WSNBHETT THEE BRI TR BHEFARMGE TR =K. TRTFARIEE LS
WA, B SV E SR AT A A, G TR E RS A BE . BRARMEARA RGE
Mg, EWER RS, ARJEIFAOE RSB, BB YT o Sgaz#iimikle].

R T AR BRSO R E SR AR A S5 . @R EIEE KT 2 K
M aia, ARdE BN D BN S, R BOLEROREATHA, IR ATIE 90%LA
by RIEWERD. fbRE SRS T RN R E S A, DUEIE R AT A B, 8
TEANT L ERIE A, RERPE, MU ORI Sh R mik 80%. B8 B E 2T N 4ia,
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I PRAE TN, AR BN QI BEAT A2

T AR MARE S i e A R(ESWL), BHITLH SRR, EH T BT 2 BRI E 45
AR PR 4540 (9] ESWL MBI mme s e v 24y, (RN A/ IR, BEJS RERRHED, RZh R mis
70%% 90%. MLITEHIPL RGBT IR, BS54 IR RE FEANGL BAT BT R, HAR S 5 35 D) il 45
AHEHEBL[10].

WIR ARG SN EHRETT T AR E R, SIN T ZRLIIEOR, 1-TF TIRITRCR, B T I ROE R
R, NEERMTEZIER.

2.3 WEKARNERSNA
B HARLEW IR RE A EHATT TR R S N EARAE TR EER, BOvEina T EETFRL

AN AARNE NI AR 2 —, RO &2 5. §F7RH, ESWL fEEAE/NT 2cm
5 45 A1 V8T R IR R ATIA B 7T0%% 90% [11]. ki@ m et i Bl T45 0, (I pie sk
ANEURL, (EF EARHE o (B3 P22, ESWL [ F VU BB 32 2 45 A PR A B R J8 3 AR TR 3 1 R
DA G EAT 78 40 PPAl A2 R b 1 [12]

G R BB AR BB 2, ZEAR I TR R WS — AN O, $E N B BT B RRAE,
REWS A BUE R K4 FERD 0t A 2 . BEAE B O FH A, T AR BE B M4 v, 18] 5 FH 8 75 U8
BOOERE A AR — D R S5 R R AL [13]

PR B A ARAE R PR S50 1R IT TR R R A IR PR ORI L LA AR 46 PR A B B S A &
AL T FARBIEONE, BAREH LR LR R, ZEAEH TR TRRRES A, Haedidik
PEAE MR IR AR (OB A R 46 5 F ARB ], $Emss Ak,

MBI A Bt — 2 R I AL N A FAR IR R . LB AAEWIRAMR R ) S H 26835 A2, B
RAFARIEAER 2. AR, VBN RG] DA B /MR A2 5 A sl e, 2 3 eksb>
AR AR LR S R (4 R A, [ Bt R 448 i A 3 (9 (R B I [ [14]

3. WRIFREKREHR
3.1 HMRERHTRLAR

i PR AE CBR B AT A SR MT CI R R EEAANEHE T BB B RN T BBV
JREREE, BEA—MIE 6 & 8Fr Z[A], Refs A BOEE P IR & & RIREE MR S50, BOKFR B R
PR . FElIE T2 3em LA NS A, JLHRAEAC BRI/ N RN B 5 A% 45 40 I R 3L H OBl R
ILFH[15] .

FZHEAR R OE T RS NRE, PG HE AR ST BN TR EURE . MR ERERTIA
AR A RE B S . phesE 7o, W sE 45 A O SRR e L. R, S5 A 0L s A S5 a
FAR, AR 450 1 AL BB v Ak [16]. & BRI % 532 nm K RISk, HAEMA R RoR H
FUFHIROR, CHN TR A

TEFARIS AR, R JRIES 548 0T DARRARAR Hr 3 F AR 1) Rk A2 %6, BB & A28 5k il A 83 s AT % .
ARG FERIE IR A B AE 5% LA N, BRI %, (BB T RSN FRTFR, HIREHR
BERAR RO BB, B BT MR IE SRR, P02 2 3 K. IMIRIF Lo, HRE s
FARIGE A B2 AL 80%~90%, F45ANIKRARENRG 1 FEN—BRIRRHE 10%7/ 45

HibFEE, BFEARE RS R ER, R B ARG 48 AN R R & IR AT . Wi RS
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M A ERB VR RIBE T, REBEIHE— D IR IRE: A SR UK [L7]
32. BREREAR

2R BB AR (PCNL) &2 —F A BB F AR, JTZMHTRIT PR RS ES A, AR
1976 S E KRB LR, ST 2o 5 RE, TRV RN B Z A G 4> . PCNL 1) 2R
STE T AR I I B N BT A SO R K S A, RHE A BRI 2 KIS A .

FARIEEELD G TAT, RARFRN S 2 flst i i pdd N, @ E e TR @S . FoAR
SHRAREEFEH. SERE. NRSREERS AR, RN TEGEE. BAEEMSEER A
MUAE[18]. Horb, BWObREA DA MR, KB 00HE M, ROy PCNL IR .

FARZHOGHE, PCNL R Th 2B H 1E 80%% 90% 2 1], AJGIH KAEREFL N 10%ZE 20%. A5
FERREGLFE L BRI AR 28 B AR S, PR I 75 BEm A R AR BT VPAl S AR 5 B HR PR . R
JE VKA A e, RS 3 B 7 K, HEIRHEAEGKIE N 2 4 .

3.3. BHEAHER

WO A BASR — R IR AMRHA YT W R R 45 1A 20715, FILH M R0 st 85 A g AT /s e 4T
DASEILRE A H . ZBR R AR OB A RO, A L R (0 2 25 I R A R,
BN 4T B2 O R AL

BOCTER IR G WK R, BEEARIG 24 /NN N — ARSI B 1EH & 5h, (F B A B 546 %
IR, ORI RORE R A AR T oA AL e 77 e WFFEHR H,  WORIE A 5 800 6 R0RE W H i
PRSI K 4540 55 R AR BN I 2% [19]

34. MBEAREFNNA

AR, WAPR ARG HIIGIT B O TR A B I RE A R . BT R B IO A L. SR
PEAT 2 GEAGEE P A LB B AR SRR A 753, 4 TIRYT IRCR AN 2 k. OB AR
e REOG RO AR A 3R, LR (8] i S B 1 SR AR AR . AL TR 407, A R $2
THZ1 30%, FFisb 1 oxk A BRI

UEBAEA R GNA S B s e, BRAAIRRAERR R & M T e
ehHE AN T BRI, > T PR . BTFURY, TR PR G A (B 2 em) T F AT
85%. 5 ULIFIIS, B AT HLIE L i B P 3 A R T R 2L R b e e, AR SE AT IR TR e . AR
TAGARK, BFEW ARG I IE R AR LFFIL T 20%LL 1[20].

4. ZEBTTRIEHIR
4.1. YEBITRISNRLETT

FEW R A A ISNRHAIT o, 5B TR IZ I e B EAL, SR SRR AR R I ROIE A
i R RE SN 18] o 20 POUAL B 0 I Y S AR BAE P JT T, 73l 4 A PRAC BRAIR S B . 0 45 4 1
AERE, BT a-BEA, AR D Y, R RUBA JRIETFIENL, R SR, AT A A AR
fEth . BEFERE, R 12.5 mg FIHR D 0] UE A4 HRHE I 45640 1.5 %, H9n 46% 1 HR A %

ARG FORE L, AEEATIR ZGYI(NSAIDS) InAiis o5 « 28 LS 2 MM« W FCi7n, NSAIDs
FEPRD> A G P AL T A2 GerIAS 28259, B AR RIERTEE D o b 128 je BB A R(PCNL), I
FPRFIN S FERR, AMERESE PRI AIE, L RESRTHRE AT AR ED
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FRE PR A R s AR R . TERE IR B T RIS, A AH 2R M v 825 03 AR b i f &
KT RIS E] . MSSWF AR, (ERIRE N 1 mg MRS ZE ARG, A i i &80 2 40%.

GRRRA G 2B N R B T W . BURZEAYIAE ST BB AR TR S
DARRARPRAE AN e 0 2, SCEH ARG . ARFR I, RIS 24 /ANSE P Al ST B A 28 BRI B
oy, H 72 /NI Y R R GL 1 R A R BRAK 20%.

ERFIT T, RRAZ ST G, SRR EERRRIT . B, R
BT A ZNRTT AT RER S S A R, B A R RN Z A A R HEA S TR T 2 85% L L. Bt Ak,
itk Bh AN A TT T H 3R ORI TR, fE BRI 0 M AR AR BRARRAE, e SE B HE I 2T R,
wHEX[21].

4.2. GARRBEE SMELIET

SER G VP R I IR R A5 S PR BB R . LR, BRSNS S % Fh
HEEVIME, BIEEARE. BT RE I8 R A RHE RS HRER, JRES T
250 mg/d AT & 2 NS A RS, T PR EEER A R T 45 mgld AT AR R A 45 4 T R [22] -

AMBAIEST HIAZ O AE T 8 & A SRS TR ST i . 29T TR WM ke —, BRI
BLERE, A I M SR PR R AT DA R BRI AR AT HEME . 78 B I R BR Ah 45 1 R vh, Bl PR TR PR &5 X
B (A 2SI, B B S AT R SE . BhAh, KBTS, > E R BN Bk
BN, REERRGEAZRE. AR, BHEERKSTEN(L 2.5~3 FF) AT LK REMRE, PR
TE I o

BEXF TR E S A B, I INERRIE A RN A& BFRER RS HE. X THA
/NT 5 mm BERRE S A, PERBOMEE SYUOKIEHN 7. BEABEAKT 10 mm, B0 BLUR 2
RYPLEE IR IRE, T K REUE N FARIGIT, R E S IA RBRb iAo . WERE, BHTF
RIGTT IR Rk 85% LA b, RAE & A R AL T 10% [23].

43. REREESELXHH

ARJE B S B RKPAER IR RE ARG POV E R, RJa FWNEZR 7 — E 2, EEE
A BT HEMBAESR, JA> MAR K. BTN, ARG 24 /NN EEAT IE R KN RO 3h e 5 5 2 PR AIRIR
FbK AR TR . BhAh, B NOEIR GBI CRR T, BIInBRAES . R R AEAN, AR 8545 i)
(KI-FE T A o

RRMGsns b, SEBE AR BHEFYE RGO R, SR A . I H
YOKEADT 25 T+, UURRERIBL FAREE AR SR . 2T SR, T8 2 MK 3R BE IS R BEAR R
B SRR, I A A [24].

A 25 AT A T B e Bt H 2 32 BISGVE . DAMERR ISR IR A AR RS 25N, ¥ RoRAE
R E B R BRIRE A R RCR . BERMEIR,  WEIR S PR T LA e Il 2> PR % R k42 il B 445 4 )
KA, TR R IR I BESE IR pH (B, B, TN HUIRIR 45 47 [25] - BEAL, BHaPReE RIS £,
BEXS PR R G AT DLt — 2D SR e PR R

5. &ig
5.1. IMRLETTH A RiEEH
AR, WAMR RGBT A T B SRR, BRI HMaIL . MERIE Sk 7 s, B
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il JEAVRTT BORIN 2 PROBE A AR (TUL) A2 BB BEBCA AR(PNL)S 2 1) 2 N, i BN B0 I dk
MARFEIERAE, fe 7 BERANRE. K, TULME RN —MES Ry 7730 EHTEZNT 2ecm
MRS, SRABOCHEA RSN Holmium: YAG Hot), #EARERS, RakEHR. X, PNL ERE
MTRREE 2 M8, Revpilid 48 5 W o R B N W i, RO R 854, A BRI 2 om
Maif. IRV, ZEARK IR AL R 85%LL £, HAJE I AAE R EFRILT 10% [26].

MEA IR TT HE AR O R R A AMERETT TR S . IR AR . B A BRI R A S T K
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R a0 R A iR B A
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