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Abstract

Kidney stones, a common disease worldwide, are becoming increasingly common. If left untreated,
kidney stones can lead to more serious complications, such as malignant lesions of the urinary sys-
tem and loss of Kidney function. Its clinical symptoms are often manifested as pain (usually severe
in nature), tenderness in the kidney area, hematuria or digestive symptoms (such as nausea, vo-
miting or diarrhea), etc. With the improvement of surgical techniques and minimally invasive sur-
gical equipment, the treatment of kidney stones has ushered in great changes. Extracorporeal shock
wave lithotripsy and traditional open surgery used to treat kidney stones are gradually replaced
by more minimally invasive operations, such as Ultra-minipercutaneous nephrolithotomy (UMP)
and Super-mini Percutaneous Nephrolithotomy (SMP), etc. The goal of treating kidney stones with
microchannels is to treat the disease with minimal trauma. Therefore, based on relevant clinical
knowledge and literature, we summarized and analyzed the application progress of Super-mini
Percutaneous Nephrolithotomy (SMP) and Ultra-minipercutaneous nephrolithotomy (UMP) in the
treatment of kidney stones.

Keywords

Super-Mini-Percutaneous Nephrolithotomy, Ultra-Mini Percutaneous Nephrolithotomy, Renal
Calculi, Indication, Limitation

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. WBEZKEROAHESHR

B S A D — P o N AT SR 20 JRIR A PR AR50, R4 TE 2442 =0 3 0 5% 22 10% [1] [2] [3]-
ms, BEiA AR BREDEDT 10%, AR, HAWEAEZRFEI 4] Sl E0LFER,
i PA A PR 25 () 36 25 R T IAG RS I s 1 B I 45 Aia T B B [5]. 4 BB UA R (PNCL)TE A H H
FIIRIT LIRSS A I TFARIT, RS2 W IR AMEHE A RGN PNCL (7 U H R 7 b ihad 70 45447,
I E BRI JRAMRFEE A sk i . ERAR PNCL TEVRYT B4 midea R, (HIEmKEH 4, T
AR B B FERRE[6] [7]. AW FCARIE , G TE 1K/ 5 e ORI XGRS, T LA 9 PCNL R
JE T E LS G R R B, A AR S, TR olE T IR E IR BRI 4 BT A K
BH, B K PR FE ek 1 ORI TE PCNL 5 801 AR G FEACRE IR AR ¢ UK [8] [9] Fifi 5 A PR AR FHEE AR AT TR AS
WrPR7t, fesk> JF RCRE H 25 8 35 s R A 473 /0N 1) B B AT RO 7E 1) . 2011 4 Desai [10]7E [ Br b5 —
CHEHS “Micro-PCNL” HIMES:, (/] 4.85 F BT RIS SN SE e Aa s B S T TSR R 40 22 B B
(Ultra-mini-percutaneous nephrolithotomy, UMP)IMES:, FEIE IR PRI FLIESE UMP X /N 54 776 2%
f[11]. 2013 4F, LSRR AN B RXF Micro-PCNL 1E T HuE, fATES: 7 4.85 F ol il 17 T
MBI R FAR[12]. BEJEAE 2014 48, 8 EARSEE AR TN & i S B TAR IR B, $2Hh 7 — ok
WM NEE RS, O “EMMEA R EEICAAR” (Super-mini percutaneous nephrolithotomy, SMP), H:H#1BA
W 14 S0l 146 4B 40 B, B 10~14 F KNI RIEEEET T 3R, RIREMELEAN
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90.1%, 13 SMP Z2IRJT BAR < 2.5 cm B 454 1 —Fh & 48 300 5 i 4518 13] .
2. SMP S ARBIEARIE

SMP ## HI[14]: 1) —AMiA 40,000 BRI E Bk, HAMEN 8.0-F, WM 7.5-F, AJ#fE
B, 2) Mok - SR, TR 14 F BN ESLIEIEIHE R sk - shIEAXUZ S B AR, HURR AR
SOV e I G ok B 10 4 2 2 TR P ZS TN, BB R O i . B B4, 12 H SMP K4 A
FURN P BeRIRE A J T8I 4 (0 87O IR 5 PR T R /A Sk MRt S X — SRR i T3 R,
W IR T ML A R KR SR, AR TR AR BOEMN, BARE TR T ERENTFAR
IHE[15]. SMP s i FHRF IR BT I U IR 51 26 B, A BRI e R g, 3T (R S5 B TR e R K
fik[16]. SMP fR#AEFE: O AaRZEstrodd FURMR S I, R FARE A @ FRRFHXT AR S
A, BERE T ARG BRI R AR © B A TR .

3. UMP B REIFEAIRE

UMP SRR B W8, W, SMER, MLa; QB0EER Y 10F, i skisoess A i
BNER JE, NBRESNAAAE, 0 RS A ER K, TR R S5 A . IRAK S ) T
B s R A IE 2 BAS R R ARSI A, S KRR BRSNS A X, NS T R
A A X, DGR, NEARNES, B ASN11]; UMP SR LS SMP K
BUMIR,  HAA] s 3 2R U 206 2540 R A B R BEAN )

4. SMP 5 UMP #AARBELE:

FA RN B 40 A SN EES R, HIE D GIER ST UMP 5 SMP 7210775 45
HHIRER R, TolgaKarakan [17]%% AfEiE I %] E UMP 5 sPCNL ¥497 < 2.5 cm B 45 A IR s, K
WL A RIS 2 75 7(88% VS 89.3%, P = 0.33), Raja Sekhar %5 A i@ 57 bt SMP 5 sPCNL
HIT <2cem 'E4iA, RIWHFARXEGIT /NS 45AT71H, FF 5252 7:(97.33% VS 98.66%, P =
0.56). b4k, TEAHFFEHR SMP 41F AT 7] 535 47 56.(57.86 min VS 44.17 min, P < 0.001). A5 ¥ #iH,
R A 5 P A B AR A0 A2 A2 B T ORI TR 53 — AR 3R, T Bl R/ sk A1 1 L 45
[ AR [18] X A A0 R 28 B2 B B AE I PR I ia F SO TR A8 A ik . (R, 0@ i 268 5 BB /E N
PCNL AR — BT H S ihiE, RARE FIFREARZERE S, XSG 7 EN PCNL F+E &K HFAR
EATEIRAR b 202 e Bt
5. g

WOMEAE NIBIT IR G A R —Mads, FARERMIZIT AR WE LS AMTERE. BT K
i 4 BRI R BESE T T . WiE H T, A AP MEIE BB ROR g FTEIG IR |, W MPCNL.
SMP. UMP Al MICRO-PCNL. — N RIFHIHMH PCNL REHI AT RE —N/INA B, 3 HTLUR
B R AP IESROE A SO S A, TSI B R AR e P 79 [19] [20]. 1 SMP SR AF A T
XU AR ARAE . AR, AR E S AT N B R S ey, HE8 A%, KA. FifE
BROME. BEMSRKEGR. RRZE. Kb O AR L EAFN, Kb
AN A SRR, WHNERGRIT R T EEPER. FrbL, BB 450 AT I TE, i
FER AR AR AT RS T S52ERAE. 1 SMP 5 UMP X i AR NAE MG T B 45 A 0w, SRS a0ise
NGB T IR e A R R SRR R BB T2 I8 .

DOI: 10.12677/acm.2023.1351038 7445 I IR = =23t e


https://doi.org/10.12677/acm.2023.1351038

SACEAR R IR, B

Sk

[1] Jabbar, F., Asif, M., Dutani, H., et al. (2015) Assessment of the Role of General, Biochemical and Family History
Characteristics in Kidney Stone Formation. Saudi Journal of Biological Sciences, 22, 65-68.
https://doi.org/10.1016/j.sjbs.2014.06.002

[2] Eisner, B.H.M., Goldfarb, D.S.M. and Pareek, G.M. (2013) Pharmacologic Treatment of Kidney Stone Disease. Uro-
logic Clinics of North America, 40, 21-30. https://doi.org/10.1016/j.ucl.2012.09.013

[3] Safarinejad, M.R. (2007) Adult Urolithiasis in a Population-Based Study in Iran: Prevalence, Incidence, and Asso-
ciated Risk Factors. Urological Research, 35, 73-82. https://doi.org/10.1007/s00240-007-0084-6

[4] Gillams, K., Juliebo-Jones, P., Juliebo, S.O., et al. (2021) Gender Differences in Kidney Stone Disease (KSD): Find-
ings from a Systematic Review. Current Urology Reports, 22, Article No. 50.
https://doi.org/10.1007/s11934-021-01066-6

[5] Rukin, N.J., Siddiqui, Z.A., Chedgy, E.C.P., et al. (2017) Trends in Upper Tract Stone Disease in England: Evidence
from the Hospital Episodes Statistics Database. Urologia Internationalis, 98, 391-396.
https://doi.org/10.1159/000449510

[6] Seitz, C., Desai, M., Hacker, A., et al. (2012) Incidence, Prevention, and Management of Complications Following
Percutaneous Nephrolitholapaxy. European Urology, 61, 146-158. https://doi.org/10.1016/j.eururo.2011.09.016

[7] Desai, J. and Shah, H.N. (2022) Mini Percutaneous Kidney Stone Removal: Applicable Technologies. Urologic Clinics
of North America, 49, 161-173. https://doi.org/10.1016/j.ucl.2021.08.003

[8] Kukreja, R., Desai, M., Patel, S., et al. (2004) Factors Affecting Blood Loss during Percutaneous Nephrolithotomy:
Prospective Study. Journal of Endourology, 18, 715-722. https://doi.org/10.1089/end.2004.18.715

[9] Yang, H., Weng, G., Yao, X,, et al. (2015) Arterial Injury during Percutaneous Nephrostomy: Angiography Findings
from an Isolated Porcine Kidney Model. Urology Journal, 12, 2396-2399.

[10] Desai, J. and Solanki, R. (2013) Ultra-Mini Percutaneous Nephrolithotomy (UMP): One More Armamentarium. BJU
International, 112, 1046-1049. https://doi.org/10.1111/bju.12193

[11] Desai, J., Zeng, G., Zhao, Z., et al. (2013) A Novel Technique of Ultra-Mini-Percutaneous Nephrolithotomy: Introduc-
tion and an Initial Experience for Treatment of Upper Urinary Calculi Less than 2 ¢cm. BioMed Research International,
2013, 490793-490796. https://doi.org/10.1155/2013/490793

[12]  X7kik, SR, #0oC, 5. HEOREUEE 2 & S A BUA AR (eSMP) (R RN W& F AR [J]. I
R PRAMEHR &, 2020, 25(9): 768-770.

[13] Zeng, G., Wan, S., Zhao, Z., et al. (2016) Super-Mini Percutaneous Nephrolithotomy (SMP): A New Concept in Tech-
nique and Instrumentation. BJU International, 117, 655-661. https://doi.org/10.1111/bju.13242

[14] Zeng, G., Zhu, W., Liu, Y., et al. (2017) The New Generation Super-Mini Percutaneous Nephrolithotomy (SMP) Sys-
tem: A Step-by-Step Guide. BJU International, 120, 735-738. https://doi.org/10.1111/bju.13955

[15] HRHRZR, M. @A S A A RN E AR ] InRE A5 5 5Lk, 2022, 7(10): 180-184.

[16] Pan, Y., Chen, H., Chen, H., et al. (2021) The Feasibility of One-Stage Flexible Ureteroscopy Lithotripsy in Solitary
Kidney Patients with 1-3 cm Renal Stones and Risk Factors of Renal Function Changes. Renal Failure, 43, 264-272.
https://doi.org/10.1080/0886022X.2021.1872625

[17] Karakan, T., Kilinc, M.F., Doluoglu, O.G., et al. (2017) The Modified Ultra-Mini Percutaneous Nephrolithotomy Tech-
nique and Comparison with Standard Nephrolithotomy: A Randomized Prospective Study. Urolithiasis, 45, 209-213.
https://doi.org/10.1007/s00240-016-0890-9

[18] Mishra, S., Sharma, R., Garg, C., et al. (2011) Prospective Comparative Study of Miniperc and Standard PNL for Treat-
ment of 1 to 2 cm Size Renal Stone. BJU International, 108, 896-899.
https://doi.org/10.1111/j.1464-410X.2010.09936.x

[19] =, BRaT, fhily, 55 BN RE GElCH ARG IT AR RS LB A i ROW (Y 32 i) [9]. ARl R
ARk &, 2016, 37(6): 427-430.

[20] SR, SEE, 5. supermini-PCNL a7 B AN PR _E B A T RO 2 k). E L2 N, 2017,

11(17): 59-60.

DOI: 10.12677/acm.2023.1351038 7446 [N =85


https://doi.org/10.12677/acm.2023.1351038
https://doi.org/10.1016/j.sjbs.2014.06.002
https://doi.org/10.1016/j.ucl.2012.09.013
https://doi.org/10.1007/s00240-007-0084-6
https://doi.org/10.1007/s11934-021-01066-6
https://doi.org/10.1159/000449510
https://doi.org/10.1016/j.eururo.2011.09.016
https://doi.org/10.1016/j.ucl.2021.08.003
https://doi.org/10.1089/end.2004.18.715
https://doi.org/10.1111/bju.12193
https://doi.org/10.1155/2013/490793
https://doi.org/10.1111/bju.13242
https://doi.org/10.1111/bju.13955
https://doi.org/10.1080/0886022X.2021.1872625
https://doi.org/10.1007/s00240-016-0890-9
https://doi.org/10.1111/j.1464-410X.2010.09936.x

	超微经皮肾镜(SMP)与超细经皮肾镜(UMP)在治疗肾结石的应用研究进展
	摘  要
	关键词
	Research Progress of Super-Mini Percutaneous Nephrolithotomy (SMP) and Ultra-Mini Percutaneous Nephrolithotomy (UMP) in the Treatment of Kidney Stones
	Abstract
	Keywords
	1. 微通道经皮肾镜的历史与进展
	2. SMP技术的碎石原理
	3. UMP技术的碎石原理
	4. SMP与UMP碎石方式的比较
	5. 讨论
	参考文献

