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Abstract: Objective To explore the effect of disposable electronic soft mirror and conventional repeatable
soft mirror on the renal function and prostaglandin E2 (PGE2), 5-hydroxytryptamine (5-HT) levels in patients with
upper ureteral calculi and analyze the factors influencing recurrence after retrograde intrarenal surgery (RIRS).
Methods 114 patients with upper ureteral calculi from March 2022 to March 2023 were selected and randomly
divided into two groups, with 57 cases forming the observation group and 57 cases forming the control group. The
observation group was administrated with RIRS via disposable electronic soft mirror, while the control group
accepted RIRS via conventional repeatable soft mirror. The two groups were compared in the aspect of surgical data.
Patients' serum renal function indicators [blood urea nitrogen (BUN), creatinine (Cr), cystatin C (CysC)], PGE2 and
5-HT levels were tested preoperative and postoperative 24 h. Postoperative complications and recurrence were
compared between the two groups after 6 months follow-up. The patients were grouped according to whether there
was recurrence or not. The medical records of recurrence group and non-recurrence group were collected, and the
risk factors of recurrence were analyzed statistically. Results There was no sxtatistically significant difference
between the observation group and the control group in terms of surgical time, intraoperative bleeding, one-time
stone removal rate, and hospital stay (P> 0.05). After operation both groups saw much higher levels of BUN, Cr,
CysC, PGE2 and 5-HT than they did before the operation (P <0.05), but no significant difference in the
aforementioned indicators was seen between the two groups either before or after the operation (P> 0.05). The
incidence of complications and recurrence rate of the observation group were 3.51% and 15.79% respectively, seeing
no big difference from 12.28% and 21.05% of the control group (P> 0.05). The body mass index (BMI),
postoperative residual calculi and urinary tract infections in the recurrence team were remarkably higher than those
in the non recurrence team (P < 0.05). The results of multivariate Logistic regression analysis showed that after
adjusting for confounding factors such as gender, age, course of disease, maximum diameter of calculi, number of
calculi, location of calculi, and surgical method, postoperative residual calculi and postoperative urinary tract
infections were independent risk factors for postoperative recurrence of upper ureteral calculi after RIRS (P < 0.05).
Conclusion Both disposable electronic soft endoscopy and conventional repeatable soft endoscopy can achieve
satisfactory results in the treatment of upper ureteral calculi, both can impact the renal function and serum PGE2, 5-
HT levels in patients to a certain extent, and both present a risk of recurrence after surgery. Residual postoperative
calculi and postoperative urinary tract infections are independent risk factors inducing recurrence of upper ureteral
calculi after RIRS.
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WiRE L BSR4, BENL AL, BR4LS57 (P>0.05), HA M. k1.

Bl Wb, FBarpl, Zoiefl; Fik26~73%, PNFRE: FFAMRE SO 2 WR Y, I
Ty (48.16£9.72) %5 {AEHFEEL (body mass index, WIRZ CT. WIRFEN- R FIB IR R SR AL 45
BMI) 17.5~284 kg/m’, “F-¥J (22.57+2.96) kg/m’; AN THRIRE LB 45A HA<2.0 em; BAF RIS
JREE3ANH ~54E, FH (237+054) 4F; ZiAEA fF, KRRBZERIE; W REZWIRINFFEARBIT; L
0.6~20cm, V¥ (1.32+£0.35) em; FERZEA36M6],  HIRE S RIERIE sUd IS5 55 Tl 18~75%,
ZREA2F . XA, B30, Lo1apl; A IR BEAIEFE. HEBRbRE: AR E R
28~75 %, ¥ (4925+10.51) % ; BMI 18.1~ Ky FERWR ARG s S5 A7 PR R s BE
27.9 kg/m®, P (23.04 £2.58) keg/m®; 3N H ~ AR B REGE o  BEAEA R E FAR S BT,
54, P (2.19£0.62) 4FE; EAER0T~19em,  EAMKME; SIFWIRAME; fFAES, IF B il
T (126 £0.31) em; HESA 396, ZERE5A 18 FIEEMIIRERET; EIRSUHFLIN AL . AR L ER
B, PR E MR, Z2RESHITFENL  EERHEELSAME, BESEMERE.

®1 WMHEBE-RABR
Table 1 The comparison of general data between the two groups

PR 151(%) ZEEEE B1(%)
2H 5] AEK % BMI/(kg/m*) SRR AiAEAR/em
5 kg LiW3 ESd

WML (n = 57) 41(71.93) 16(28.07) 48.16+9.72 22.57+2.96 2.37+0.54 1.32+0.35 36(63.16) 21(36.84)

X HRZH (n = 57) 43(75.44) 14(24.56) 49.25+10.51 23.04+2.58 2.19+0.62 1.26+0.31 39(68.42) 18(31.58)

1 0.18" 0.57 0.90 1.65 0.97 0.35"
P 0.671 0.567 0.368 0.101 0.335 0.554
T T X ME.
12 Hi& FRALT A
121 F Rk BRI — M TR RS ik 123 S ERAFEN T E TARIEAARE24h
BEAT RIRS AT, XHIRALR A 0T T S M PR SIORUBASHARREKILT ., ES0ICEITAL (3 000 vmin,

BEATRIRSTAYT . BAKERAEAL TR . SRIDASRREE, A 15min), 50805 T-80°CHAFA Mo AL/ BT
TR B 452~ 48, BEBEAN, MHre () %K. HARHNAHR, 85 76008)), #H
0. MRS BE U A 45, S St AR DR AL T EOREEAG I I IR 2 AL (blood urea nitroge,
B RATHUREH A, MIERY, BE2EEES  BUN) JK-F, M UE R A b mE sk w m Lsr
2, Sl R25|S, THRRE FBE AT 1416%)%  (creatinine, Cr) 7KF; IR &E H L (45"
RN, RSB, EEAE SN RES T %K HRICAREAEY R AR AE, RS NG-
Beoy M A—WRE TR S S I E M SP100A BY) | P SR8 HCs L deh 0 5 i 33 2 bk 42 1k
RS, WSS AR ES . 11200 pm KOG EEIBEMER C (eystatin C, CysC) 7K. B
WA, HTEOLEER 08~ 1.0, Fkmiz15~25 AR (A7) K LEMABMG AR, BS.
Hz, IREARAHGE30W, GSEAaEREEE, & ELx800M), FHREGFHC G Wy iHRue , K5I if 7 R 21 iR
PRVER PR A SRS AR ST, MRS 4, HEA R E2 (prostaglandin E2, PGE2) M1 5-¥ Ak (5-
TG, RIS AR ATRERE B AR, MABIZE AT hydroxytryptamine, 5-HT) 7K.
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FHREANOL; RIG1~3 AR IR, 2~40)58/ 132 % % %484 fH: BUN, Cr. CysC,
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PGE2 f15-HT %, Logistic [A1 AR | 43 #f RIRS 36 97§ R4 L BL &%
133 RiGFRmEALLHEL RigkEie ™A, RIFELZMGERINE., P<0.05 4% %A 5 it
WERTERRE SR (B0HG: A3 MRABIR R B

DA AT YRy

YLk MR RAEDL | > wm

134 RELZEGHaEZE . 9. Fk.

BMI. #ife. 451 55, &50%H . diafid. FAR 21 WHEBEFAEBERILE

Jiak AEBEITE . RSB . RS R ARSI WL B FARME ], A i . — eSS 6
TSN TEY: S B R e I ) LL RS, 25 R S X
1.4 FitEFH*® (P>0.05), W#2,

RIISPSS 280 LA AL I . HREVEOR 22 WABEFAREEEDEIERILE
PR A IERME 72457, LIS = fRifE2 (v £s) PILL B AR I BUN . Cr il CysC /K P 3A iy

Fon, AR R AL e B il ie G BB Tk, 2R ESRIT¥E XL (P<0.05), HK
FEARFVISIAEA oA 3 s THEBERILABI (%) Fon, WM LE, 2R L%RITFE L (P>0.05).
AT P K g Fisher B UIME R ML I Z R WaR3.

x2 WMABEFANBERLER
Table 2 Comparison of surgical data between the two groups

205 FAREF ] /min AR H I /L — RS ATERREE (%) A B ) /d

WMEE (n = 57) 49.31+6.41 7.26+1.92 53(92.98) 4.53+0.74

XFHBZ (n = 57) 51.28+7.22 7.54+2.03 52(91.23) 4.7620.85

Y {H. 1.54 0.76 0.00" 1.54

P 0.126 0.451 1.000 0.126
TE: 728 .

*3 WMAHBEFAREBINEEREREE (vxs)
Table 3 Comparison of renal function indicators before and after the surgery between the two groups (x + s)

o BUN/(mmol/L) Cr/(pmol/L) CysC/(mg/L)

i A RIF24h A RJ524h AR RJF24h
ML (n = 57) 5.14+0.86 6.12+0.98" 85.21+8.72 88.24+10.24 0.75+0.14 0.91+0.18"
Xt IR (n = 57) 5.03+0.95 6.48+1.24" 83.27+9.12 90.28+12.33" 0.80+0.17 0.88+0.21
il 0.65 1.72 1.16 0.96 1.71 0.82
P 0.518 0.088 0.248 0.339 0.089 0.415

TE: TSREARR LA, 2RA50H R (P<0.05).

2.3 WABREFAEMEPGE2F15-HT /kFLbE ks,
W4 H 3% R I PGE2 Fi1 5—HT 7K -4 A i B 25 ERBAMKEXRARKZRILE

BIE, ZRWAESIFEY (P<0.05), HF4HH R BMI, AJG 5% B 4541 R FIAR S5 I R Z2 gy
[\ HEs, ZRMIGITFEY (P>0.05), W4, ZWBEETRAERHN, ERBEAESIT¥E X
24 WMABEREHREXEZMELEILR (P<0.05), PIglEEMER] . 1. Wi, 450 HE.

WL ZH AR I I KGE R RN KR A SEAKH . daiE . PR EReHE . REk
3.51% F115.79%, X B& 20 43 51 A 12.28% F1 21.05% , PR ARG MR AR, 258 gi =
WL B, Z2RYIESEITE L (P>0.05), X (P>0.05). WLF6.
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x4 WABREFARUGMEPGE2M5-HTKFELLE (x+s)
Table 4 Comparison of serum PGE2 and 5-HT levels before and after the surgery between the two groups  (x + s)

PGE2/(pg/mL) 5-HT/(ng/mL)
285
P NG} RJ5 24 h PNl ARJ524 h
EEH (n = 57) 328.45+42.35 357.31+49.56 228.67+20.42 275.32+22.34
X REL (n = 57) 334.20+36.78 363.48+42.13 230.45+18.27 269.40+26.83
8 0.77 0.72 0.49 1.28
P 0.441 0.475 0.625 0.203

T THRAARR LA, ZRA50TE L (P<0.05).

*5 MABERRHEAEZEZMELELE Fl(%)
Table 5 Comparison of postoperative complication rate and recurrence rate between the two groups n (%)

25 8RR
KA IR WAPR FR IR FERAE R

WELL (n = 57) 0(0.0) 2(3.51) 0(0.0) 2(3.51) 9(15.79)

XHEZH (n = 57) 1(1.75) 2(3.51) 4(7.02) 7(12.28) 12(21.05)

X 1H 1.93 0.53

PE 0.165 0.469

*6 ERAMKRERAIMKEFLILER

Table 6 Comparison of clinical data between the recurrence group and non recurrence group

PR 51(%)

205 R BMI/(kg/m®) SRR/ 4541 HAR/em
% £/3

HRMA(n=21) 14(66.67) 7(33.33) 49.67+9.21 24.09+2.46 2.51+0.50 1.33+0.29
KRR (n=93) 70(75.27) 23(24.73) 48.49+10.95 22.50+3.02 2.23+0.65 1.28+0.34
XItAE 0.65 0.46 2.25° 1.85° 0.62
PIH 0.419 0.648 0.027 0.067 0.534
- A8 191(%) SEANE (%) FARTBE (%)

LV 3 EZ 3 Zef) At — KPR PR FALAT A
BRH(n=21) 12(57.14) 9(42.86) 10(47.62) 11(52.38) 9(42.86) 12(57.14)
KA KM (n=93) 63(67.74) 30(32.26) 50(53.76) 43(46.24) 48(51.61) 45(48.39)
XItE 0.86 0.26 0.53
Py 0.355 0.611 0.469
21571 Bt [l /d RIFHRBAEA 61(%)  RFEEH BI(%)  RIFMR 61(%) RIFWIRRES (%)
R (n=21) 4.62+0.57 5(23.81) 1(4.76) 2(9.52) 3(14.29)
KE KM (n=93) 4.65+0.68 4(4.30) 0(0.00) 2(2.15) 1(1.08)
Xl 0.19! 6.48 1.00 5.36
Py 0.852 0.011 0.413 0.316 0.021

W 18l ARJERICR A Fisher YIHER L
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2.6 #IMRIRSHETHRE LEEARGELNSE
% Logistic B3 547

¥ RIRSIGIT R IRE B A5 ARG B E KR
WA (Bk=1, KEEK=0), UBRHRHIT
P<0.05 W52 KR AE N A A2 6, 7ERGEMES] . 4F

W R, ARk ER, Sl aiiEm
FARFEFRIAE G, ZHE Logistic [8] 55 #7484
RN ARJF 5% S50 MR T W PR F B 2 52
RIRS AT RS L B4 A AR5 52 & il S7 fa s R 38
(P<0.05), W37,

F7 #WMRIRSHETHKRE LRERAAREFEEXRHEE X Logistic @547
Table 7 Multivariate Logistic regression analysis of influence on recurrence of upper ureteral calculi after RIRS operation
SES B SE Wald x* 1 2 ORfi 95%C1
BMI 0.871 0.395 2.580 0.109 2.389 1.125~5.253
ARIGERER S 1.249 0.473 7.102 0.007 3.487 1.417~8.762
ENEHATEN TS 1.386 0.461 8.486 0.004 3.999 1.480~10.578
g i -8.693 3.272 15.144 0.000 0.000
3 g B THAEARE LK, —HIEERBIR, #5508

JRRYL AT, LS A R, XS B

3.1 HRE LREANIGKIETT 77iE

HAT, $bReE LSS A R RHMFAR I
RIRS. RIRSH T A [ SR E AR, X E
BN, HaIREHREEAERN . TP RE
AN AERE AR, ATV A I R R PR AE B TR RS R G
BELER IR LB, TERMIRE LB AR,
YA AN . R PR DR A i AR A
FARECIBIR IR, RS AR BOBO IR A AT
FHRIRE L BSs A B B — IR S A RN
90.00%, W] W = T R A A B T B IOL R AR
(70.00%) o ABFFEh, — ML T 5805 5 0 Fn]
S VBT PR 1 B A I — UMESS A B BReR i
4 92.98% F191.23%, 55 SCHR"MHE — 8, AAFTEL
B, — UM 3005w R AT o A i DR A R B
BRI ZSATE BRSO Y . — U B e
H BOYLU &85 2009 44l , il 4R A RE, H
FE LRSS AIRTT T, AR 2 e e ok ez T
HOUR] A PR RS R . A, PIULEERR T
— RS RRFARI AN, FARBSE] . A i
FEBERTI AL, 223Gt 5 X,

32 —RMHREHEMENTTESHRENTY
321 RSt AR @ —WRMERRE B

PHAET . AR, RS, EWEs, Relk
A LT R A A A PR U AN TV PSS ) SRR
IR, U PR AR B S A, T 3 T )

LT 40 PR s . BOZZINIZE S s, —iIK
PR RS OB T o AR MR S, WiE A
THERFARY , (H— P PR B R I Sl s DR 5 J%
YURHEABIE RARE M KA . ARG, AL EIF A
JE D RARIER, ZRIEGIEE . ML, —
DR R R RS B ES a Ah, BA
B ek,

Foies @ AWIRGERER, HHBEEAR
J& I35 BUN, Cr Fll CysC 7K 24140 AR [T 8 7t , {5
PR F AR R g, 2RI gt m L. $#
Ny A — M R RS AT RIRS, 5% #LA]
5 PR PR OB AT RIRS, Y92 i R4S 1 Be 4
BAE I B TRE A — e B, (AR B R
DIREMse AR B L, TR 25, A"k,
RIRS AHXT T bR AE O Ba A AR N2 5 B B A R
PR RS SN, FFERAE T . S IRIE B AR
TG, T EM T TR, R
i, ARECRBE MRS, IARER 1E B it Y 5K,
HFARGIIELN, KB E R S8 A SR 05345
323 FARAUGAEE G @ AUET, HERH
AR5 7% PCGE2 Al 5-HT K8 AR B B Ik, (A
WL R E A R R LA, 22 AB i, PGE2 FI5-HT
BRI MARAEN BT, T RBETFARGIG R, ZAH
FERITR, TR — KR FRER A, SRR
AIE VRGO, 25 | — TR EE PR A A E
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R, AWFFEARI R, B ER, B W
PR 5 | b A A (5 2 AT o
324 REAAXFFHa ARRSGEER, WE
HAIXS BEAL A B I T ORI 12 %, BB &Ry M
15.79% F121.05%, WA EH LK, ZFTL0iT¥E
X $n: iR —RMH RGO, R ]
AIRE P, TTEAOER A RE, RIG¥EHFEE—E
R %o A SCHRPORIE , R RS LS ARG B &R ]
ik 19.35%, Wik bRE S A8 K FN17.65%. AWH5R
W, IS R IR L T 21 )4 & R, RIRS
RIGEKFN18.42%, 5 CHRPHE FA—EL
3.3 ®MRIRSATHMRE LEREARFTE LML
B EZE

ARWFFEHE— 00 T RIRS TR M IR A | B 4y
RIEERBZWME R, PERSPER LR : RIRS
IRITHIRE LB ARG E K 5 BML, RIF5REAL A
ARG IR R BGA e Hop, RIGaREAE A ARG
WIR R IBYY & RIRS IR R IR B ARG 2 k1
MSTfER R RIGFRE LG, TTRES PR A,
AE B o BOR T R AT REHb AR B 25 A T B
RIGERE A —LEHEA 25, LIS A5 . X T
RATIA G AFAEM IR RIBGL R, ISR PURYLR
J7, DA PRR S 0 R ZR IR 5 S 1) 235 40 52 2 AU o
PAEE, APFRPESE, RFECETHZ TR, Al AL
WA R A, AR TS AR R

ZE LR, U A PR A AR RN AT
PR PR B B T RIRS I T MR L BESs £,
BHHEOERFALL; [EARFXEE SR, 7E
PGE2 Fll 5-HT /K3 2577 — @ B2, iAFAE—E
M R, HPRFPEGE I 225 . RIG5k 4
FIA 5 W IR Z I 2 S0 RIRS 16T R A 1 BE4h 41
RIGE LM ERFE . Hit, SRECH R T His
i, DASSAT RE Mk A J5 5 47 5% B RN PR FR Iy, Xif
FHBIARGEAE R, HAEENE.
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