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Abstract

Objective: To investigate the effect of metabolic syndrome (MS) on the risk of tubular stones in pa-
tients with postoperative urinary calculi after indentation of double ] tubes. Methods: From October
2022 to October 2023, 79 patients who underwent urinary calculi surgery with double ] tubes were
selected as the study objects. According to the results of metabolic indexes, the patients were di-
vided into MS group (58 cases) and non-MS group (21 cases). General data and laboratory indexes
of the patients were collected. After the double-]J tube was removed, the occurrence of tubular
stones was confirmed, and the risk factors of tubular stones were analyzed by univariate and mul-
tivariate Logistic regression. Results: The proportion of patients with hypertension, diabetes, hy-
perlipidemia and smoking history in MS group and the levels of SBP, FBG, UA, TC, TG, LDL-C and hs-
CRP at extubation were higher than those in non-MS group, and HDL-C was lower than those in non-
MS group (P < 0.05). The incidence of tubulariasis was 27.85% (22/79) in patients with double ]
tubes after operation, and the incidence of tubulariasis in MS group was 34.48% (20/58) higher
than that in non-MS group 9.52% (2/21) (P < 0.05). The proportion of uric acid calculi in MS group
was 34.48% (20/58), which was higher than 9.52% (2/21) in non-MS group (P < 0.05). Unifactor
analysis showed that patients with tubulization had longer induration time than those without tu-
bulization, and the levels of diabetes, urine crystal, urine protein positive and FBG, UA and hs-CRP
at extubation were higher than those without tubulization (P < 0.05). Regression analysis showed
that long catheter indwelling time, presence of urinary protein and high levels of FBG, UA and hs-
CRP during extubation were risk factors for tubular stones (P < 0.05). Conclusion: MS is closely re-
lated to the formation of tubular stones after double-]J tube surgery, and can be used as an independ-
ent predictor of the occurrence of postoperative stones. In addition, long catheter indwelling time,
presence of urinary protein and high level of FBG, UA and hs-CRP during extubation are risk factors
for tubular stones. Early life style intervention in high-risk people with MS can help reduce the risk
of morbidity.
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B, OF R B O™ B, AN R S G SIS A B R RS, TG IEEAA (1]
R, B RE ARG AR s A S AL, WA PR R ES A BRI AW EE T, T RS A
FARBTREZETBL RJEHETEEX T RO ORRIBG 51A,  ANT FEAR PR B A BEL R A F) XS
iy AR B T WA TR ML 450, 3G AR PRIE IR G . PR 3R RS ), /D JR
EEAXT EWRRE 2] RLREIEMS)2 — AR A AVIROL, HAF AR ITRE . e b Z AR
i T BA B A 5%, SO MR BRI B PR S 2 P i g R R DT AR OR[3]. DA TSR,
MS SR RS A WA B BRI, R BN AT RERS SR pH AE ARG IRESHRMEE N PR Eh 7127
A J M SAEARAS[4]0 (B OGT MS XA JE XU T A5 R R 4l A R A RS PR S 1) Bk = AR Gk 7, DRk,
AW E RIS MS XS IR RS5O ARJE X T B MY 450 R IR, JEa el RErfafe bz, A
R B AR HE -

2. AREH®
2.1, — AR

FEHX 2022 510 H & 2023 4 10 H ABRATM IR R A TFARHHEEX T ER 79 B 5 . BAFRHE: (1)
Wy >18 %5 (2) SUWIR AN Z 3 IR B IE A BB S R E 4 (5], FRBe i RS B A I
ARARERIIEEN T E; 3) WKERERE. HbrbaE: (1) BEEAWIRRMER 5 (2) mEMS
DiaeA4r: (3) AUIRERZE SRR ZREL: (4) MR EA R . RIS AL R MS
#H 58 1 5E MS 41 21 . MS iZzWibrifE[6]: (1) EBIEMEEGEE, oMM > 85 cm, TR > 90
em; (2) FHACHT R, 2SHEMPE(FBG)>6.1 mmol/L, 45 2h I >7.8 mmol/L, BREEAEA KR 5 s
(3) FRMREFH, =BHM(TG) > 1.70 mmol/L; (4) flfil/k: [iLE(BP)> 140/90mmHg. & ik 3 &%
VL -BIRTHL . AHEFE & BB B 2210 B R 2 ik

22. FE

2.2.1. —fRFRIE
W FE BB 9 [0 AR IS B R B IR PR BORE, BRI SRl s, MR EFR A (BMI). &5 A B fi.
BB T IS WO s

2.2.2. SLIGEMRXIER

BB XTI BRI, YR A IS B R IR R (SBP)s SRAE RS 3 mL 2 IEER KM,
R EALBREN E FBG, FHRIREELIE MIRFR(UA), RAE&LV8 A _EHBen LR, 2Ry g
P A TARESR AL 1 4 B sh AR A A3 AT A0 s i fE R BE(TC), Wl &R A I AR, TG, W5
IR E SRR 2 B B vk I R T R B IR B (LDL-C) % JE i 8 1 E ] i (HD L -
C), W&IRE LR L AMRAR; G il e i C RME F(hs-CRP), X7 &V H UK
EEAEYRHY: R pH MRATHS IR pH (E, FIRE A e RIS IR 1 JRES &

2.2.3. HESRITEE

ARG IR B IR R AL T 8 I Ak R B BT A A0 2, YRAARAE[ 7] R T 7 B BN i mT WL v ROIR 45 A
fib 455G AR T AN EE Tl s T R P EIR ] LT SR A s T L ANEE R N s A AR RO, LR
SR, R .
2.3. GitESHT

KM SPSS 21.0 B EEE. EXRTHEREILUT )8R, H ¢ 5%, BRI E R, H
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KRR K2 T Logistic [BIH MM iA JR R &5 A A A B B T & IVE St R AR fERA R, P<0.05 B
HEF .

3. 58
3.1. MS A53E MS AIERER B

P2 B B B X T &) SBP. FBG. UA. TC. TG. LDL-C. HDL-C. hs-CRP 7K*F-%f b TG it2%
ZEF(P>0.05), MHETHEX]EN, WMABESRER SBP. FBG. UA. TC. TG. LDL-C. hs-CRPMS
AT H MS A T9E MS 41, HDL-C P H MS KT 3E MS 4(P < 0.05). MS A m ik iR
Wiy mARMUAE . WO s B L. REREIY S T HE MS 4P <0.05), WL 1.

Table 1. Comparison of clinical data between the two groups of patients [cases (%), X £ s ]

1. MABEFEIERFRELEBI(%), ¥+s5]

fatn MS #(n = 58) 4k MS H(n =21) Fels P
45 0.262 0.609
% 35 (60.34) 14 (66.67)
& 23 (39.66) 7 (33.33)
FERE(%) 4926 + 8.79 50.13 = 7.68 0.397 0.693
I 51
e UL 38 (65.52) 8 (38.10) 4.476 0.029
L] 37 (63.79) 7 (33.33) 5.797 0.016
5 RE IS 39 (67.24) 9 (42.86) 9.637 0.002
AR EE 8 8 (kg/m?) 25.78 £ 1.61 23.12 +2.02 6.052 <0.001
PR 4 32 (55.17) 12 (57.14) 0.024 0.876
[=gars) 33 (56.90) 11 (52.38) 0.127 0.721
W AR 5B 41 (70.69) 8 (38.10) 6.954 0.008
BHE X T &R 112.89 + 10.74 108.53 + 11.45 1.455 0.150
SBP (mmHg) ‘
P 126.53 + 12.84° 112,75+ 12.312 4.259 <0.001
BH B T B 7.14 +2.08 7.05+1.18 0.187 0.852
FBG (mmoL/L) i
B 9.12+2.137 7.26 £2.05% 3.462 <0.001
HEX T &R 343.77 +49.16 336.24 + 50.13 0.598 0.551
UA (umoL) .
P 389.42 + 51.24° 347.34 + 55472 3.155 0.002
B B X T B 421+1.02 416 +1.04 0.191 0.849
TC (mmoL/L) ‘
W 5.78 +1.282 424+ 1.16° 4.838 <0.001
BHE X TSR 1.34+£0.28 1.28+0.23 0.872 0.386
TG (mmoL/L) i
W 2.78 + 0.49? 1.35+0.242 12.791 <0.001
HEX T ER 2.31+0.45 2.27+0.32 0.438 0.662
LDL-C (mmoL/L) i
PR 3.62 +0.82° 2.45+0.38° 6.279 0.018
HDL-C (mmoL/L) BE B T B 0.83+0.21 0.85+0.22 0.369 0.713
DOI: 10.12677/acm.2025.1551434 782 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551434

WnT 55

W 1.03+0.18° 1.14+0.212 2.294 0.024
HEX T &R 531+1.13 527+1.14 0.139 0.890

hs-CRP (mg/L) ‘
P 7.69+ 157 6.13+1.38 4.022 <0.001

E: SRAHEN T ENMLE, 2P <0.05,

3.2. MS 4 53E MS ‘AMfEE AR E B REEE

79 BIARJE BB T EREEREMESAMA 22 4], (5 27.85%. MS HEE HEX ] &5 RAM
YA 20 B, L 34.48%; dE MS HURAFE S 2 1, i 9.52%, MS AME S AR ARG THE MS
H(r*=4.780,P=0.029). MS H I &5 A h RS S5 4 22 9], JRERSS A 36 191, 4351l 5 B 37.93%. 62.07%:
4k MS AN E S A hEIRES 54 14 4, JRERZ A 741, 735 5L 66.67% 33.33%. MS ZH FRIR 25 41 151l 45
b T AE MS 4 (2 = 5.133, P=0.023).

33. BEEEN ) EEMESARENKLEERS

P2 H B L T AR SBP FBG. UA. TC. TG+ LDL-C. hs-CRP 7K K3k &1} SBP. TC. TG.
LDL-C /KPR gt it 2 (P > 0.05), FHBECTEHEX ) G, MAEERE R FBG. UA. hs-CRP /K
P E HRAEA S T RKEMAWP <0.05). RAEMESAEEEEREN KT RRERE, FIRRE.
PREZEIBATE PR d bEME 7 B3 s TR KA B (P < 0.05). W4 2.

Table 2. Single factor analysis of the risk of tubulolithiasis [cases (%), X ts ]

2. MESARERNEBERS(HI(%), Xx£s5]

E{=tan st Pl P
KHEMn=22) KR (n=5T7)
5 0.724 0.395
% 12 (54.55) 37 (64.91)
S 10 (45.45) 20 (35.09)
HEW(H) 50.26 + 7.48 49.13+7.23 0.617 0.539
i s
o IR 13 (59.09) 33 (57.89) 0.009 0.923
B PRI 14 (50.00) 20 (57.89) 5.277 0.022
fe I IR 10 (45.45) 38 (64.41) 2.996 0.083
1 E R (kg/m?) 25.12+£2.05 2428 +2.17 1.565 0.122
AR
WIRESEA 0.873 0.350
H 13 (59.09) 27 (47.37)
G 9 (40.91) 30 (52.63)
FECEE 0.016 0.898
A 10 (45.45) 25 (43.86)
" 12 (54.55) 32 (56.14)
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R A sk 0.267 0.605

l 13 (59.09) 30 (52.63)

" 9 (40.91) 27 (47.37)
BB OO T T TE](d) 33.48 +4.15 26.67 £5.28 5.429 <0.001
B BN 110.53 + 10.25 109.45 £ 9.36 0.448 0.656
S0P (mmite) REHS 121.62 + 10.74 119.53 +£10.45 0.791 0.431
BB X T T 7.35+2.05 7.21+2.01 0.276 0.783
PG (mmolL) WE N 10.05 + 1.21 8.13+ 1.02 7.115 <0.001
BB T B 346.15 + 45.29 335.12 +£42.51 1.045 0.313
VA (mel) AW 372.51 £45.29 343.36 + 51.29 2.336 0.022
BT B 4.15+0.85 4.05+0.76 0.507 0.613
T¢ tmmol/L) REHS 5.05+1.20 474 +0.49 1.640 0.105
1G (mmoL/L) BB X T AT 1.36 +0.25 1.29+0.23 1.184 0.240
WE R 2.05+0.41 1.96 +0.25 1.187 0.239
BB O T 2.33+0.41 2.26+0.38 0.718 0.475
EDL-Clmmol/L) WE N 3.15£0.62 2.98 £0.37 1.498 0.138
B BN T 0.82+0.21 0.81+0.15 0.236 0.814
HPLAC (mmol/L) AW 1.05+0.12 1.09 +0.13 1.251 0.215
BB T B 530+ 1.12 525+1.22 0.167 0.868
he-CRP (merh) RE WS 745+ 1.34 5.54+1.27 5.901 <0.001
JK pH 18 5.66 + 0.98 6.04 +0.93 1.604 0.113
JREH 4.115 0.042

H 16 (72.73) 27 (47.37)

93 4 6(27.27) 30 (52.63)
PR i 4.370 0.037

FH 13 (59.09) 19 (35.59)

[Yikes 9 (40.91) 38 (64.41)

34. BEBREN ) EEMESARERKESERS

DI R ERAEME S A NREEE =1, L =0). GFERmE. HEN FBG. B IRE N [,
WENR UA. JREA. RS WER hs-CRP A B EIFIHTIRE, WE 3.
SEREIR: MBIRENEEK., FAERE AR EN FAKFH FBG. UA. hs-CRP 245 A R AN
fER R (P <0.05),

4. it

BB AL S 22 D A R AN AT J7 U AR, MS FEFRIE A N B Th O B0 3 B 2 BT, SRl AT 2

% 4,

%

JC Logistic [A] )74 #7
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Table 3. Variable assignment

=3 TEWE

A T AE
Wi PR A =1%=0
RER FBG UEREE PN
B R I ] JEEN
WA UA JRAEHA
PREH H=1%=0
PR&S H=1Xk=0
RIS hs-CRP JEAE Fy N

Table 4. Logistic regression analysis of factors related to the occurrence of tubular stones combined with MS

4. MESAEH MS KERIEXE R Logistic @A

Bl B SE Waldy? OR 95%CI P1H

W R s 1.619 0.895 3272 3.238 1.669~29.172 0.071
HE I FBG 0.521 0.241 4.673 1.042 1.669~2.700 0.031
BB SR (A 0.589 0.265 4.940 1.179 1.669~3.030 0.027
WEN UA 0.614 0.248 6.130 1.229 1.669~3.004 0.014
JREHA 1.481 0.451 10.783 2.963 1.669~10.644 0.001
PREE i 1.444 0.768 3.535 2.889 1.669~19.092 0.061
& hs-CRP 0.637 0.251 6.441 1.275 1.669~3.092 0.012

BRI B ER A 33.9%, MS DUJES R, O IERE KRR AL Z QR ESIE, BEESEUEE
M RS R PR K Sk, B 3N s R o = IR LR S5 HRE KUK o BEAh, i 22 5] R R
SRS H, PR R A R R R B NI R 2~3 15[8]. AR H, MS 4. KRR, s
MAE R B 5 L MR e 4. SBP. FBG. UA. TC. TG. LDL-C. hs-CRP /KF-¥J% T4 MS 41, HDL-
C IR T3E MS 4, #E—B il MS BEAFIE RGNV R S R AR, [FIR MS 82 R L1552
wr AR SR ZREL, (RAEWR R R S — 3 . KR pH (<5.5)72& JRIR A A1 T
EEJER, 1 MS A AR ZHPIAR), TR @S I u E /NS Na+-H+ 22 e ds, S 4 5L,
SBURBRRAGEE 1 TR, TR SR pH 35S, (R IRERSS ST Hi[9]: FLiRk MS Mg I 48 vl |
WE /NG F MRS R ORI, W E R, RS RRES S ARG R, R R R
To TR A5 S IR e e A 5 MU PR BRI, 3t — 20 I 2 v PR IR PRRE , 10 PRV AR 485 7 1) Fiie A O 2R
AR R, HES 5EAKOIERR10]. B, AHTF IR AR X T8 A 440 T 35 0 XU
3R KI5 MS 1R, BAE N MS AHICIA PR 2R 45 AL TSR PR B 16 $2 13T i 3R AR 45 o
KBTI, MS A ES A UIRIRE A NE, HEEIE 62.07%, PR TIE MS 41 33.33%,
YW MS R JRER A0 B . 5 FKIFRESE[1 1B FE 4R AHAT, FUONIRBRES A 3 () LDL-C /K- H
BE TR A B, LDL-C 5%l gl i F R s JRIR 45 A A, s AR AS B2 51 R IR
WHENE T SR S RERIREE LT, TR PR PRI pH A, 55 I0H PR ER (VA A, 84 T MES, (
HBEGE AL O BT R IL LTSS 1 2B 48, JRERAE N0 (R GBI A) , TERE SR B R i L (2 3% Bt
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el LB MU PROR S 2 (et PRI HEM G, 32 e PRIR A5 A T A, T ML ) A (2 HE— S5 m R R
W R A E AR RENE . AWTTU, RS S0 K B BE N FBG KT m TR R AR, 1#
ARER I RKT FBG S EX ] & BFNES AN RERR, d—PZHKEIHIHE7R, FBG & H
B S AR AERMSL R R . X 5 IR EMEE13 S SL, H s M A B SR S AE I G B
oy, HSpHEIE W RER DU IR ME 240 WEIR B 5 B 2 BB IR, FERIBRIRES R, PRIGIRER-T
iR AT B pH E TR, RGP IREREEE AN, (e JRERERAEN J RIS ARIETOR, TRIRES O AU %
Oy [, HE PRV B RS S IR R AR 2 g, X el Y 50 T R I AE VIR AR AT
NEAERIEMFA . MBI TTMAR I, =R 3 (10 53 308 G B ) A B 0 s PR R S e Ly, TR i
FE P g R A = it — P (R B IR B R A A T B[ 14] DRIUE, X TSR SAE B T 5, ARz b
TR T IR 28 T ORI PR AR AT B

AL TR BBERIRE RN JREA &L UA KPR SR RGO BFHEARG ) EHE SO
JRA IR, A A4 RAT B B R E I RSO . AR R RARE I mKCF1 UA SR I S kA e
BrAIER . BRAERTFCRMT, FRAE P N T R S 2 NP G5 A T B R, X T AR, R IR
HRSUIIR L S BOA R AR £ 5 A H AR T B 020 AR, b et &5 (AR B 1510 3 At PRI IRLAE g A
DL MR ARG T RAT B3 A ORTE, 24 UA WIS & N PR A PRIV, e (PR PR Bk 2 it /.
NEREGERGRETOR, WRERTIR S BB 0 /NE LR, SR MR DIREZAR, IR
BRI, X — L FE P BRI 707X LA, AEIIMAUIRES T SR s S 0o IF R SN A A [16]. T35t
PR PR 3 I i R B FIAE X T B R AR, NS A A% D B REEAE K [17]. IR, JRER
A T R 12 RE RS VR PRI s 0 FRLART (R 45 S M5, (e A ELAE XL T A R IR SR, e T MY 45 4 18]

FE LA T s kA 0 8 4 2L 2R 52 45 555 O PR R 5 B 4 L 2 T i J82 5 s 2 N A 2 1 (s
CRP), HIKF2 B JCRERIBRETAR R i B, R T mth 5 838 Rk MS S VISR [19]. ABtFeH, K2R
B 54 R B PRI ) hs-CRP ZK-F i TR AR, 1A W om0 I I 7K1 hs-CRP 2 MY 45 4
KRG ER, RYIIAE T BEAE BRSSO f A R R rh i fi £ r, LA AT REE 51 Y BS54 Ak
SfERNER . RIBKREAARNE, HEW T E EERE SNSRI U A B R, B B R
BH BRI PR PRI PR B BB AR S AN AR, X AR 22 55 X0 T A8 X PR IE RIS ¢, 7T
FURAR N FE N hs-CRP 7K-P-Th sy, AN 3 5 S S50 A 20 XURS: (0 BRI 22 1 R BT, T e S5 AKgt
EREAEANR . F350, AWHUER OIS MR, (HIF RN RIS R S5 (U GRS 45 40 A1 PR IR 45 40 ) EAT
RN, BT RSN 5 IRIRA AR BN Z 5T B, MS X T H KM AR, &Il E
e FEOCHK . ARRWE TR B 8RR, R 2 Lt RN T AR AT RO AR G TR AR 14
ZRATHEPEN &, — 5 TR ANIRTCSORE 5 X T & MYV S5 T K R OGRS oIt Dy T AN s 15 2
B A SR R B R, 5 — 7 SR A R MEE 0 5 MS IR RRIFRARDS, DU RS HEHI 7R MS
EANFSRME A FR AR, IR E iR IR A R -

LT, MS B E RN R R ARG T B IS A5 B R B, e PR A SOIN s & 9 MS
BEMARJGER, DRI AOE X .

E&mH
VLT RHE TR H (2019B01134).

SE 0k
(11 BHER, X7, 22K, & SMHX IR R G A BRI OUAH SE R R = HT )], BB, 2023, 34(1): 43-46.
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