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Abstract

Objective: To investigate the predictive factors for female patients with mild renal artery stenosis,
assisting clinicians in early detection and intervention of the disease progression. Methods: We se-
lected 92 female patients who underwent renal artery MRA examination at the Huadong Hospital
from January 2019 to December 2024 as the research subjects and divided them into two groups
based on the presence or absence of renal artery stenosis: mild stenosis group (n = 52) and non-
stenosis group (n = 40). We compared the demographic, clinical, and laboratory parameters be-
tween the two groups. We used Logistic regression analysis to determine the independent risk fac-
tors for mild renal artery stenosis, and constructed a receiver operating characteristic (ROC) curve
to evaluate the predictive value of different variables for mild renal artery stenosis. Results: In this
cross-sectional study, Binary Logistic Regression Model showed that age (OR = 1.088, P = 0.002),
hemoglobin (OR = 0.946, P = 0.002), and standard score of serum calcium (OR = 3.248, P = 0.004)
were the independent risk factors for the development of low-grade RAS in women. ROC curve anal-
ysis showed that the area under the curve (AUC) was 0.706, which had a certain predictive value for
mild renal artery stenosis. Conclusion: Serum calcium levels are a risk factor for the development
and progression of renal artery stenosis and can be used as an indicator to screen patients at risk
for this disease.
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1. 3]

3225 B Bk A% (renal artery stenosis, RAS) 2 i 15 s ik ek A 2 /N T 50% AR AR [1] [2], R HAE
RIEFH AR, (EFFARE, XFORES TR 4R M & IR 5 B0 R 22—, R 18k ”"HEI%F
(chronic kidney disease, CKD) /& & (1178 7E fa 6 IR ZK[2] [3]. 32JE RAS (15 138 il X T 597 32F Fi N g 3
GG EAEER Y[3]. R, HATE W HE RAS KW 7T EBEERERGEEW L L, flinEaL it
)38 7 (color Doppler ultrasound, CDUS). 15 AL 2414 IfiL % 18 5 (Computed Tomography Angiography,
CTA). REFLHE Il 1% 2 (Magnetic Resonance Angiography, MRA) A7 85 IfiL 2 i 5 (Digital Subtraction
Angiography, DSA) [4]-[6].1X 26 75 1% BARTE RS RAS J7 THI LA 5 e I Ut R Re S, E PR 1 L s AR
PR A SR T EAAAE RN S R [6], (H/3HAEREE RAS K IR 25 v 1) 52 52 21 BR 1 .

IS A S — s BRI B AR b 5, FLAE I 45 A0 B 30 ks R R A0 1) R A R R R VB FEAE F 2
51 RS R B e IR 9T 7] [8] '%‘KJJHJM%*Eﬁé@jﬁ‘ﬂ%\%%%ﬁ]ﬂiﬁ*ﬁﬁ?ﬁ%%ﬁ%%5@51[3‘][1] ISR
— M NBEAAR W, R 2R B I 0 o 2 S B A A L 18R B0 (CKD) i3 ApE R i 28
0 IV R BB T [9], BEAEHF AR, E[L%%J(?ﬂ%THnLJi%ﬁﬂ%Hﬁﬁ OB, B
W0 g LA ES A N R AR D RE RS DL A 280E SB[ 7] [10] [11]. &R Ftat &I, i i AS K-
kAR i R B T RE IR AR OC[12]. SR, H RTEN G A K 55 E RAS Z 181 C R R F
THEAR, JCHR LM RF X R A . R P LT 5 B BkR PERE AL A s BE AR DG, (H H T
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VFZWEAURM], B T DO RESLAD S IR RIS, Lo P52 RAS (NS KUK AT R [13]-[15] -
[ A FE A T SRR, EF LA DIREA 402 RAS HYSRAL fE kG A R [16] .

Bk, AW ARG LR RE, RS K 558 R B s koA A etk Jl I b w vk R
(I AR, ASHIF I8 A5 B4R R LS /KPR VR B RAS 07 A bs 8 WA AT AT PEANIG K R AR, [RIE Sy 2otk
RAS 75 fi A HE S-S0 A AL TR S (8T AR BT FTAK 3

2. ZINEH*E
2.1. FAEHR

AW 2019 4F 01 H & 2024 4F 12 ATEERERLE WA 1 92 #1475 S ikIEHE 58 MRA £
B B FAE R SR, AFRHE R B2 I RIS S MRA H RAS AN RAS M Zctk B,
HEBRARAE N ™ RAS, SRR . SR 7 EE Ol Th RS R A R0 EUR 1 Bl 4k % M FOR 55 IR Th e TUHEIE
BRI REVHARIE « 1 MR AH G 1A el (n 22 Ve R B B R0 45) . IR BRI B AR AR I 45 R 55
KHHAR L . KU RAS 5E XCRAET RAS BIFEFEE AT 50%., AN 92 Fl et E, H 52
BRI RAS 21, 4% 40 12076 RAS WTHEA . AW TR — A 5 BRI @ 4R AR Be Be A 325 0 2= ik
{3 Tk 6 R A B 2 AT, BT RS IR B LR (IR HEES . 20200070), I AR AR 5 &1 23Rk
A T2 5 3 B S R =

22. BIRWKSEN

HIIZE = TR R RHE, AR A OG04 Al T, POk, #EERS). L=
FSAAR AR hR DL R AR S0 R 2 s S0 8 LA AN R s o s L 8 SO LR & > 140 mmHg A/ES
£FikE >90 mmHg B8 FH B MU IRYT o 76 BEAE B PRI St B ETE AR FH Jik 5 22 5 1 IR B 25 1) N e 12
W7 H BT B PR S BRI AP 7 mmol/L (132 iR E W EFEEN . SR =M AT H AF: BNP. pro-
BNP. JEZRZ(BUN). IMLiEHLEF(SCr). HEIMHE(FPG). Ik (SP). HEH(ALB). MHHEEE(TC). Hih=
Bi&(TGs) 25 G 2K FI(LDL). =% % flg & (4 (HDL). IiE44(SNa). MLi%E45(SCa). ML45xE 7> $(Z-Sca)-
I HH(SK) « M35 FRER(SUA) . IMLIEE(SCI) FUAR S5 iR (PTH) . MU HLIR IR 2R (T3) . FUIRIR 22(T4).
P& IR BRI ZR (TSH) « ¥ 25 = I HUR IR IR R (FT3) i 25 HUIR IR (FT4) JR p-13k & F (U-$2MG). JR al-
RS EH S5 UL AR (U-0IMG) . JRILEF(UCH) AR BN (UNa) . ST PR SR R 0 — 0, B siie =
IS5 7E B i BRI a8 A AR I 5t 56 i

2.3. {RE SRR RO

1E5 BRI B AR R B s B RME H 32 il 1E Sk Z6 8 7 3-Tesla Siemens Magnetom Prisma SCanner |
HATIEXT EE MRA. DLEEIEIG 21 ms. [ A 3.42 ms. #4418 220 * 176 mm 7. 218 x
256 SKEMFE. VI RN 0.60 mm. P —25%, ANy 4 min Al 54 s $REL=4E €47 A] MRA
K{%(3D TOF MRA). 2 &G VU RHE A M T RAS 11 3.0-T MRA Rl g 5L, MR s ELAR [ B A 75
FE, K00 RAS HA N2 /N T 50% I sy /b [1] -

24. GtFESH

>k HI Kolmogorov-Smirnov #6461 & i AR B8 A IE SR 0 A, 75 & IR 70 Al 0 IE S84 B Hik P 218
+ PR, AR 2 R UBCR I MOIAE A t K056 . fEH) Mann-Whitney U K5 56 70 8 % 4H 2 M 0 22 57 s Jr
A BRI W 45 R A LA ADY A B B, 2 RASER A RO K IR Bl Fisher’s R aff 6 46 1 52 41 1F)
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ZEFRIRE M. RPN BA BE AR NACE, TSR R A LRI RN AR, A
BT A5 BEBEAT Z-score FnifEdl . I A SR ARAEAL 24 00— RL A T G 0 LA e B2 EAT e e [17]
IR, R 7€ logistic [A]A T IR HSL KSR 3R - fieJa s AN ROC #i2k, JF 5 I fE -
P <0.05 #h N EAGi it Lo KH] SPSS 26 AT Gttt 270 #r.

3. R
3.1. fHEELFRIELE

92 Bl Ltk B H WL NN AT I, T HI4EHS (66.66 £14.04) %, W EH M AE A SIHEE . BMI.
Hol =Ee. WAl B NERER R VLA, s, mek. Mg ®E. RFBEEREA. aBEREA. &
ME S, WERRP S, B8k 25 £ - 484K D3 ZR LS = (P >0.05); WABREFER. I
IR A WL E A DL MR (P < 0.05) R BA g2 X, W& 1.

Table 1. Comparison of general data and detection indexes between the two groups

< 1. PEIGREL AR

Variables Total (n = 92) A (n = 40) BHEMRAE(N=52) Statistic P
WY, Mean + SD 66.66 + 14.04 61.25 ¥ 15.10 7083+11.70  t=-3.43 <0.001
HB g/l, Mean + SD 114.98 +19.22 119.90 + 19.20 111.29+1857  t=2.16 0.034
ALB g/l, Mean + SD 38.89 +4.28 39.36 + 4.61 38.53 +£4.01 t=0.92 0.359
TC mmol/l, Mean + SD 4.69 +1.07 4.76 £ 1.05 4.63 +1.09 t=059 0.558
TG mmol/l, Mean + SD 1.93+1.10 1.96 +1.05 1.90 +1.15 t=0.26 0.792
EGFR ml/min/1.73 m?, Mean + SD 53.48 + 31.11 59.06 + 29.31 49.18 + 32.04 t=152 0.132
Scr umol/l, Mean + SD 182.16 + 200.40 152.56 + 160.67 204.92 +£22517 t=-1.25 0.216
Sca mmol/l, Mean + SD 2.28+0.15 222+0.13 2.32+0.15 t=-3.10 0.003
SP mmol/l, Mean + SD 1.30+0.30 1.29+0.28 1.31+0.32 t=-0.41 0.685
LDL mmol/l, Mean + SD 2.73+0.84 2.75+0.90 2.72+0.81 t=0.16 0.876
HbA1C %, Mean + SD 6.14 +1.48 5.79 + 1.66 6.43 +1.27 t=-2.04 0.045
25 & 4E4E 2 D ng/ml, Mean £ SD - 15.04 + 10.02 14.09 +8.38 1578 +11.16  t=-0.79 0.429
EF %, Mean + SD 63.62 + 3.44 63.16 + 4.07 63.96 + 2.89 t=-1.07 0.287
Z-Sca, Mean + SD -0.00+ 1.00 -0.35+0.85 0.27+1.03 t=-3.10 0.003
BMI kg/m2, M (Q1, Qs) 23.73 (21.32, 25.74) 24.23(21.25,25.80) 23.43 (21.42,25.41) Z=-0.32 0.747
HDL mmol/l, M (Q1, Q3) 1.31 (1.05, 1.62) 1.31 (1.05, 1.62) 1.35(1.02,1.59) Z=-0.05 0.959
BILE, n (%) 75 (81.52) 29 (72.50) 46 (88.46) ¥ =382 0.051
BEPRE, n (%) 34 (36.96) 13 (32.50) 21 (40.38) =060 0437

t: t-test, Z: Mann-Whitney test, y% Chi-square test; SD: standard deviation, M: Median, Q1: 1% Quartile, Qs: 3 Quartile.

3.2. TUREEEKIRERENTNE R

i Z A& Logistic [A1JH 73 Hr Pl 2o PR W Sk A S AR SZ TN R 3R . AR IE SIBE MR &
Ja» SR KIUEE R . MAGHRAET B M8 PR Lot s W sl bicie FERR 7% 1O OT fE 62 X 3R (P < 0.05)

2% 2,
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Table 2. Multi-factor logistic regression analysis

F* 2. ZiZBEASERESH

iSES B FL/RYE WEE OR 95% Cl
Z-Sca 1.178 8.387 0.004 3.248 1.463~7.208
Rt 0.084 9.833 0.002 1.088 1.032~1.147
HB g/l —0.056 9.907 0.002 0.946 0.913~0.979
HbA1C % 0.331 2.538 0.111 1.392 0.927~2.091

3.2. ST 432 E ERikIRE R E ROC A TER

MAS (%12 F6 %0 0.304, AUC = 0.706)%} &M s ks a2 B — @ TN 8, sESBE A
2.285, REUE N 0.654, F55FF 0.65. W4 1.

ROC Hi£%
.y LRI
. ====Sca mmol/l
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Figure 1. ROC curve of serum calcium level predicting mild renal artery stenosis in female patient
1. MESFUN 52 E S mhhkk e B & #Y ROC Bhik[E

4. ¥1ig

AR T IS bR v 7 B0 e N 2o PR 42 5 5 Bl ik Bk %2 (Renal Artery Stenosis, RAS)HF IRIAH G, &
DR . MZLEE A MAESARAE 7 B0R 2ot B R ARG RAS L fE R % . ROC #iZk 7 Mrddas, I
4 T IARA 0.706, EAEAUEE S 2.285, XL E SR A A — 2 BTN E . FRATHIHE TR i
e B AR A KA KRR R ZR, AT P AR O 1% 12009 = i 2 4R A

BEAEAR T 2 R0 1 LA A S0 L 08 PRI AE AR 5, DG 1 5 O A v i 5 v [ 18]« 7
—LeSCHR P Z-score A& WP BR[17] [19], (HTEESKA M CHE o rh, B E E A AR B AT bR Ak Ak
R SCRRE D, REASHIE 72 7k B — E 0 . AW 78 R B Z-score Fritk Ak A0 B i f) 0t 45 K S ) 1] )5
REAZ W RE T8 B A e IRV . JLAR 78 0T B AN A5 IR B AT Fnvti b, [RIR[RNA R3] R A
B ZE R R TR/, SEOE LA . Z-score YT IR 4h LB G TR R R, A4S R A I 45
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R m Al .

IS KSP T o] G 2 SRR RAS R AR E: M-I NUASA: A ol (875 5 i -7l
AR AR, SBUE RIS I A . BEAEAR TEREA, B4 /2 B Kk ol R B A A0 i 5 5 1)
TRERREAE . N B ThRERREAS . M4 KT 3o i T BE A P R 4n B T e AR, S B ThRe X EL A 4SE
VR . Hofh RGEMEVERT: MA5 IR 5 JORE R T (U0 CRP). AL RN 28 A BB UIAH G, X LK &K af
RESLIE IR RAS (97 FEHERE[7] [10] [11] [20] [21]. XEEHLH]IFEAE N IMAS K15 RAS 2 8] T 7E A 3
KA T LB

LM R TE RAS 93 1A 2127 oon] B ELA REIR I USRI o ASHIF TGN I Lo P 23 P RESZ 3 DL R
SR OMES R . BEFERIK, A2)5 ERMEREAKCTE 2 TR, aT AR i @i mes i
BEFE[22] o @B AR IAS IR 2 FE e TRB A 1 = R S SR EL B IAE G, AT R IS 7K ~F- 1)
TR A = AR B [23] [24]. ORMBIR LR LM A W AR B B = A 45 B IR R AR 26 [25], I AT
Rese RAS MEZENMRK R, kRl RBrE— @ A LARRE T &t RAS @ik K AS /KT Z Al
KEX,

IS 43 B T B8 71 (ROC AUC Z5°4 0.7) K B HTE RAS it B H 52 Wi . HEEA B A #F 7T
M ML X6 7 O S S0 Ik s 1 5B A ) AH G T A {8 [26] LA S HLAE. CKD-MBD (chronic kidney disease-
mineral and bone disorder) H: 3 F KON A P B A 260, SEUMIEES . BTS2, B 5 80 R AL A
BAE[27]. Uk, MM CKD 38 I M 85 K0 T 0B U O R 2 0 2. I A5 R AR 340 466«
O& G MAAKNEAERIGREEDE, A &6 MRS, O THEREAM
B, RILGERFEARMEZEITIN . O 1 5T 5w EWBA R, &5 mnss
Mizhae. SR, L85 0 B0 o AR E — s R R, SRR 4 & H MM EMEB ¥ TB
BB ARTHE WAL EE -

R RAFAE—E IR, A FREARR N, SR fe AL, BR&I T 45 B oM. Rt
WA AR EAT TR, HARTTREZ I A AP R R (AR D ORES . Fb A A) il RER 58 sl it
Ab, KT RAS 52 X, AFRITFFUH R EE RAS HI5E SURTREAFAE 22 5, W] REXT &5 S 1034 38 14 7= 2B o
Ny B JRBRYE, R AT Y KA, BN R ORI, SR el AR
A FAR MR bR B AR S (R 2L . URFRSE), M2 B IR . SIS KN T, W
SRIMAS KPS A LI 5 RAS 33 & 1) I

ZrERTIR, RERG A TYIEH B, 25 BRI 7 8 —Fh i 50 5 (3 i) dabs, (6Lt
& RAS B35 1 R IATE &b R B NE . X — RIAFEZEST ISR 7 —FRoA T i d TR, H
NEIAT R TBE RAS #EEFEAE Tk . @il — DRI ALRAL, A4S 550 A RAS §if 2 4
ENE A

& Tk

BRI SR 07 5 T G Bl . RGBS B BE . BT A 1T
IFREEREATE: HEE. SKRETTCRER R LR, Mg ST, MR .
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