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Abstract

Objective: Study and analyze the correlation between multi-parameter ultrasound scoring (MPUS)
and prenatal diagnosis and prognosis evaluation of fetal hydronephrosis, to improve the accuracy in
diagnosis and evaluation. Methods: 53 pregnant women with fetal hydronephrosis treated in our hos-
pital from December 2023 to December 2024 were selected as study subjects. They were examined
by using color ultrasound. Measurements included renal pelvis anterior-posterior dimension (APD),
cortical tissue thickness (RPT), and vascular impedance index (RI) of renal arteries. Hydronephrosis
severity was graded on a 0-3 scale. Composite MPUS scores were derived from APD, RPT, and Rl meas-
urements. Comparative analysis was performed between structural and functional hydronephrosis
cases regarding these parameters. The diagnostic performance of each measurement was subse-
quently evaluated. Results: Out of 53 fetuses with hydronephrosis, 62 had hydronephrosis, of which
9 had bilateral hydronephrosis, 47 were solely caused by physiological factors, and 15 were solely
caused by pathological factors. Comparative analysis revealed significantly elevated APD, RI, and
MPUS measurements alongside reduced RPT values in the pathological cohort when contrasted with
physiological cases (P < 0.05). The sensitivity (93.33%), specificity (95.74%), accuracy (95.16%) and
positive predictive value (87.50%) of MPUS in diagnosis of fetal hydronephrosis were higher than
those of APD, RPT and RI (P < 0.05). Conclusion: MPUS can improve the accuracy of prenatal diagnosis
and prognosis assessment of fetal hydronephrosis.
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2. EREHE
2.1 —fg7Es

4R 2023 4F 12 H & 2024 4F 12 AN, T3REEEZ700 B B A IHi2 AR LS A KT 53 41
ZA . INPRIE: ZEMKE IR RE SN $iG; Z2FAE 20~30 i, APD >8 mm, Z4fE > 30
Ji, APD>10 mm. HERRARTE: FEA H A B T 850 25 S ARG )L o

22. WEGZX

K EE GE B 2 Wi (RIHIZE 3~5 MHz), fEfJLESME AR TR, AT 5 I %a
i, MEIRECE B AUKAEOE APDL RPT Ml RI IS4k, 2940 75 BAR IR P A 2 DU 232 — UGB A £
PREEREFAGE, BATEERUKNRG, REREE -ANHMTER, KamenTErdE 1 AR
. i EJLERAEENS 3. 6 MR, EHITER.

2.3. MPUS £S5 ¥R

PL APD. RPT. RI =MEFRIIIEME R, 20 SFU %L [4], RIEFRHERE 0~3 2045 =TEhr %L
By, =TERARED A N A B3 (MPUS) . = I8 AR TE 0 bR L% 1.

Table 1. Fetal hydronephrosis index scoring criteria

& 1. BRILBFUKEBIRIT S AR

2 04 14 24 34
APD (mm) <10 10~13 13~15 >15
RPT (mm) >7 5~7 3-5 <3

RI <0.65 0.65~0.70 0.70~0.75 >0.75

2.4. FER¥RE

© AHPEERUK: 22068 APD<10mm, HAEFEBUKT BTS2 M, HIGRED KB bt - ik
IR PEERUK: WIR RFAEERE B D Reft, SEURBMEMHEESZEH, 1Y &, B &y k.
@ APD. RPT. RI. MPUS f&#t5: AEFMEEFFIK: APD<13mm, RPT>4mm, RI<0.7, MPUS<6 4},
JEELE ALK APD>13mm, RPT<4mm, RI>0.7, MPUS>6 4},

25. W EHE
AT TR G 22 A 2 spss21.0, IELER AR B LISHE + WnEERR, HWNHECRH t ik
SRR LUN%) RN, HREECR RS, DLP<0.05 RZERA SR L.
3. HR
3.1. BRILERER

7E 53 BIERUKAG L, AERUK 316, AERUK 13 6], BERUK 9B, it 62 RERUK. He, &
HIEERUKA 47 K, WEEERUKA 16 . A 28 AERBUKERAER 1 A EE# AR ALK K sl
B, A 11 R4S 3 AR EEA A SR @, ARSI . WR RE A A2 5 EEE UK
A S E PR R AR 10 1 B ek PR AR 3 . [EECAIR R IR 2 B FEIX LSRR
BRUKIBIR, A 3 B LER A S 3~6 DM HBHT T AR, 12 HliG)UE T I IR ENRTETT .
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3.2. BAEIEHRELER

APD. RI. MPUS =Jifgtsh, REMEFUKAE S A ERUKA. W RPT f8bsrh, AFHE
FUKH B TREM S KA. £ 2 h & 4abr 22 A Gt (P < 0.05).

Table 2. Comparison of APD, RPT, RI, and MPUS between pathological hydronephrosis and physiological hydronephrosis
2. WM BFUKSEEMEIK APD. RPT. Rl MPUS LEE

H3) n APD (mm) RPT (mm) RI MPUS (%)
B PE B AR A 15 14.80 + 1.74 4.07 +0.88 0.73+0.03 6.80 + 1.21
A EBKA 47 10.66 + 1.65 5.64 £ 0.82 0.66 = 0.05 3.11+1.66
t 8.325 6.343 5.119 7.943
P <0.005 <0.005 <0.001 <0.005

33. ZIHEHER

@ APD fi#r: M HEEERBUK 18 F(Ferh 5 BRIESONEFIEERUK), W ABIEEBUK 44 1L+

2 BRSO P EAUK) . @ RPT 4845: W HUR L EPUK 15 BT 4 BRESONAEBIEERUK), HA

LB RUK 47 Bl 4 GHESSOARRERMEEBUK). @ RIfabR: WHRRERIEERUK 19 F10L+ 6 FliEsSohA:

BPEERUK), AR BUK 43 B R 2 BIRESSmEE B RK) . @ MPUS FEbR: I HDREEVE FAUK
16 B 2 BRIESONAEFEIEERUK), WAV E UK 46 FICEH 1 BIRESOMREIEBERUK). Bk 3.

Table 3. Comparison of statistical results of APD, RPT, RI, and MPUS
52 3.APD. RPT. RIl. MPUS it RELER

APD RPT RI MPUS
FRER RERTE EEME Aub o pREENE EEME &b mEErE REME St B AREM St
975 T 13 2 15 11 4 15 13 2 15 14 1 15
AT 5 42 47 4 43 47 6 41 47 2 45 47
At 18 44 62 15 47 62 19 43 62 16 46 62

3.4. DHTMERELLEE

APD. RPT. RI. MPUS 7Ei2 Wi it JL'BAAKES, B e 2 8] 1 22 AN B & it 22 . SR,
MPUS 7Ei2 I iR LB FRK R 1 R BB . 45 S B L vHERS B R P 1 T 256 T APD. RPT. RI, ZRHS
R L (P <0.05). W% 4.

Table 4. Comparison of dlagnostlc performance among APD, RPT, RI, and MPUS [n(%)]
%2 4. APD, RPT. RI. MPUS it EEELEn(%)]

Jik REE RRE T E FH 4 FEMAE B 1 FeAE
APD 13/15(86.67) 42/47(89.36) 55/62(88.71) 13/18(72.22) 42/44(95.45)
RPT 11/15(73.33) 43/47(91.49) 54/62(87.10) 11/15(73.33) 43/47(91.49)
RI 13/15(86.67) 41/47(87.23) 54/62(87.10) 13/19(68.42) 41/43(95.35)
MPUS 14/15(93.33) 45/47(95.74) 59/62(95.16) 14/16(87.50) 45/46(97.83)

APD. RPT. RI 5 MPUS tt#(P < 0.05).
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4. W1ig

Jift) LB AR LS A HLE B UK R B ME B RUK, AR S AUKRIhAEE b, KEWEEE 1 FK
FATHIR, BUFSAREMA AT E, WEIME &%, WG LVAEKTRIER . HEEEFKEZHR
FERERH SRS, T RE ] R R G B B IR D RE N B AR AR R A, W S R SR B M R T RS e [5] ZIKQE
62 BI'ERUK R, AR IE 47 ], (5L 75.81%, 5% T"éi%ﬁﬂ HRTHIR; Lkt 15 B B
KHEILs R 24.19%, HAEFFARBITHIEILN 3B, 12 FIERAEFRITE.

H AT 5 B SUBR LB AR BT v S [ iR )L IR 24 23 (SFU) AT APD 432 . SFU i EREE
B, KRBT, R AR F AT AN, 4806 LS AR Bl PRFR FE PPk 32 24K APD
S, RTARILES RERIBARMFTEASE R, SCRMH B —R2bnfi i ERA0KF, BARFEY
FAE SEFUX B AMZ WO R, H A TIRFME I LS — 1w L, %28 APD Sl e, IR HIEER 2
[6]. BERSE 710 FediiE, BA 11.08 mm 2y APD I FHE, Tl B FRK T (0 R BRE | 5 57 B2 43 3l ol 85.71%
78.18%. FUA MR, K 12.25 mm B MG LS ALK R AT AR T8 SR I FE, S0 (v Agsk R A 3 44 i
MJK’\%IJQE?U 66.7%F1 51.7% [8]. {H A2l FAE— NN 13~16 dB Jytpef, FLBHPETRIMIZRIRTHE 72.22%.

XIS 580 )5 75 (APD)ELE LURS R bR 47 iR ) L' AR (7= 2 W AN 15U T4

WA ZENE R, RPT 7EAG LB UK ISR TN 75 TR ILE SR, LU 7 mm 1624 RPT 1l FH1H,
ot T A EAE B AR PV R R ik 100% [9]. RIVE A MAEsh J12em—ANMehr, SHETHEE 0.7
s PL I, ATRERWING ) LAZEAE JRESAE B 00, X AT RE5 B AUK S EUR 4 52 8 K8 45 5C[10]. MFREE[7]
P R oR RPT S TIE N 4.7 mm, REE. K508 85.73%. 70.00%; RI & A T{E A
0.69, REE VKF 7 B4 14 85.71%.81.82% A SCHH FE LA 4 mm 24 RPT I FHE, BH%: FUI{E 2 73.33%:
PLO.7 /E9 RIS FHE, BHIETGIAE Y 68.42%. Ui BHEL4EAE A RPT B¢ RI %G LB /K HEAT TG PP Atk =
TR o

MPUS X H APD. RPT. RI = KKRBEIRIRFATIE, TR T — DR E MR R fabn bk R, AR

W | B ZHAE WP P R R, ISP IR A T B R TR B3R AR RAKIEIEUE R
G R SE BRI BE 7 B, 8 EdE E R TIZW R RS PE[11]. ABFFLLL 6 201EN MPUS I
FHE, WG LB BUK IR B HERRFE . BHETIE 7373 95.74%. 95.16%. 87.50%, B &1
APD. RPT. Rl. 53C#k#iEiA—5[12] [13].

LA TRIR, RAZMEESHOE D RALENR)LE UK T2 WA TS PPk R 30 H 55
aﬁ‘ré, RENTR SR AR AR B PR b B B HE . BE T U8 RARA T, T RLEET MPUS P43 % 228 (F
H—N0 ZEEEWN: MPUS <6 70, A& UGHETI T2 H BT ; MPUS > 6 734, ﬁﬁﬁﬁﬁztﬂﬂﬁ#
HJHQ{JHJ, AR VIR RG . SR, BT ABEARIREAR E R B R — BRI, HAEAHAEDN, Huthid
BT Z 105 5 R R R RE AR R TRt — 2D AR SE AR AL 1% 75

E ST H

I 97 77 B R T RI(EE 2 2R) I (Jw 5. 2023YX0115).
B Bf
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