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ABSTRACT

Objective To explore the predictive value of ultrasound detection of choroid plexus and lateral ventricle
characteristic level combined with magnetic resonance imaging (MRI) measurement of apparent
diffusion coefficient (ADC) for fetal ventricular dilatation in the first trimester. Methods 186 fetuses
diagnosed with ventricular dilatation in our hospital from January 2018 to January 2023 were selected
retrospectively as the research object, and 50 fetuses with normal development were selected as the
control group.Select the ultrasound images of the fetus from 11 to 13 weeks +6 days of pregnancy
for feature analysis, measure the fetal head biometric index, calculate the feature ratio of choroid
plexus to lateral ventricle, collect the original MRI data for image analysis, and measure the ADC
values of the dilated frontal lobe, occipital lobe, basal nucleus and thalamus.Logistic regression was
used to analyze the related factors affecting fetal ventricular dilatation, and ROC curve was used to
evaluate the predictive accuracy of choroid plexus to lateral ventricle ratio combined with ADC value
in early pregnancy. Results Multivariate Logistic regression analysis showed that PL/VL(OR=0.355),
PA/VA(OR=0.247), PD/VD(OR=0.112), PA/BPD(OR=0.667), frontal lobe ADC value (OR=0.748) and
occipital lobe ADC value in the first trimesterThe ROC curve showed that the ratios of PL/VL, PA/VA,
PD/VD, PA/BPD and ADC values of frontal lobe, occipital lobe and basal nucleus all had good predictive
accuracy for fetal ventricular dilatation, with AUC of 0.714, 0.799, 0.759, 0.727, 0.658, 0.731 and 0.778
respectively. Conclusion The imbalance between choroid plexus and lateral ventricle in early pregnancy
can be used to predict the occurrence of fetal ventricular dilatation, and the combination of ADC value
is helpful to improve the early diagnostic value of fetal ventricular dilatation.

[Key words]Choroid Plexus; Paracoele; Early Stage Of Pregnancy; Ventricular Enlargement; Ultrasound ;
Apparent Dispersion Coefficient

Y K E—FE M) LSS, BEENMET K, EENNRE=ANEE
F10mm, BIEETERETHNRENEE, BTR) LA BHERGEMNES ST
BRI, RET HEASRS—MBE, BTRRE I AHRPREMEENEE, M
TS INRS ) L A S I R BRSSP XY, BFiIGK DB RERR) L8
MBAEBEREERHENR) LBEER, MNET KSRNERTE, EEAHNE
D, AEEEREHIR—MBEZWHSURER T, BERETHMR
JLEMHITRE, RNMESEEECENEWEEY, SFmBERENaTEEEEN—
ez, BT ELNER)LKE. TNEKEEENEYSIER, FABT = 4S@E
RVEMMEMREMNER, FREY, ZREARTEN®, KM SNBENER
2 H R EE AT N IR L) L ERE, AN ENHERRKLBREAS
BTN E, BEEIRMA(MRI)IEF= 5112 M R E] U 721 AT SRAE R VAR R 45 R 1T
HIHEER, EETR)EHANFENSE2LEREMNSHD, RUIMEEAL(ADC)
ERMRIZRE RGP — M EESH, AIRNEHMARRGHEIFERT, WFREH
B R ITBA B KR E N IR TR MRS LTS, ERASHT % ADC &
T, BEFEENWELZBRRHTRHME, HRELMS) RS
TRETRIYS, AHIRE R B BRI AR ES M 5 B = 454E K EBE & MRIEADC
ERFREYT KOFTNTET, FITEIGRNE,

1 BRE5RHZ%
1.1 —f8%E EFEEE201841 8 F20234 1 B IR 16/ G F RIS N AN iR E
I 186HIRL ) LIERFIRNR, BN ENFRRIESHRENS0GES L BIILIER
pof:zh

MNITRE: ()RET ¥ SBIBEZSNSIRE", (2)RAIITR, (3)3 AN
JLRWSWRET ABERER, (4)2A11~13E+6 KK LBE RMRIKEIHRIES
B, HBIRE: (D)AHMALN. BnEBTSEmMRENSER)L. Q)T E%SE
SHISFRERIENEZA, Q)2ASHEMERRTEARFE, (4)&HBREREM
SEMTRE) L. (5)FENMMELE) L, SHRFERRCEERLSEHIBT,
1.2 5%
1.2.1 EARRINE: WERANERER, 9F: S, REKR. ik SR
£2%(Body Mass Index, BMI). =&, HENMEEERNZE,

(55—1FE] #ikie,
GEREE] HikdE

Z, TREEN, TEMRAR: EFRBAES. E-mail: 13934139863@163.com



hECTHIMRIZE 20254118 5$523% $ 114 £ 5519348

1.22BEARNE: BHEN _4B8ERGEI TIFILHITRY
BEGLEE, MER)LALEK. XNE(biparietal diameter,
BPD). BX4EMKE (choroid plexus length, PL). MIfMEKE
(lateral ventricle length, VL), BX&MER (choroid plexus
area, PA). MIfN=mEH3(lateral ventricle area, VA). BXEBMER
(choroid plexus diameter, PD). MIfNZ=E1S(lateral ventricle
diameter, VD), #it&PL/VL. PA/VA. PD/VD. PA/BPDHLL
B, Ra)LBBPDFRKEMKFERAMREISIAEHITNE; @

IHRREBERTENEPA. VA, KIGPA/VALLE, HERXNER
FHEURAREMEDIRE; TRERNESTREKMBHMN
ZEEVSMPKEMBSNEPD, VD, PL. VL, ERIRMME
. KEMOSHREERR, KENAUREE. REND5H
&IKIEE, KSPD/VD. PL/VLILE, BMRNENTFIIE, Fr
BRNNEHHEENRAMRAZHITNE, HERMESLE
ZRNEL

Bl ERREAREREER.

1.2.3 MRIFE: RA3OTHEEIREEN(LEEKEETRE,
BIS: UMR 870, 28 /EF: 20213060732)#{THE, EFSEE
HIEMEELE, Sha) kB HETHE. DWIRERIIRSE:
TR2000~3000ms, TE82.7~86.3ms, EE4mm, EEElmm,
M MA60°, 5EFE128X130, REXRE2, fIFF42cmX48cm,

B2 AR CEMM R EY KM &SR,

13 FiHEAE NASPSS25.04 1 2R HITHIRLE, 1K
R (N)ET, TFEDLANASHRARRE < 0H; it
EARMA(x £s)FT, RAMWE,; MEY KNZMER DX

RRMIEFRERELAETFiL L, RENGELEH X (@R
15mm’) EEXMTTRE T LRERE, R85 0N E
U, WEY KMEM. i, BRZUKREMADCE, §MI
ERRANETHERANRAER, BERG(ZENNMEYK)
MRItEL R ILE2,

FA%REZLogisticBl3R 1T, REY KOIZHNERROCH LS
#, RHADelongs#r, P<0.05RTEFEBHITERN



24 R

2.1 fRRRRR) L SRNEY KRR LVIMPR BRI LU m4ifn) LEHRTE
Fig. BMUE. WAL, MEURZEAFELRFPLLRTHAE
B FER(P>0.05); ERRHNBEKLER, )LBKEK.
MER. KELUKRBPDELREBELSITFER(P>0.05), MEY
sk4ARa)LAIPL. PA. PL/VL. PA/VA. PD/VD. PA/BPDHILL{E
AR &R #E0t. BEERZBADCESR TR RAR)L
(P<0.05), 1#MWK1,

2.2 M) LB EY KNSERRLogisticEl3SH xR
RRILMMEY KBS L FEERMRNERRITIHE, FRR2;
ZRELogisticBlANTETR, ZFHPL/VL(OR=0.355). PA/

R1 BER)LSRET#KE) LA RAERE LR

me ERA(N=50) RE¥YKA(n=186) x*/t P
BRFER () 31.26+4.49 30.94+5.07 0.435 0.665
BEBMIfE(kg/m?) 2351+228  23.61%2.19 0278  0.782
BEMRE([51(%)] 0.576 0.448
i 43(86.00) 167(89.78)
Hity 7(14.00) 19(10.22)
BEERMRSE[51(%)]  11(22.00) 48(25.81) 0.305 0.581
T2 E () 12.21£1.06 12.50£0.62 1.851 0.069
=R [151(%)] 0.131  0.717
IR 36(72.00) 129(69.35)
2R L 14(28.00) 57(30.65)
Ba) LEBAEMR
LEBK(mm) 62.12+5.49 62.7516.54 0.690 0.492
BPD(mm) 21.42+2.15 21.88+1.75 1.394 0.168
PL(mm) 13.25%£1.43 11.87+1.39 6.094 0.000
VL(mm) 18.02£2.41 18.74%2.04 1.934 0.057
PA(mm?) 67.15+10.25 59.48+10.35 4.688 0.000
VA(mm?) 101.25%£20.78 120.43+25.64 5.498 0.000
PD(mm) 5.45+0.37 5.51%£0.52 0.927 0.356
VD(mm) 7.28%0.67 8.11%£0.92 7.136 0.000
PL/VL 0.82%0.08 0.76x0.10 4.450 0.000
PA/VA 0.73%0.11 0.62%0.09 6.510 0.000
PD/VD 0.83%0.07 0.74%0.06 8.308 0.000
PA/BPD 3.25%+0.27 2.89+0.34 7.894 0.000
&) LMRIFEAR(X 10°mm?/s)
EMMHADCIE 1.73+0.34 1.50£0.31 4.325 0.000
MHADCE 1.98+0.26 1.74%0.29 5.650 0.000
BKZADCE 1.601+0.28 1.391£0.30 4.636 0.000
ERIADCE 1.71+0.37 1.681+0.42 0.494 0.622
R4 BEFKR) LT E S
LEES L AUC  SEE(%) HERME(%) 95%Cl Youden$g#k
PL/VL 0.714 73,51 64.00 0.652~0.771 0.375
PA/VA 0.799 64.05 84.00 0.742~0.849 0.481
PD/VD 0.759 71.89 70.00 0.699~0.812 0.759
PA/BPD 0.727  66.49 80.00 0.665~0.783 0.365
EMMHADCIE 0.658 68.11 62.00 0.593~0.718 0.301
MMHADCE 0.731  72.97 66.00 0.669~0.787 0.390
E[KXZADCE 0720 78.38 58.00 0.658~0.776 0.364
BEE T 0.967 88.11 96.00 0.936~0.986 0.841

CHINESE JOURNAL OF CT AND MRI, Nov. 2025, Vol.23, No.11 Total No.193

VA(OR=0.247). PD/VD(OR=0.112). PA/BPD(OR=0.667). %1
MHADC{&(OR=0.748). #LHADC{E(OR=0.560). EKIZADCIE
(OR=0.674) 2R LR EREY KA A E (19P<0.05), ¥
JI_|I_15€3O

2.3 BIEY KRR LAIROCTNMMES#T ROCHLET, Z2FH
PL/VL. PA/VA. PD/VD. PA/BPDLLERERM. ThH. EIEZ
BIADCEIIXIRR) LA EMEY KEE BRIFHIFNER Y, AUCSH
B50.714, 0.799. 0.759. 0.727. 0.658. 0.731. 0.720, ¥4
B A SR 3SIIMRIFEIRMEN B S TR R R I, EXWREY K
B8 LTI ER S, HEAUCKH0.967, BURIENS8.11%, 3R
M996.00%, EMKA. B3,

®2 KMERIEE

ERER e AR E

EEREEMET K Y 2=1, &=0

PL X1 ESTE

PA X2 ESTE

VA X3 EST 8

VD X4 ESTE

PL/VL X5 ESTE

PA/VA X6 ESTE

PD/VD X7 ESTE

PA/BPD X8 ESTE

FHADCE X9 EETS

MHADCE X10 E8Ts

HKZADCE X11 E48Ts

&3 M) LREY KNS ERXLogisticEAN
T8 B &R Wald P OR  95%Cl

TR LR
PL -0.229 0257 0791 0374 0.795 0480 1.317
PA -0.411 0285 2087 0149 0.663 0379 1.158
VA 0.033 0.134 0.060 0.806 1.033 0.795 1.343
VD 0.789 0439 3.223 0.073 2200 0.930 5205
PL/VL -1.035 0.331 9.800 0.002 0.355 0.186 0.679
PA/VA -1.399  0.399 12314 0.000 0.247 0.113 0.539
PD/VD -2.190 0.582 14.156 0.000 0.112 0.036 0.350
PA/BPD -0.406 0.125 10.534 0.001 0.667 0.522 0.852
FMHADCH  -0.290 0.100 8.488 0.004 0748 0.616 0.909
PEHADCHE  -0.580 0.144 16.179 0.000 0.560 0.422 0.743
HEMZADCE -0.395 0.107 13.513 0.000 0.674 0.546 0.832
(3]

B3 B Ed AL HROCH L AT .



PEICTHIMRIRE

33 i

MEY K SERTERERRENMNR) LGS, BXF2
EHRET KEARBEREBBRELMNARTOER, Bl
PR _E X B R ERR Y A IR RIS T M T RRREE X Y, ELabrosse
S NEARGRE, BREMFINARENNSED RS 2R
JINEMBEESEER, XL [ PAESRE PEITIRSE
R, HFREARE. #TESEERIKSHXE RME LT
i, FEHXZ R EAA E 5 B4R A B FIERR IR B SRR A A
EFMARES, BEGKSENE, EAMRERPRIM, W
EY R L SEE LT ERLL~13E+6 RMBEREMMRI
REREFEEERAEES, REY K LKWPL. PA. PL/VL. PA/
VA. PD/VD. PA/BPDEJLLELURY MM, L0+, EFEZE
ADCEMETFRERRIL, BRRPHBFRTHMRIBE T
B AR EBBREEEEEN, REMIFRELNM, 200
LB REEMEFRNLEMN, E213BFNERHE MR
%, BAGFHENREAENELEE, RGN ENRER
SEAFRARELE=NE, BETRKERSENME. /KT
Both, MR MERMGME TR, HTImRER, EIRKEM
MBI E AL AR U E—EI2E L RAHA) LS L BN S EE
R fEVolpeZE AR PRI, ZREAMKE. KBS
SKERMI BT S ML RREE L B LEZERIE, AHR
LR, MERET ARRLER, ADCERMT KD FEAR
NEREUE ISR, R LIRS KERERS T, k9T
MM A SRS, ADCEFIE, BITHRWADCERILLT fRRA)L
MEHRNARRE, ESegevEAMIFRHPLI, BIEHADC
BRI AR FERTEWNIRG, TR LNHERELS
AEERBEM, SH) INTEBERRE,

AARBLSEE LogisticEIANMER, ZEHPL/VL.
PA/VA. PD/VD. PA/BPD. EiMADCE. ILMHADCE. ERKZ
ADCIERR) LR EMEY MM EMER, XRABEKENS
M E N ERZ LU RADCEBFRET MM EHEER
YFRIGERR BN B, IRERFFRIARYY, HEZREILHRILE
HHEINRRTILIN, REIRRIR) LB AL —H N
RE, BETREELEMIGKIZE, TEXHARHAY, mE
TKSREARREEX, RHBRNEXKERH#TERNRUS
Wh LMEBARKRE, EFRARERERN#TEENRE
HRHBEARE, ) I EARGERERRBBEMAL, Eibam
RHR TSR ENAGARENRE, SHKEMASNMEN
NETRELEE—TIRE, XEPrasadE A WARPEEEE
HRIER, BREMEARRNERER, BNNET KELHM
ERHECHBERRELE, DIZAHRPLT, ADCE
FHNS) L wHE R BIEBEE BEFNTUINE, BRERkILE
ERHEMSET K, BREBEIMRIKREFMAADCEEBEH
RS N B A LMMEMN T, BNEGREBNERKS,
BESR) EBRSURBEERENEM, BT ERERNE 2
o ELARRIGEBESREMSMRER L ETNZ )L
HRET KIERRM, BATUNERNTUNESRS, HAUCK
0.967, BUKIE/88.11%, 1524 796.00%, BKEMSMBMER
EE & BT UM R ARSI 454 EIR M E S Tk, i ADC f&
MBOIREI K S F IR B R MR R R IR A BN T, WEHH
MEHE, WRET KT ERESAARS ™, FNER
E RPN, BEMSMMER L ET AR TFREY
EREMRT, SaMARRGRFENEMWADCET K, H
BATNTREINGIA) LRET KEBERG, FHIGKEETFHR
BEENNKIE. AR BTHEERS, KHREN, [
ERHIBEREDIREPL/VL. PA/NASZEEINEIER, BEEMRI
MBI, M. EEZMADCHE, HANHESENTER
20~22@+6 R H(TRERISHT, H—SHISMET AER, Mk
EEfarAEY,

2 FRTR, SRR M S MR IS8 AT B F RS L
B AL R, BEAADCEATIESR) LS #
SHLKNE. SHRNARZAEFREER/), BRBEHAN

20255118 %23% $£118 5519385

Wi, MAGEMSER, BREHTSRONARERSR, #—
SIERFFLEE.

SE

[11KRISHNAN V, SHARMA A, RAMAMURTHY R,et al.Prenatal ventriculomegaly-—
diagnosis, prognostication and management [J].Neurol India, 2021, 69 (Supple
ment): S305-S312.

[2]KHEIRI G, NADERIAN N, KARAMI S,et al.Prenatal ventriculomegaly:natural
course, survival,and neurodevelopmental status[J].J Neurosurg
Pediatr, 2021, 27 (5): 497-502.

[3]STRA L B,KOZYREV D A,BASHAT D B,et al.Fetal Ventriculomegaly and
hydrocephalus — what shouldn’t be missed on imaging?[J].Neurol India, 20
21, 69 (Supplement): S298-S304.

[4]RADHAKRISHNAN R, BROWN B P,KRALIK S F,et al.Frontal occipital and frontal
temporal horn ratios:comparison and validation of head ultrasound-
derived indexes with MRI and ventricular volumes in infantile
ventriculomegaly[J]. AJR Am J Roentgenol, 2019, 213 (4):925-931.

[51ASHWAL E,BLASER S,LECKIE A,et al.Anterior extension of the choroid
plexus into the frontal horns of the fetal lateral cerebral
ventricles: prenatal findings and postnatal outcome[J].Prenat
Diagn, 2023, 43(6): 756-762.

Lol fhuin, M A&, BEFR, F. = 44 5 1 FAHLGH BY & B8 28 0 07 BOR A2 I s )L Bk %
Ao P EARAR B s RAME (0] o AR R 2 A R, 2013, 29 (05): 430-433.
[7JYASMIN A,PITKANEN A, ANDRADE P,et al.Post-injury ventricular
enlargement associates with iron in choroid plexus but not with
seizure susceptibility nor lesion atrophy-6-month MRI follow—
up after experimental traumatic brain injury[J].Brain Struct

Funct, 2022, 227 (1): 145-158.

[81GIORGIO C,MARCELLO L,ENRICOMARIA M,et al.Magnetic resonance
imaging diagnosis in normal pressure hydrocephalus[J].World
Neurosurg, 2024, 181: 171-177.

[91FOX N S,MONTEAGUDO A,KULLER J A,et al.Mild fetal ventriculomegaly: diagno
sis,evaluation, and management [J]. Am J Obstet Gynecol, 2018, 219 (1): B2-B9.

[10]SIMIOLT S, NAPOLITANO R,QUAGLIA F,et al.Fetal borderline cerebral
ventriculomegaly:clinical significance and management[J].Minerva
Ginecol, 2009, 61(2):109-112.

[111LABROSSE K B, BUECHEL J, GUELMEZ H,et al.Presentation of ventriculomegaly
at 11-14 weeks of gestation:an analysis of longitudinal data[J].Prenat
Diagn, 2023, 43(7):910-918.

[12]1 JANSSON D, DIERIKS V B,RUSTENHOVEN J,et al.Cardiac glycosides target
barrier inflammation of the vasculature,meninges and choroid plexus[J].
Commun Biol, 2021, 4 (1): 260.

[13]VOLPE N, DALL’ ASTA A,DI PASQUO E,et al.First—trimester fetal
neurosonography: technique and diagnostic potential[J].Ultrasound Obstet
Gynecol, 2021, 57(2): 204-214.

[14]1SEGEV M, DJURABAYEV B, HADI E,et al.Third trimester structural
and diffusion brain imaging after single intrauterine fetal
death in monochorionic twins:mri-based cohort study[J].AJNR Am J
Neuroradiol, 2022, 43 (4): 620-626.

[15]MBANS R T.Iron deficiency and iron deficiency anemia: implications
and impact in pregnancy,fetal development,and early childhood
parameters [J]. Nutrients, 2020, 12 (2): 447.

L6 215, kW, £ =M. o Eik = a )L XM FFERAREE ] £0K
2%, 2024, 31(2): 89-90, 97.

[17]GRANDE M, ARIGITA M, BOROBIO V,et al.First-trimester detection of
structural abnormalities and the role of aneuploidy markers[J].
Ultrasound Obstet Gynecol, 2012, 39(2):157-163.

[18]PRASAD S,DI FABRIZIO C,ELTAWEEL N,et al.First—trimester choroid plexus
to lateral ventricle disproportion and prediction of subsequent
ventriculomegaly[J].Ultrasound Obstet Gynecol, 2023.doi:10.1002/
uog. 26189.

[19]1DI MASCIO D,KHALIL A,PILU G,et al.Role of prenatal magnetic resonance
imaging in fetuses with isolated severe ventriculomegaly at
neurosonography: A multicenter study[J].Bur J Obstet Gynecol Reprod
Biol, 2021, 267: 105-110.

(201 SRR T, F2 g, XU AR, Z A8 77 A MR AR TE e LB IS 2R 72 BT 0 BT o Bl PR
Y. B DR, 2025, 32 (8): 52-54.

L1143, Z 5, KE, . JOLM0 b= 5 5k e )L BMR TR B AU AR £ [J]. S E
BT SR 22 3, 2020, 26 (1)1 60-63.

[22] NAMBURETE A 1, STEBBING R V,KEMP B,et al.Learning—based prediction of
gestational age from ultrasound images of the fetal brain[J].Med Image
Anal, 2015, 21 (1): 72-86.

(RSB A 2024-12-27)
(3 temeE: wkanih)



