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The Diagnostic Value of Four-Chamber View Combined with Color Doppler
Ultrasonography in the Screening of Fetal Congenital Heart Disease

WU Linlin
(Department of Ultrasound, Hefei Maternal and Child Health Hospital, Hefei, Anhui 230000, China)

[ Abstract ] Objective To evaluate the diagnostic value of four-chamber view combined with color Doppler
ultrasonography in the screening of fetal congenital heart disease (CHD), and to explore the synergistic diagnostic
efficacy of the combined application for structural and functional abnormalities. Methods A retrospective analysis
was performed on 100 pregnant women (20-28 weeks of gestation) who underwent prenatal ultrasound screening
for fetuses with congenital heart disease in the Department of Ultrasound of Hefei Maternal and Child Health
Hospital from January 2022 to January 2023. All subjects were examined by four-chamber view combined with
color Doppler ultrasonograpy. All the enrolled fetuses were diagnosed by autopsy after birth or labor induction.
If autopsy could not be performed, the diagnosis would be reviewed by two senior physicians with more than 10

years of experience in fetal echocardiography, and the diagnosis would be confirmed by consensus. The diagnostic
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value of four-chamber view combined with color Doppler ultrasonography was analyzed. Results Fifteen patients
were diagnosed with CHD, including 8 cases of ventricular septal defect, 1 case of tetralogy of Fallot, 2 cases of
premature ductus arteriosus, 2 cases of tricuspid regurgitation, and 2 cases of complex malformation. The sensitivity
of combined examination (93.3%, 14/15) was significantly higher than that of single four-chamber view method
(53.3%, 8/15) and color Doppler ultrasonography (80.0%, 12/15) (P<0.05), and the specificity was 98.9%. The
combined examination corrected 7 false positive cases of the four-chamber view method (5 cases of false chordal of
right ventricle and 2 cases of persistent left superior vena cava), and missed 1 case of small ventricular septal defect
(1.2mm in diameter). Conclusion Four-chamber view method combined with color Doppler ultrasonography
shows high sensitivity and specificity in the screening of fetal congenital heart disease, which can significantly

improve the early diagnosis rate, especially in the detection of functional abnormalities and complex malformations.

[ Key words ] Fetal Congenital Heart Disease; Four-Chamber View (4CV) Method; Color Doppler

Ultrasonography; Screening; Diagnosis

0 315
5 LA RO IERG ( Congenital Heart Disease,

CHD ) S8 AE JLAET A AR B e 1) 2 2R I 22—,
HR AR AT 8 ~ 10 4] "', CHD f4- 5. 1 7
X REARTAE LB T2 | /DA DT e M4t i
I ARTRITROR B EE P BEE P~ AT HAR A
Wik J, BRJLCNERTE ) R A H 255038 . @
PUITEEAE I LR BG ) L O ESSAS TEAG FAR , RERS
TR T b S SO RS BB R BAE L, ZERG L O e
FS R B R R B g L P AR,
FAY A 7 D U] TANAAE TR 1) SR S8 ol N ) S5 Ra P B TE RN 2
Rtk R (NS E R R SE ) Jri
FFAE—E R BRE 1,

2 BB AR R — P R 1 3 2 2 AL T
H, g TG L O NS RE {5 B o Xfl
JUE I RS L ) R R B A, 2
REMEIE 7RV 22 M S DU D] 1T L TC Al 21 1) D g 1 5+
L, WA = BB sl kA LA A
AT RIN, WA A P IO U TR v 5 238 o
AT LD R A, 255 S5 PETEAL 5 M3 86 1 2
SYHT, RENE I P e RO A ) o R AR

A B TEVEAh A PO UL G 238
TENG )L CHD i 25 v iy b OB, 38 3 bb A Bl 7
FHER S PO YITHN S 238 W B 2 R, 3R
B W ERA N FE R )L CHD R 2 A a3 5 v
itk

1 HARMR5E%
1.1 HRITR

HIBEPENA 2022 4F 1 H 2 2023 4 1 A7EAIE
T 140y DR Bkt 5 6 75 R 7 7 i A 25 7 BE LA CHD
Jif LA B R AT R 241 100 491] (48R 20 ~ 28 J& )
JUTA 9 (91 AR U e 2 e U ) 1 ks A 2235 0 R e Ak
. EARMIH, i AR LS4 A s e
JE PR RS WSS . A RBEIE T R, WU R
I AT 10 4E LA AR L O E 8 75 12 W7 42 06 A WE TR
BRI T A, il ik i —B0E W2 W s Rk
Ttk

YIABRHE: OHFRIEIRZ2E, Wik 20 ~ 28
(IR gesli 22 IR A 2 8 e ) 5 @70
IEUREIHRE CANGEURIA S M . BERE . RS
%) GOMIJLIEHAL REWRIE s ik T8 (42
FUHASTLE R 2T A I RS A HEG ) 5 @4
A BB R E IR G, O 4iis
NSE) 3N

HEBRBRIE : D2 I 4T Y ol i o 4 B 2B A 4 R A7
s QFHEL . . HUREASE RS
PR E s QNG LAFAEA O IF 22 50 ™ B W B s st (5 25
BAE (A0 21- ZARZERAE 18- —IRZE AR ) &
@i EG T EZE (FRIRA . BN R 2 o
TR DRSS ) .

AHIGE A St A P ok B T WG LIRS
FEAATIG RIGI T T ZE, A R (AR hy i B0 A i



* 290 - (W TR ) 2025 4555 46 B 3 ] EFRBSRK

B —F4y. W BE CHD Rl i2 Wi 1, 457
HIZWI B BAPEAS 5, MR M2 G S2Im R B (045
HE— PRk . i PR MR R R e
ZePE A H L) RIS KR, (EAME NS
FEEL AT YR — P 2, T I RS 3 th
ZAAH FRGE . ATl AR (e B2 By 2
F#s 06 CRRFIEE T ) RN BT Zil &Yy
BB NG RS AT, MR ER I T E A A,
PIRI 2 10 B A

1.2 WEFE

AWK GE Voluson E10 B2 R 48, Hid
B RAB6-D M4k (W% 2 ~ 8MHz ) J C1-6-D
RRESL, SRA DI A, R A 22 e
MM, RIS, #AFBIE 37°C LG5
T e TR L A Pl (ORLT0iA% | e
JERED) |, B IROL G R GESL M, RAE3RUR L
BHERARTA,  SRIG 1 R IR S 280 AR 1 DU 0
VIl shASMEL G . ORI FRYE K b %M ]
RAS, FEAMEL AOFENRIE (EFIEEN
0.8 ~ 1.2cm ) M [RIFFRZEZANE, XTEERUB X IR
FHJRROR IR (ZOOM 2 1% ) 05k = AN &40 3h
JERShA G . BEE DI 2 A= i B Y
PR 25 0 T S DRI B S, D S S KA R
WAE (UER 20 ~ 28 S #{E R 2.5 ~ 4.0mm)
AR B karEE S =R, A OEREE
Y o S A A Sk o X, SR MR S
SNSRI AR (IE% = Smm) .

F1 2 E 8 EE AR, 3 A HDlive Flow LR
BUGHA (—Fhm R im AR EAR, s
ANV ) Wk 22 R 2 AU = [ il
PRN% . D s e RR SRR IG A, i HTIK
AR PAEAE R, 0 25 A ROM#E 22 50 ~ 60cm/s
DLABURR S RN, N SIS A I T S
CGnass my HE VR ) & UEAT A A0 2% 2 B R] - AL Ay
( Velocity-Time Integral, VTI) 115, T4 E
1M 378 2 AV IR Bh PR A

B A2 W B B, th W 4 E AT B R
M B RZAUH A 0 B 505 % 3 S

( Digital Imaging and Communications in Medicine,

DICOM ) i 4 5 45 ( 43 9% 4 1920 x 1080, il 4t
30Hz ) , XJfif i) 4540 S8 4 IF i 8 ) 2% 2 AL
9 191 J 2 = 4k W )2 18 ( Spatio-Temporal Image
Correlation, STIC, J2J/E 0.5mm ) IiEZA KR,
IS B S IS = B R NER, AL
il /& Kappa —#(E R (= 0.75. A B0 A% 615
BRI BHE 75 25 23 AT IR LaO I8 75 1 A fi
’ ), FR TR 5 43T ( = 4 3BT )
20 ~ 40 5350 / B, R FD SRR AU A A

JIT R VR B P 24 HAR P RS R e i Y = U
SRR, KA AR R — I e s, FAARAER
Wr . LR OV E A, RIS
SR EIR; QFEMRIARN T D1 2% 6 28
K, Xl S R T I 8 125 1A, B Kk
PG5 5 190 5 A2 W B, o R AETE
K s 2500 3 = el 285 (STIC ) 7=
M @2FIRLE RS EdE L) DICOM Frifits =
FERS, R —ABEIm S T E AR . DL
BV NGRS —B, SO A Uit . £ e
DAPRUEZES S04 ] S5 2 A vk i v . OHEie
Wr o, AR = R EE T ( SR L O 75
ZWr= 104 ) RIIB LR, D2EBE N a4
o
1.3 Zitoh

K1 SPSS 22.0 Gt it 47 8 o i
TRIAIEL + brifE2E (X +s) £, dlE HECR
PR REAS K35 THECFOR UL (% ) £,
KRk 5 oY, Fisher MEAAMER T . W PUAK T
R FERE . BHEETIE ( Positive Predictive
Value, PPV ) K [ 4 i ) fi ( Negative Predictive
Value, NPV) , 2w L 32l TARRRE <k
( Receiver Operating Characteristic, ROC ) FTHF( Area
Under the Curve, AUC ) ¥¥fiti . #:367K 1 a=0.05 ( XL
) o Gt MoK b P<0.05,
2 FHR

AW 100 B ILZ " 5 PR bR e 2
CHD 15 5] (15%) , Hrp a5t ikmie o i (2
[ PR 5 1 . s Al B EAbt 3 ] | 32538 PUBRAE 1 1] ) ,
Hpai i RetE R 4 ) (ShIKRE R 2 6], —R



CEPBE TR IR ) 2025 4555 46 55 3 ) EFFUESRIE

¢ 291

HEERG26]) , ZEEIE 2 6 (=R R E T
IsfkE ) o
2.1 BRILOBEESRZAG BB

FE RS DU TR SRR (= RIRR G .
TEVUIEARE ) RO RN 77.8% (7/9) , {HICHEEHG
etk 2 e etk s w (siikeE
R =R ) R BUES 100% (4/4) , H
Xof 2 8% VU BAE G RN 0% RS K 25 44 45 i 1)
HmmFEEE, BRBERTE 93.3% (14/15)
AW HR K 100% (2/2) , FF4IIE T # Y
YIATLR 9 B1iR2, Ii2 1 B AN ] b (
SRR ) o BRI 1 s,

F1 FAMRESERBEESHENBRGLERII 1 (%) ]

Tab.1 Comparison of malformation detection rates by two single
methods and combined screening[n (%)]

WHESSEL  ebaE/ B BT 2R AR
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Tab.2 Comparison of sensitivity and specificity: combined examination
vs four-chamber view
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Tab.3 Comparison of sensitivity and specificity: combined examination
vs color Doppler ultrasonography
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Tab.4 Misdiagnosis and missed diagnosis analysis by different methods
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Tab.5 Diagnosis consistency analysis between four-chamber view and color Doppler ultrasonography
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Fig.1 Consistency curve of diagnostic methods
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