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Change in Fetal Echocardiography at Our Institution between 2004 and 2013
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Background: In recent years, greater use of fetal echocardiography has resulted in an increased number of pa-
tients diagnosed with fetal congenital heart disease (CHD). Moreover, contextual factors relating to diagnosis
are changing in Japan.

Purpose: To summarize a trend in recent fetal echocardiography in our institution and develop ways to improve it.
Methods: We retrospectively studied 687 cases diagnosed with CHD between 2004 and 2013, dividing them into
the following two groups: Group A (2004-2008) with 241 cases and Group B (2009-2013) with 446 cases. We
retrospectively evaluated various patient factors between the two groups.

Results: The prevalence rate of fetal CHD at our institution was 29.1% for Group A and 49.0% for Group B
(p<<0.01). The number of CHD cases prenatally diagnosed before 22 gestational weeks significantly increased
from 36 cases (14.9%) in Group A to 91 cases (20.4%) in Group B (p<<0.05). Reasons for referral were as fol-
lows: suspected CHD, congenital anomaly, and fetal growth restriction with no significant difference between
the two groups. The number of non-severe CHD cases significantly increased from 101 cases (41.9%) in Group
A to 235 cases (52.7%) in Group B (p<<0.01). There was no significant difference in morbidity between the two
groups during the fetal period and after birth.

Conclusion: The number of fetuses diagnosed with CHD increased, particularly those that were less than 22
gestational weeks. Adequate counseling and support should be provided for mothers whose fetus is diagnosed
with CHD prior to 22 gestational weeks. In addition, due to the increased number of diagnoses, greater cooper-
ation between delivery hospitals would be beneficial.

Keywords: fetal echocardiography, congenital heart disease, prenatal diagnosis, prognosis, prenatal
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Fig. T Trends in the number of fetal echocardiographs performed during 1983-2013 in our institution
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Fig. 2 Trends in the number of patients who have undergone fetal echocardiography testing and who have

been confirmed with fetal CHD in our institution

Table 1 Gestational weeks and maternal age at the first fetal echocardiography. Reason for referral and
the number diagnosed before 22 gestational weeks

A (early period) B (late period) p value
Gestational weeks (median) 29 (14-39) 29 (18-41) 0.93
Maternal age (years, mean) 32.0 (17-44) 31.9 (19-45) 0.84
Reason for referral Suspicion of CHD 162 67.2% 313 70.2% 0.44
Other abnormality 25 10.4% 44 9.9% 0.89
FGR 17 71% 33 7.4% 0.99
Arrythmia 11 4.6% 12 2.7% 0.27
Twin 9 3.7% 10 2.2% 0.33
Sibling CHD 9 3.7% 6 1.3% 0.06
Hydrops fetalis 2 0.8% 4 0.9% 0.95
Maternal disease 1 0.4% 3 0.7% 0.93
Others 5 21% 21 4.7% 0.13

241 446
Under 22nd gestational weeks 36 91 0.047

CHD: congenital heart disease, FGR: fetal growth retardation.
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Table 2 Characteristics of patients prenatally diagnosed with congenital heart disease

A B p value
Level 3+4 (severe) DORV 43 17.8% 64 14.3% 0.23
SV 20 8.3% 37 8.3% 0.99
HLHS 15 6.2% 17 3.8% 0.18
Ebstein’s anomaly or dysTV/PA 14 5.8% 15 3.4% 0.16
TA 10 4.1% 5 1.1% 0.01
CoA/IAA complex 9 3.7% 18 4.0% 0.95
PA/NVSD 9 3.7% 14 3.1% 0.66
cPS or PA/IVS 6 2.5% 10 2.2% 0.8
TGA 4 1.7% 11 2.5% 0.59
Truncus 4 1.7% 5 1.1% 0.73
cTGA 4 1.7% 10 2.2% 0.78
TAPVC 1 0.4% 3 0.7% 0.99
TOF/APV 1 0.4% 2 0.4% 0.99
Level 1+2 (non-severe) VSD 44 18.3% 116 26.0% 0.02
TOF 12 5.0% 20 4.5% 0.85
AVSD 5 2.1% 36 8.1% 0.001
Others 24 10.0% 52 11.7% 0.53
Arrythmia 10 41% 8 1.8% 0.08
Cardiac tumor 6 2.5% 3 0.7% 0.07

DORV: double outlet right ventricle, SV: single ventricle, HLHS: hypoplastic left heart syndrome, dys TV: dysplastic tricuspid
valve, PA: pulmonary atresia, TA: tricuspid atresia, CoA: coarctation of aorta, IAA: interruption of aortic arch, PA/VSD: pulmo-
nary atresia with ventricular septal defect, cPS: critical pulmonary stenosis, PA/IVS: pulmonary atresia with intact ventricular
septum, TGA: transposition of great arteries, cTGA: corrected TGA, TAPVC: total anomalous pulmonary venous connection,
TOF/APV: tetralogy of Fallot with absent pulmonary valve, VSD: ventricular septal defect, AVSD: atrial ventricular septal defect.
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Table 3 Number of patients with severe (level 3+
level 4) and non-severe (level 1+level 2)
congenital heart disease (CHD)

A B

Severe CHD (Levels 3+4) 140 211
Non-severe CHD (Levels 1+2) 101 (41.9%) 235 (52.7%)

p=0.008
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Table 4 Outcome of fetuses with congenital heart disease during the fetal period

A (247)

B (446) p-value
Live birth 215 89.2% 375 84.1% 0.07
IUFD 14 5.8% 27 6.1% 0.99
TOP 4 1.7% 15 3.4% 0.23
Unknown 8 3.3% 29 6.5% 0.11
IUFD: intrauterine fetal demise, TOP: termination of pregnancy.
Table 5 Number of deliveries in our hospital and in other hospitals
Live birth, A Live birth, B
Other hospital births 29 13.5% 57 15.2%
Our hospital births 186 86.5% 318 84.8%
p=0.63
Table 6 Mode of delivery
Our hospital, A Our hospital, B p-value
Natural vaginal delivery 81 43.5% 129 40.6% 0.51
Induced vaginal delivery 31 16.7% 72 22.6% 0.11
Vacuum extraction 1 0.5% 13 4.1% 0.02
Painless delivery 1 0.5% 0 0.0% 0.37
Emergency cesarean section 36 19.4% 57 17.9% 0.72
Scheduled cesarean section 36 19.4% a7 14.8% 0.21
Table 7 Numbers of fetal CHD cases who underwent BAS and cardiac operations after birth
A B p-value
BAS (days after birth) 40 21.5% 40 12.6% 0.01
(0-130, median 7) (0-217, median 4) (0.72)
Cardiac operation 88 47.3% 159 50.0% 0.58
BAS: balloon atrial septostomy.
Table 8 Outcome for fetuses with congenital heart disease after birth
A (186) B (318) p-value
Alive 151 81.2% 268 84.3% 0.39
Dead 35 18.8% 50 15.7% 0.39
<1 month 22 11.8% 23 7.2% 0.1
>1 month 13 7.0% 27 8.5% 0.61

© 2016 Japanese Society of Pediatric Cardiology and Cardiac Surgery



36

FBITEF Tl HARRRILOIER 22 OB BN T
HEROBEINZRDTNE Y. YR BT E 1983
FEXOBRLT a—RENFEM 23 R THRBE Nz
M, Z D% 30 7z R UM 300 {1724 2 % Hif 74K
EBEHSTWVWARIRATH 5. HLIILL, ZOMFEICH
W 2008 FEE TORRIDIEA 7V —=> T D3R &
MRS TR LS 21To72 V. 2o CakE
BRBIC B BREDEA 7Y —=> 7 (L)L 1)
DEKIC XD MY > Z—Ic BT BERLT a— 153
X UHRYE CHD #ZWi DEFIE SN Lz 2 & 25 L
fe. ZNLIME, HTHERE4FEMICBWVT, RBEO
T O—HEf TR & 7 - THRYE CHD SERE AV
JED L T0B 0k, LYREFRIT KL LTORIE
DII—E (L)L 2) ZHEfTY 2 hiaRh 8 Lz
ckicksreiibniz. ZOIRNZHE 272 LT,
2013 SFE TD 10 Rz, HEINEm TH - 7251 5 4F
MERIEV E 72> 7218 5 I L, BBIR CHD
DR IZR AT DWTEHEMGETT 5 2 LIk > T, &
ERZRETCEZEHNE LTI Z o 7.

10 FER DT L B c BT, BRIE CHD 4T
DYIFZREEE S X CYIRIR AR O RHMAFERIC IZZRIX
RDIEhoTlz. UL LEhS, FI2RHEE TR 22
FEAH & FHICHRYE CHD AVl & N2 SEFIEIC DO
TiE, BRICBWTHRICHENL W FRE LT
I$AERE CHD ZInd b Tx <, WiEFHE» 5D HE
RIS RASEAERI L TV T e EZ BN, 1F
fit 22 AR OREFNC DV TIFIEGET T (TOP) O#A]
REMEN D B 128D, S RIOIIZE Tl TOP FEFID A Bf 4
Bl (1.7%) 1Sxf U BRELS Bl (3.4%) EAEEE RN
728 DO E UTIXBIMLTEBO, HEREL O
TR E R HL D I SRR DOREIC T B T )
T BTz EDMMORIG, YR—FApEE7E> T
WwakEzZHNREY.

F7=, 10 ERNCHBROT I— BB & il T U 7= 5EH
ICBWT, ShxgE L CHD BEOEIAAH
HICHEIML Tz, THUEERIANEN I N T E T2ERS
THaY CHD SEFINZ W, DF DIEN L TL BHERE
DO LT I—REL )V LR LTS T EHHH
LEZ BN

IR CHD OIEBIC DWW TIE, JEBIZ AR
PEVEESE (severe) CHD JEFIOHMEE HhIL T
7z M, —7J57 T VSD ¥l & 7z#iE (non severe)
CHD JERIEMDEREICHINL Tz, TNE R E
FHEDORIOIEA 7 V) —=> 7 1L~V ER L, VSD
HIRFITE WO % C ENAMREIC A > TWVB T L DE
NTHA5 %Y. DS HEIELIERFIORIC & >

BRNRBRSBFEME £32F F15

T/NRIEBR B PRI 351F B 18R 7R T R AV 4
I EOMEEH D, HERIEIBIEIHE LU IHAEZR
HAA B D back transfer ZF 7z b 7 — I DA ET
Hote. —HT, BIELREIEFNC BN TIZ—EDE]
BTREOEKTEY, BETREOAIHENAEENS 7
T e 5 E I back transfer 3% 2 & L W TH
D, RS LM T & TORMARGE S A7 L, #ER
ok > A7 LICh Ula@y)ia s s 2 /et Lx i hid7a
LN THAD.

faR B O s X OlT - 4Bz IS DV TE
COI0ETOREBERZILEREBD RN o Tz, 7ikk
RICDVWTERICHHE LR ZLETED T o 2. T/l
CHD ST, HA:14IC BAS ZJitifT U 72 iEE |
AR B TARIKTL TV Thid BAS #H9
%95 7%, sERKNMEEN (TGA) ¥z FHi-®
it CHD OIEhLL FiC, mizsk L7z &K 5 7% BAS Z & &
IROIYE CHD SEFIED A RZICHEM Lz Llc kb &
EZbNTe. —HT, MRMBUCIHB W TIE BAS A
7S HfE CHD, G TEIRIEZEDNEE Th T
TGA BHOIEFIEMNE ML Tzl Eh B X7 U —
SV BXUBKORERN ELTWD T EHREE
Nz, HEBDEMTRICOWVTIE 2 BB N TH
BRI ERS D> . THUXERE CHD JER D%
BN UZE 00, #BE CHD Ofd 2Nl Fic#En
L7z T & BEBOTRICKE N TORWATHEMED
H%.

3

2

A, ARYLOT a—iERIH O CHD fEflEUE A I
HWhinL TWeh, & Td VSD Z &8z #5E CHD
JEFIAEREICHEIML TWa T &ML, 51513
D & 5 xiE CHD SER D 773 ifitiak D338 E 72 3 8 =
OB & OEENARAIRTH 5. KTAEHR 22
HAMICHR I CHD Wiz 520 2 5E FIEADVE B
LTV EIZDWTIE, v F— A%
MREICA DB T e b EERE L DMEB X UEE
AR T EREZTFRIEND I ) v 7 EEh it
RIS BELICHEELRLTHAS.

51 Ak

1) HAREY, faA 5, bRl & e R
BT BIEROEA 7Y —=> 7 OMREBER. B/
JiTEER AR AL 20105 26: 99-105

2) BRI, )R, mE fE @ ROz a—R
A RTA 2 RO I—RENT A BT A MERE



37

3)

4)

5)

Hef. H/NRIEERR 2258 20065 22: 591-613

R, WIEEBR T, RN R, (& HERICB S
TRV OIRRZH e TS X BBN N 77—V 0
BUR. HARJEPERR « Bk VRS 2012; 48: 934-938
TERYR S« RR VL OGRS & M O 2 fil i P il B L D
WT. H/NRTEBR AR ZAE 2010; 26 (Suppl): 201

WEH T, IS T, R S, 1 Eh SR EOE

EORIIZIIC 31 2 RHEA DD | 2
AR H/NRIEERZREEE 2014; 30: 175-183
IRER 1, e, R A 30 BRI DS
BRI ==V THRETHRAI NI OREGEN & Ak
NTEBFIOMET.  H/ANGERERZEE 2014; 30: 166-172
Rk BE e RMLORE L EE TR, /NBERES
5%2014; 30: 104-111

© 2016 Japanese Society of Pediatric Cardiology and Cardiac Surgery


http://dx.doi.org/10.9794/jspccs.30.175
http://dx.doi.org/10.9794/jspccs.30.175
http://dx.doi.org/10.9794/jspccs.30.175
http://dx.doi.org/10.9794/jspccs.30.104
http://dx.doi.org/10.9794/jspccs.30.104

