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ABSTRACT

Objective: To determine the frequency of congenital cardiac lesions in pregnant women reporting for fetal
echocardiogram and correlate with obstetrical risk factors.

Study Design: Descriptive cross-sectional study.

Place and Duration of Study: To be conducted at pediatric cardiology and obstetrical unit of AFIC/NIHD and
CMH Rawalpindi, from Jan 2009 to Jan 2020.

Methodology: Pregnant women referred for fetal echocardiogram from 19-49 years of age were enrolled. Echo
was done between 20 to 36 weeks gestation. Primary outcome was the nature of cardiac lesion and gestation at
diagnosis. Neonatal scan was done at follow up to confirm cardiac diagnosis. Secondary outcome was obstetrical
risk factors which were the reason for referral. This included age consanguinity, family history, previous history
of intrauterine death or early neonatal death, maternal and paternal diseases. Data was collected and analyzed n
frequencies and percentage. Chi-square was applied for association between variable and p-valve 0.05 was
considered significant.

Results: A total of n=967 pregnant women referred to outpatient department for fetal echocardiogram.
Congenital cardiac lesion were detected in n=83 patients. Majority of patients had CAVSD (1.2%) CCAVB (1.2%)
followed by ASD (1.1%) VSD (0.9%) Abnormal heart rate (0.8%) Single ventricle (0.3%). Most significant maternal
age group was between 21 to 30 and 30-40 years (43.7 and 46.2%). Only 3% below 20 years and 6.7% above
40 years of age. Most important maternal risk factor was previous off spring 0.5% past family history 0.3% and
abnormal obstetrical ultrasound 0.3% Followed by maternal diabetes 0.1% and maternal hypertension 0.1%. The
yield of detection of congenital cardiac lesions was 8.3%.

Conclusions: Congenital cardiac diseases are the second most common congenital anomaly and huge burden n
pediatric population. Timely diagnosis and referral can be lifesaving.
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INTRODUCTON

Congenital cardiac defects are reported as
0.8% per 1000 live births and accounts for 27 per
1000 still births with serious congenital cardiac
lesions’. Most of the complex lesions requires
intervention of some form in first year of life.

report to obstetrics and pediatric cardiology
departments with a variety of abnormal findings
and often necessitate the need of detailed fetal
echocardiogram?’. It can be carried out at 22
weeks and 32 weeks gestation but due to recent
advances in echocardiography equipment and

Fetal echocardiography is a useful analytical tool
for detection of congenital cardiac diseases. The
advances in early diagnosis and timely referral to
tertiary care hospital have been tremendously
helpful in detection and management of conge-
nital heart diseases’. A large number of patents
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improved operator skills early fetal cardiac struc-
ture, fetal cardiac rhythm and doppler evaluation
at 20 weeks can be done as well but requires a
follow up neonatal scan.

A Large group of pregnant women belong-
ing to high risk group of pregnancy require
timely detection of congenital heart defects rhy-
thm disturbances and developmental progress.
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Fetal echocardiogram when combined with an
anomaly scan and relevant biochemical investi-
gations; e: Alpha fetoprotein levels and nuchal
translucency evaluation is a reliable tool for deci-
sion management for obstretcians and parents. A
variety of protocol scans are done and our study
followed the laid down guidelines2!2. Which inc-
lude BCEE, ECEE, 3VV, RVOT, LVOT views with
reported 98.8% specificity and sensitivity 97.6%.

Fetal cardiac diseases detected at an early
age result in better obstetrical care; planning mo-
des of delivery “offering therapeutic options and
counseling of patents regarding termination of
pregnancy. Mothers who have had repeated
abortions ‘early neonatal deaths and intrauterine
deaths are undergoing immense emotional and
social burden regarding motherhood experience.
The information of having a normal fetal well-
being result brings tremendous joy and elevates
the mental health status of pregnant women. A
large cohort of women with prosthetic valves
having taken Warfarin therapy are also benefi-
tting from early diagnosis and follow up neonatal
scan faculty.

METHODOLOGY

After permission of ethics review committee
we carried out fetal echocardiogram at our insti-
tute from 2009 to 2020 according to the guide-
lines’” of American institute of ultrasound and
medics (AUM) and international society of
ultrasound obstetrics and gynecology?. Women
who were primarily screened by radiologists and
obstetricians and referred to our department for
fetal anatomical study from 20 weeks to 36 weeks
‘gestation. We excluded the women with gross
fetal anomalies like anencephaly ‘limbdeformi-
ties. We included the women with echogenic
mass in LV’ abnormal two vessel view and
choroid plexus. A total of 967 pregnancies were
screened using GE Toshiba S9 echocardiography
machine and pulps E 33 echocardiography mac-
hine. The following 11 echocardiographic planes:
(1) abdominal view; (2) four chamber view; (3)
five-chamber view; (4) three-vessel view; (5)
three-vessel and trachea view; (6) transverseaortic

Pak Armed Forces Med ] 2020; 70 (Suppl-4): S803-08

arch; (7) long axis of the ductal arch; (8) long axis
of the aortic arch; (9) long caval view; (10) left
ventricular outflow tract (LVOT); and (11) short
axis view of the great vessels were obtained and
shown in fig-1. Fetal heart rate was calculated
with M mode. P/W C/W and color Doppler we
applied and measurments taken of various cham-
bers. Maternal and paternal risk factors were
calculated. Repeat 32 weeps scan was done in all
patents with abnormal fetal echocardiogram at 22
weeks. All the patients had follow up neonatal
scan. All the data was maintained in SPSS 23 data
sheet.

RESULTS

We screened a total of 967 pregnancies. In
882 pregnancies were found to be normal. Out
of 83 pregnant women were detected to have
congenital cardiac defects. The most dominant
lesion to be diagnosed was CAVSD. Second most
common abnormality was CCAVB followed by
VSD and ASD. There was a significant number
of babies diagnosed as having serous lesion such
as IAA" HLHS' Ebstien anomaly. And cardiac
tumors such as Cardiac Rhabdomyoms and Myx-
omas. Only 2 babies were diagnosed as having
TOF and TGA. There were also a significant num-
ber of fetuses which were intrauterine death
(1.0%) and twin pregnancy was reported as well
(1.2%).

The most significant maternal age was 29.2
+ 4.7 years and paternal age was 34.6 + 6.7 years.
The mean gestational weeks were 289 + 7.8
weeks. The most significant maternal risk factor
was previous offspring having Congenital heart
defects 0.5% followed by family history 0.3% and
abnormal obstetrical ultrasound 0.3%. The other
significant maternal risk factors were maternal
diabetes 0.2% and maternal hypertension 0.1%.
The women with age less than 20 years were 3%
between 21-30 years 43.5% 31-40 years 46.7% and
6.7% were above 40 years of age.

DISCUSSION
In our study fetal echocardiography perfor-

med between 20 to 36 weeks gestation has proved
to be significant benefit for pregnant population.

5804



Fetal Echocardiography

A vast variety of complex cardiac lesion were
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Table-I: Essential Components of Fetal Echocardiogram.

detected when there was high index of suspicion

Fetal position

Aortic valve flow
Pulmonary artery flow

Anatomical . . L. Atrioventriculer valve flow
. Sites determination Doppler Exam . .
view . . Inferior and superior vena cava flow
Cardiac location ;
Aortic arch flow
Branch pulmonary arteries flow
AV vale diameter
. . . Semilunar valve diameter
. . Cardiothoracic ratio .
Biometric . . Measurement Man pulmonary artery diameter
. . Partial diameter .
imaging Femur leneth data Arch diameter
& Brach PA diameter
Ventricular diameter
Four chamber view
Five chamber view
Three vessel view .
Bicaval view M mode of atria
Cardiac view . Rhythm and M mode of AV vales and ventricles
. . Two chamber view . .
imaging rate Fetal heart rate estimation

Ductal arch view
Aortic arch view
Outlet view
Pericardial and pleural spaces view
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Rv ~ % :
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by the treating obstretcians. The history of having
previous offspring with CHD and the abnormal

Table-II: Congenital diseases (abnormal neonatal

ECHO) n=83.

Cardiac Lesions Cardiac n (%)
Down syndrome 1 (0.1%)
Echogenic mass in LV 5 (0.5%)
IUD 10 (1.0%)
Twin pregnancy 12 (1.2%)
Common atrium, PAVSD 1 (0.1%)
Ebstien anomaly 1 (0.1%)
CCAVB 12 (1.2%)
CAVSD,PS 12 (1.2%)
Tricuspid Artesia 2 (0.2%)
ParoxysmalAtrial Tachycardia 1(0.1%)
VSD 9 (0.9%)
PDA 5 (0.5%)
Fetal Hydrops 2(0.2%)
PPHN 2 (0.2%)
Small ASD/PFO/PDA 11 (1.1%)
Abnormal heart rate 8 (0.8%)
HLHS 1(0.1%)
CHD 1(0.1%)
DCM 1(0.1%)
Mitral Atresia 1(0.1%)
Complex congenital heart 4 (0.4%)
Cardiac tumors 3 (0.3%)
Ectopia cordis 1 (0.1%)
Interrupted aortic arch 1(0.1%)
TGA 1(0.1%)
TOF 2(0.2%)

obstretical ultrasound have proven to be dom-
inant factors in detection of CHD in pregnant
women. The high detection rate is due to
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increased skill of performing echocardiography
at experienced hands. A significant number of
parents were counseled regarding the manage-
ment and treatment modalities for babies with
CHD. The option of TOP was discussed with
expectant women and the babies diagnosed with
correctable lesions were offered appropriate
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Indications for Fetal Echo

Figure-2: Indications of Fetal ECHO.

interventions.

As compared to Jodi et al', our study yields a
high number of defects being diagnosed and con-
firmed on neonatal scan. There were intrauterine
deaths observed in fetuses with complex conge-
nital defects. Our study included a later gesta-
tional period from 20 to 36 weeks with specific
disease outcome as well. A large no of pregnant
women opt for TOP due to high accuracy of fetal
echocardiogram as well’®.

Prabharker rajah et al3, reported various
methods of fetal echocardiography for specific

Table-III: Comparison of fetal ECHO outcome with indications.

Final outcome fetal echo

Indication/risk factor for Normal Normal Normal Abnorma Abnorma | Abnormal

fetal - fetal - 1 fetal - fetal - p-
fetal echo fetal, No 1fetal, No

normal Abnormal normal abnormal | value

neonatal neonatal
neonatal neonatal neonatal neonatal

Maternal CHD 28 0 1 0 0 0
Abnormal Obstetrical USG 89 5 1 40 9 3
Maternal alular HD 108 10 0 2 0 0
Father CHD 3 1 0 0 0 0
Father Valvular HD 13 0 0 0 0 0 <0.000
Maternal DM 106 12 0 3 0 1 1
Maternal HTN 67 1 2 2 0 2
Maternal Medications 31 3 0 0 0 0
Previous offspring 277 18 4 9 2 5
Family history 94 4 2 1 1 3
Total 818 54 10 57 12 14
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lesions and we followed the protocols i: e; 4
chamber view, 3 vessels view, LVOT, RVOT view
bicaval and Doppler evaluation as well as M
mode. Our study utilized ECEE, 3VT, RVOT and
LVOT plus bicaval views?, as reported by Nithin
et al.

Rosemary et al’, reported in AM perinato-
logy low yield of detection of congenital defects
as compared to our study. As vast majority of our
patients were referred from obtratrcians and
radiologist who had done detailed scan for these
high risk pregnancies. Our scan confirmed these
findings and we offered appropriate treatment at
tertiary care hospital.

Lucaine elvis et al'4, Lindsey et al'5, reported
9.9% AND 7.3% yield of fetal echocardiogram as
compared to our results of 8.3% yield of detection
of complex cardiac lesions. Lauren tague et al3,
reported in AIUM the incidence of physiologi-
calvariationsat 34 weeks gestation in 43 preg-
nancies due to high referral rate and sensitivity of
anomaly scan which can also be applied in our
population if we conducted regular fetal echocar-
diograms with better expertise. They reported the
prominence of aortic isthmus ‘milddisproportion
of AV vales “tapering of PDA ‘aneurysms of pre-
mium septum etc. Greater anatomical details
have been reported due to enhanced technology
and higher under-standing of fetal cardiac
lesions!0, interoperating 4 dimensional scan with
Spatiotemporal image correlation (STIC) for
volume assessment!s. Recent years have seen 3
and 4 Dimensional fetal echocardiograms!!. Our
study which spanned 12 years and had a signi-
ficant number of patients diagnosed with con-
genital cardiac defects. The variety of diseases
we diagnosed helped in follow up and further
management of patents and improved the survi-
val outcome. The study is limited in being cond-
ucted at tertiary care hospital and limited patents
reaching the hospital plus limited understanding
of interpretation of fetal echocardiograms. A
significant number of pregnant women were
referred for abnormal findings in obstetrical scans
which turned out to be normal neonatal scans
and provided relief to expectant parents. As our
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study was conducted by a single operator and
laid down protocol was followed and most of
the neonates were followed up after delivery
which resulted in greater confidence in detection
and diagnosis. We recommend that second and
third trimester fetal echocardiogram be carried
out by specialized operators for better care and
survival benefit of neonates with congenital
cardiac defects.

CONFLICT OF INTEREST

This study has no conflict of interest to be
declared by any author.

REFERENCES

1. Jodi IP, Mary TAk. Donofrio; Early fetal echocardiography:
congenital heart disease detection and diagnostic accuracy in the
hands of an experienced fetal cardiology program (2014)
Children’s National Heart Institute, Children’s National Medical
Center, Washington, DC 20010, USA Prenatal Diagnosis 2014;
34(1): 790-96.

2. Jack R. American society of echocardiography guidelines and
standards for performance of the fetal echocardiogram. ] Am
Society Echocard 2004; 17(7); 803-81.

3. Tague L, Donofrio MT, Fulgium A, McCarter R, Limperopoulos
C, Schidlow DN. Common Findings in Late-Gestation Fetal
Echocardiography. ] Ultrasound Med 2017; 36(12): 2431-37.

4. Rajiah P, Mak C, Theodore ], Dighe DM. Ultrasound of Fetal
Cardiac Anomalies AJR 2011; 197(4): 747-60.

5. Vavolizza R. Clinical yield of fetal echocardiography for sub-
optimal cardiac visualization on obstetric ultrasound. ACC-17-
660 JACC 2017; 69(11): 407-12.

6. LiY, HuaY, Fang J, Wang C, Qiao L, Mu D, et al. Performance
of Different Scan Protocols of Fetal Echocardiography in the
Diagnosis of Fetal Congenital Heart Disease: A Systematic
Review and Meta-Analysis. PLoS ONE 2013; 8(6): e65484.

7. Froehlich R], Maggio L, Has P, Werner EF, Rouse DJ. Evalua-
ting the performance of ultrasound 906 screening for CHD. Am ]
Perinatol 2017; 34(9): 905-10.

8. Kanwal A, Sheikh AM, Saher T. Determining the factors causing
delay in fetal echocardiography. ] Saudi Heart Assoc 2018; 30(3):
205-10.

9. Nitin GC, Chaubal J. Fetal echocardiography. Ind ] Radiol Imag
2009; 19(1): 60-68.

10. Picazo-Angelin B, Zabala-Argiielles JI, Anderson RH, Sanchez-
Quintana D. Anatomy of the normal fetal heart: The basis for
understanding fetal echocardiography. Ann Pediatr Card 2018;
11(2): 164-73.

11. Chaoui R, Abuhamad A, Martins J, Heling KS. Recent Deve-
lopment in Three and Four Dimension Fetal Echocardiography.
Fetal Diagn Ther 2020; 47(1): 345-53.

12. Zhang YF, Zeng XL, Zhao EF, Hong-Wei Lu. Diagnostic Value
of Fetal Echocardiography for Congenital Heart Disease. A
Systematic Review and Meta-Analysis. Med (Baltimore) 2015;
94(42): €1759-70.

13. Nancy A, Ayres MD. Advances in fetal echocardiography. Tex
Heart Inst ] 1997; 24(4): 250-59.

14. Prenatal Detection of Congenital Heart Diseases: one-year
survey performing a screening protocol in a single reference

5807


https://www.ncbi.nlm.nih.gov/pubmed/?term=Tague%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28627028
https://www.ncbi.nlm.nih.gov/pubmed/?term=Donofrio%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=28627028
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fulgium%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28627028
https://www.ncbi.nlm.nih.gov/pubmed/?term=McCarter%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28627028
https://www.ncbi.nlm.nih.gov/pubmed/?term=Limperopoulos%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28627028
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schidlow%20DN%5BAuthor%5D&cauthor=true&cauthor_uid=28627028
https://pubmed.ncbi.nlm.nih.gov/?term=Froehlich+RJ&cauthor_id=28301892
https://pubmed.ncbi.nlm.nih.gov/?term=Maggio+L&cauthor_id=28301892
https://pubmed.ncbi.nlm.nih.gov/?term=Has+P&cauthor_id=28301892
https://pubmed.ncbi.nlm.nih.gov/?term=Werner+EF&cauthor_id=28301892
https://pubmed.ncbi.nlm.nih.gov/?term=Rouse+DJ&cauthor_id=28301892
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sheikh%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=29983496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saher%20T%5BAuthor%5D&cauthor=true&cauthor_uid=29983496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Picazo-Angelin%20B%5BAuthor%5D&cauthor=true&cauthor_uid=29922013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zabala-Arg%26%23x000fc%3Belles%20JI%5BAuthor%5D&cauthor=true&cauthor_uid=29922013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anderson%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=29922013
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%26%23x000e1%3Bnchez-Quintana%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29922013
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%26%23x000e1%3Bnchez-Quintana%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29922013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20YF%5BAuthor%5D&cauthor=true&cauthor_uid=26496297
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zeng%20XL%5BAuthor%5D&cauthor=true&cauthor_uid=26496297
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=26496297
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20HW%5BAuthor%5D&cauthor=true&cauthor_uid=26496297
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4620824/

Fetal Echocardiography

15.

16.

center in Brazil.
175635.

Lindsey D, Sunder KA, Gurleen C. The accuracy of fetal echo-
cardiography in the diagnosis of congenital heart disease. Int ]
Cardiol 1989; 25(3): 279-88.

Gao S, Han J. Comparison of fetal echocardiogram with fetal
cardiac autopsy findings in fetuses with congenital heart
disease. ] Maternal -fetal Neonatal Med [Internet]. https://
www.tandfonline.com/doi/abs/10.1080/14767058.2019.1700498

[Internet]. https://doi.org/10.1155/2014/

17.

18.

Pak Armed Forces Med ] 2020; 70 (Suppl-4): S803-08

Gardinar HM. Fetal echocardiography: 20 years of progress,
Heart: 2001. [Internet]. http://dx.doi.org/10.1136/ heart.
86.suppl_2.ii12.

Jantarasaengaram S, Vairojanavong K. Eleven fetal echocar-
diographic planes using 4-dimensional ultrasound with
spatiotemporal image correlation (STIC): A logical approach
to fetal heart volume analysis 2010. [internet]. https://
cardiovas-cula-rultrasound.biomedcentral.com/articles/
10.1186/1476-120-8-41.

5808



