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Utility of First Trimester Anomaly Scan in Screening of
Congenital Abnormalities in Low and High
Risk Pregnancies

Neeta Natu, Nitin Wadnere*, Summi Yadav, RavindraKumar**

Abstract

The primary objective of the present study isto assessthe feasibility and value of first trimester anomaly
scanin both high risk and low risk pregnant patients. All highrisk and low risk patientswith livefetusand
11- to 14-week gestation were enrolled in study after informed and written consent. All patients were
screened for congenital anomaliesby 11-14 week ultrasound scan (first trimester anomaly scan) as part of
routine prenatal care. Second trimester scan was conducted at 18 to 22 weeks gestation. The results of
thefirst trimester anatomic survey were correlated with second trimester target scan to evaluate val ue of
first trimester scan for early detection of anomalies. Overall prevalence of congenital anomaliesin study
population was 2.6%. Out of these 64.4% were detected by first trimester anomaly scan, while another
35.6% were detected by mid gestation scan. Detailed first trimester anomaly scan and first trimester fetal
echocardiography should be performed to detect the fetal anomalies early.
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Introduction

Ultrasound is the main screening and diagnostic tool
for congenital structural abnormalities. The early
pregnancy (first trimester) scan wasinitially introduced
with the primary intention of measuring thefetal crown-
rump length to achieve accurate pregnancy dating. With
growing experience of sonographers and improving
equipment, detailed depiction of fetal structuresincluding
the fetal heart became possible. With improvement in
theresol ution of ultrasound machinesand wide application
of the nuchal translucency (NT) scan, it is possible to
ddineatenormal fetal anatomy and diagnoseawiderange
of fetal abnormalities in the first trimester. (1)
Measurement of NT thickness between 11 and 14 weeks
gestation, combined with maternal age and maternal
serum biochemistry, can be an effective method of

screening for trisomy 21 and other chromosomal
abnormalities. Besides nuchal abnormdlities, awiderange
of other congenital anomalies can be diagnosed with
ultrasound at 11-14 weeks gestation, including defects of
thecentral nervoussystem, heart, anterior abdominal wall,
urinary tract, and skeleton. (2) Early (11-14 weeks)
sonography for the detection of fetal malformations has
been the subject of intensiveinvestigationin recent years.
(3) Withthe growing successinidentifying fetal anatomic
structures and structural anomaliesin thefirst trimester,
several studies have assessed the ability of first trimester
ultrasonography to detect fetal structural malformations.
These pilot studies have reported detection rates
comparable with those achieved in the routine second-
trimester anatomic survey at 18 to 22 weeksof gestation.
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(4) However, there is no reliable data on early (11-14
week) congenital anomaly scan in Indian patients.
Besides, most of the studies have focused on high risk
population. Hence, present study was planned to look for
feasibility of first trimester ultrasound scan for congenital
anomaliesin Indian patientsin both high risk and low risk
pregnancy.

Thus aim of this study was to assess the feasibility
and value of first trimester anomaly scan in both high
risk and low risk pregnant patients.

Material and Methods

Thiswasa prospective observational study conducted
during Dec 2011- Oct 2013 with institutional ethics
committee approval. Women visiting to the antenatal clinic
of Sri Aurobindo Institute of Medical Sciences, Indore
wereenrolled inthe study after taking informed consent.
Women with absent cardiac activity, molar pregnancy,
ectopic pregnancy, and late booking (over 14 week's
gestation) were excluded from the study. Patients were
divided into two groups based on risk associated with
pregnancy

High risk pregnancy was defined as any one of the
followingrisk factors

1. Advanced maternal age (>30 years)

2. Previoushistory of any congenital anomaly or

pregnancy loss

3. Family history of structural defects

4. Pregnancy after assisted reproductive techniques

5. Maternal diseaseslike Diabetesmellitus or Epilepsy

6. Multiple pregnancy

7. History of smoking or alcohol consumptionin

antenatal period

8. Previousaffected child with chromosomal aberration

Low risk pregnancy was defined as a young women
<30 years of age and not having the above mentioned
risk factors.

Methodology: Women and their partners received
group and/or individual counseling about prenatal
screening and diagnosis of congenital anomalies.
Demographic profile of all enrolled patientsincluding age
of mother, detailed obstetric history (gravida, parity, live
issues and abortions), previous and family history of
congenital anomalies, history of smoking or alcohol
consumptionin mother, and any prolonged ilInessinmother
(diabetes mellitus, jaundice, hypertension, epilepsy etc.)
were recorded in a predesigned proforma. Mode of
conception (spontaneous or assisted) and associated
obstetric complicationswere al so noted in the proforma.

All patients were screened for congenital anomalies

by 11-14 week ultrasound scan (first trimester anomaly
scan) as part of routine prenatal care. First trimester
anomaly scan (FTAS) was done by Voluson E8 Expert
ultrasound machine (GE healthcare, India). The scan
included demonstration of number and location of fetus
(intrauterine/ectopic), spontaneousfetal, movementsand
variousfetal organs. Fetal growth parametersincluding
biparietal diameter, crown-rump length, head and
abdominal circumference and femur length were
measured for gestational age calculation. Nuchal
translucency (NT) was measured as per criteria. Nasal
bone hypoplas a, frontomaxillary facial angle and ductus
venosus Doppler was also included in all scans. Feta
head was examined for shape, choroid plexusand bilateral
ventricular size. Other structural anomalies including
abdominal organs, spine, limbsand limb movementswere
examined. Fetal heart rate and cardiac chambers were
seenin all scansto look for any cardiac anomalies and
fetal echocardiography was done, whenever there was
any suspicion of cardiac anomaly or aneuploidy. Umbilical
cord, quantity of liquor, position of placentaand cervical
length were measured. Estimated risks for aneuploidy
(trisomy 13, 18 and 21) were cal cul ated based on materna
age and anomaly scan. It was calculated by FMF-2009
software, which is based on findings from extensive
research coordinated by the fetal medicine foundation
(UK Registered charity 1037116).

Second trimester scan was conducted at 18 to 22
weeksgestation. Theresultsof thefirst trimester anatomic
survey were correlated with second trimester target scan,
postnatal findings, and chromosome analysis whenever
done, to evaluate value of first trimester scan for early
detection of anomalies. All the patientswere followed up
till delivery. Newborn examination was performed by
pediatriciansafter delivery.

Data Analysis

Data was analyzed using statistical software SPSS
version 20.0. Categorical variableswere analyzed using
chi-squaretest, while continuousvariableswere analyzed
using Student's t-test and ANOVA. P-value less than
0.05 were taken as statistically significant.

Results

Atota of 1500 women visited theantenatd clinic during
thestudy period. Out of which 321 women were excluded
asper exclusion criterion mentioned above. One hundred
and thirty two women werelost to follow up and therefore
excluded from the study.

Asperinclusion criteriathereis significant difference
in age and gravida in both groups (Table 1). Though
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Table 1. Distribution of Patients Based on Gravida, Parity, Live |ssues and Abortions

Low risk (n=551) High Risk (n=496) p-value
Age(Years) 24.8+26 27.2+4.3 0.001
BMI 24.04 +4.83 25.02 +4.85 0.973
Gravida
Gl 300 (%4.4) 101 (20.4)
G2 190 (34.5) 107 (215)
G3-4 61 (11.1) 225 (45.4)
>G5 00 63 (127) <0.0001
Parity
PO 300(54.4) 162 (32.7)
P1 190 (34.5) 171(345)
P2-3 61 (11.1) 144 (29.0)
>P4 00 19(3.8) <0.0001

Table 2. First Trimester Anomaly Scan (FTAS)

L ow Risk (n=551)

Fird Trimester Anamaly Scan

High risk (n=496)

Mid Gestation Ultr asound
Scan
L ow Risk High Risk
(n=547)# Highrisk
(n=478)#

Anencephdy
Acrania

Cystic hygroma

Choroid plexus cyst

Hol oprasencephdy
Omphalocee
Hydrocephdus

Hydrops

Spinabifida
TalipesBilateral
Congenitd Heart Disease
Unilateral Rend agenesis
Bilaterd Renal Agenesis
Achondroplasa

Total

WO OO0 OoOOoOoOOo0O Pk, O » OO

OO O WRNRREPRLPRRLRRLRNERR
OO0OFrRPO0OO0OORFROODOORr OO

~NO R P RPRORRPRRELRPRPLROOOOO

15 3

# 3 women in low risk group and 17 in high risk group underwent medical termination of pregnancy after FTAS Two patients (1 each in both

groups) had spontaneous abortion in 2nd trimester.

dlightly higher BMI wasobserved in high risk group, the
differenceswas dtatigtically not significant (p value>0.05).

Mean gestational age, when FTAS was done, was
similar inbothlow and high risk groups (12.48 +0.80 and
12.7 £0.69 weeks respectively). NT was with in normal
limitsin all patientsin low risk groups. Seven (1.4%)
patients in high risk group had NT above 95" centile.
Triple test was performed in al seven cases which was
suggestive of risk factors for trisomy's in 3 fetuses.
Invasive prenatal diagnosis by amniocentesis was

performed in all three patients after proper counseling
and karyotyping was performed, which shows the
presence of trisomy 21 in two fetus and trisomy 18 in
one fetus. Prevalence of congenital anomalies detected
by FTASin low risk group was 0.72% (n=3), while in
high risk group the prevalencewas 3.6% (n=15). Couples
were counseled for the risk factors associated with
congenital and chromosomal abnormalitiesand they opted
for medical termination of pregnancy. Mid-gestation
ultrasound scan was done between 18 to 23 weeksin all
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patientsin both groups. Mean gestational age when mid
gestation ultrasound was done, was also similar in both
the groups (19.2 £0.80 and 19.5 +1.08 weeks
respectively). Congenital anomalies were detected in 3
additional patientsfromlow risk group andin 7 additional
patientsfrom high risk group that were missed by FTAS.
(Table-2) Overall prevalence of congenital anomaliesin
study population was 2.6%. Out of these 64.4% were
detected by first trimester anomaly scan, while another
35.6% were detected by mid gestation scan. Combination
of FTAS and mid-gestation scan was able to detect all
the clinically important congenital anomalies; however,
most of these were detected much earlier with use of
FTAS. No false positive cases were detected by FTAS.
Discussion

Prenatal diagnosis consists of biochemical markers
examined in the maternal serum and ultrasonographic
fetal organ scanning for fetal structural anomalies.
Traditionally, the main ultrasound examination during
pregnancy was performed in the second trimester using
transabdominal transducers. This detailed second
trimester (18-23 weeks of gestation) anomaly scanisthe
standard of careall over theworld. However, since 1990s,
the emphasis has shifted to the first trimester when it
was realized that the great majority of fetal anomalies
can be identified by a combination of first trimester
anomaly scan (FTAS) and maternal serum biochemical
markers. (5)

The benefits of scanning in early pregnancy are
thereforedividedinto severd levels: first, earlier diagnosis
of normal and abnormal intrauterine pregnancy and the
detection of ectopic pregnancy; second, more accurate
dating of early pregnancies on the basis of the
measurement of the gestational sac and the crown-rump
length; third, measuring the nuchal translucency (NT) at
12 to 14 gestational week as a marker for chromosomal
abnormalities (mainly Down syndrome) and certain organ
anomalies (mainly inthe cardiovascular system); fourth
and perhaps most importantly, the ability to detect
structural anomalies during the first and early second
trimester of pregnancy. (5)

Most of the previous studies were based on older
patients. Becker et al (6) studied potential of FTAS as
screening procedure in medium risk popul ation of 6845
women with median age of 35 years (range 15-45 years).
Audibert et al (7) study population with mean age of
30.1 years (range 16-37 years). Another study by
Schuchter et al (8), reported a median maternal age 28
(range 15-46 years) in study population. Similarly,

Schwarzler et al (9) reported a mean maternal age of
29.4 yearsfor in unsel ected study population. In present
study, the mean age of the study population (both high
and low risk groups) was much lower compared to
previous studies. Early age of marriage and cultural
factors are probably responsible for this age difference.
Besides, most of the earlier studieswerefocused onhigh
risk patients, while both groups were enrolled in the
present study.

Schwarzler et al (9) shows that there was no strong
associ ation between cardiac abnormalitiesand increased
nuchal translucency. In present study, three babies had
congenital heart disease, among which only one had
increased NT and remaining 2 had normal NT
measurement, reaffirming the findings of the previous
study, suggesting that NT measurement alone has poor
sensitivity for detection of congenital heart disease and
FTFE should be done, whenever required for diagnosis
of congenital heart disease. Hafner et al (10) and Taipae
et al (11) have assessed the val ue of nuchal translucency
screening in low risk populations, and reported a lower
sensitivity than that found in high risk groups.

Smrcek et al (12) studied therole of FTASincluding
fetal echocardiography for early detection of congenital
heart disease. Twenty-nine (63%) congenital heart
disease could be diagnosed in first trimester, 9 (19.5%)
were diagnosed in second trimester, 2 (4.3%) in third
trimester and 6 (13%) were detected postnatally. In
present study we also wereableto find out the CHD in 3
fetuses at first trimester and one at mid trimester. This
study also suggested that early fetal echocardiography is
feasible and allows the detection of most CHD.

FTASdemonstrated high specificity (100%), however,
the sensitivity was only 64.4%. Hence, aone it cannot
be used for screening of congenital anomalies but it
demonstrated high specificity for early detection of
congenital anomalies.

Prevalencerate for congenital anomaliesvaried from
1.2% to 4.6% among the studies, likely reflecting the
referral population and the extent of follow up and
ascertainment of anomalies. Studiesinvolving the minor
anomalies reported higher prevalence than the studies
focusing only on magjor anomalies. Similarly, studies
involving only high risk popul ations also reported higher
prevalence. (2) Diagnostic accuracy of first trimester
anomaly scan wasreported varying from 17%to0 61%in
areview focusng on unsel ected popul ation. Thedetection
rates increased to 59-88% in 20 week scan. (13) Other
previousstudieshave al so reported detection ratesranging
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from 22% to 61% for major fetal anomalies by FTAS.
(1) Similar resultswere obtained in present study where
64.4% patients could be detected by FTAS, while the
detection rate increased to 100% at mid-gestation scan.

Screening by FTAS alonewas employed in both groups
in present study with a detection rate of 33%inlow risk
patients. However, the detection rate increased to 100%
with a sequential mid-gestation scan. Thus, sequential
screening employing FTA Sfollowed by mid gestation scan
was ableto detect all the anomaliesin the present study.
Maternal serum biochemistry wasdonein only selective
cases and that did not detect any additional case of
aneuploidy. So, sequential screening by FTAS and mid-
gestation may be considered asagood policy for antenatal
detection of congenital anomaliesandismore acceptable
and feasible to the patients as well. Besides anomaly
screening, mid-gestation scan provides lot of other
information regarding fetus, amniatic fluid and placenta.
Routine maternal biochemistry screeningislessfeasible
optioninlow risk population, particularly in adevel oping
country, like us. However, none of our patients had
aneuploidy, and we had asmall samplesize, so exact role
of thissequential screening by two scansfor aneuploidy
detections could not be ascertained.

Thus, with the growing success in identifying fetal
anatomic structures and structural anomaliesin thefirst
trimester, itispossibletoidentify theseanomaliesby first
trimester anomaly scan. Hence, there is growing
acceptancethat at least in high risk pregnancies, detailed
first trimester anomaly scan and first trimester fetal
echocardiography should be performed to detect thefetal
anomalies early. (6) Use of FTAS has reduced use of
invasivetestinginamajority of patients.

Early diagnosis of presence or absence of congenital
anomalies is beneficial to mother, both physically and
psychologically. A negative sonogram is certainly
reassuring particularly for the coupleswith anincreased
risk of fetal anomalies. Thisreassurancewasparticularly
seenin parentswith previous congenital anomalies, where
normal early scan reduced the anxiety levelsto a great
extent. On the other hand, anticipation of a positive
diagnosis may be valuablein itself. Earlier detection of
fetal structural malformations would allow for earlier
antenatal referral to a tertiary care facility and
coordination of care among appropriate subspecialists.
(14) Parents are mentally prepared for these anomalies
and a better co-ordination with specific sub-specialties
can be assured to the baby.
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