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Abstract

With refinement in ultrasound technology, detection of fetal structural abnormalities has improved 

and there have been detailed reports of the natural history and expected outcomes for many 

anomalies. The ability to either reassure a high-risk woman with normal intrauterine images or 

offer comprehensive counseling and offer options in cases of strongly suspected lethal or major 

malformations has shifted prenatal diagnoses to the earliest possible gestational age. When 

indicated, scans in early gestation are valuable in accurate gestational dating. Stricter sonographic 

criteria for early nonviability guard against unnecessary intervention. Most birth defects are 

without known risk factors, and detection of certain malformations is possible in the late first 

trimester. The best time for a standard complete fetal and placental scan is 18–20 weeks. In 

addition, certain soft anatomic markers provide clues to chromosomal aneuploidy risk. Maternal 

obesity and multifetal pregnancies are now more common and further limit early gestation 

visibility. Other advanced imaging techniques during early gestation in select cases of suspected 

malformations include fetal echocardiography and magnetic resonance imaging.
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Introduction

In the United States, approximately 2 to 3 percent of newborn infants have a major structural 

malformation (Dolk et al., 2010). By age 5, another 3 percent are diagnosed with a 

malformation. The etiology is unknown in about two-thirds of cases (Schardein et al., 2000; 

Wlodarczyk et al., 2011). Importantly, teratogen-induced birth defects, which include those 
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caused by medications, chemicals, viruses, environmental agents, and physical factors, 

account for a very low percent of all birth defects.

Historically, the first trimester extends through completion of 14 weeks from onset of the 

last menses, and the second trimester through 28 weeks. The clinical use of trimesters to 

describe a specific pregnancy is too imprecise, and clinicians designate gestational age using 

completed weeks and days. The pre-implantation period is the two weeks from fertilization 

to implantation and has traditionally been called the “all or none” period. The embryonic 

period is from the fourth through the 10th week from the last menses (two to eight weeks 

from fertilization). It encompasses the period of organogenesis and is thus the most crucial 

period with regard to maternal exposures with teratogenic potential. Growth, maturation, 

and functional development continue after 10 weeks, when certain organs (brain, heart, 

gonads, hematologic) remain vulnerable.

Since the advent of fetal ultrasonography in the 1960s, the average number of imaging 

studies per pregnancy has increased. Substantial advances in magnification imaging and 

signal processing improved the ability to visualize embryonic and early fetal anatomy. 

Significant practice variation exists in the frequency and performance of ultrasonography 

during pregnancy. Innovations in imaging, such as echocardiography and magnetic 

resonance imaging (MRI), have added to early gestation evaluation in select cases.

The abilities to reassure a high-risk woman about normal fetal findings and to offer 

comprehensive counselling with the option to terminate in cases of strongly suspected lethal 

or major malformations have shifted prenatal diagnosis to the earliest possible gestational 

age. The objective of the present report is to review current literature about the diagnostic 

accuracy of imaging techniques in the detection of birth defects in early gestation. We 

further explore criteria for nonviability, and types of structural defects visible using a variety 

of imaging techniques.

Very Early Intrauterine Landmarks and Criteria for Nonviability

Ultrasonography is believed to be safe in early pregnancy when used appropriately 

(Ultrasonography, 2009). Benefits and limitations of early ultrasonography should be 

discussed with all patients in the absence of specific indications such as uncertain dating, 

vaginal bleeding, poor reproductive history, or potential teratogen exposure. Over at least 

the past two decades, intravaginal ultrasonography and quantitative measurement of 

maternal serum human chorionic gonadotropin (hCG) levels have been mainstays in the 

diagnosis and management of early pregnancy problems which may result from an abnormal 

conceptus or implantation (Bree et al., 1989). For either an intrauterine pregnancy of 

uncertain viability or a pregnancy of unknown location, the consequence of a false positive 

diagnosis of nonviability may be dire. Overzealous medical or surgical intervention can 

eliminate or severely damage a viable intrauterine pregnancy (Doubilet et al., 2013).

The pattern of early intrauterine development, as seen on transvaginal ultrasonography, is 

fairly predictable (Goldstein et al., 1991). Landmarks in early embryo development are 

shown in Table 1. The gestational sac, first seen at approximately 5 weeks from the last 

menses, appears as a small fluid-filled cyst with rounded edges and no visible contents. 
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Much becomes visible at about 6 weeks in the central echogenic portion of the uterus. The 

yolk sac, an inside circular structure about 3 to 5 mm in diameter, makes its appearance at 

about 5 ½ to 6 weeks of gestation. The embryonic pole is seen adjacent to the yolk sac by 7 

weeks, at which time the heartbeat is viewed as a flickering motion. In general, the most 

accurate means for determining the estimated due date is by measuring the embryonic pole 

or crown rump length (CRL).

Variations from this early sequence of events are worrisome or, if major, definitive for early 

pregnancy failure. A diagnosis of early pregnancy failure was defined by the Society of 

Radiologists Multispecialty Panel (Doubilet et al., 2013) as having any of the following 

criteria: 1) absence of a visible embryo by the time the gestational sac had grown to a 25 

mm diameter, 2) absence of an embryo with heartbeat by two weeks after seeing a 

gestational sac without a yolk sac, 3) absence of a visible embryo with heartbeat by two 

weeks after seeing a yolk sac, or 4) absence of cardiac activity by the time the embryo 

reached at least a 7 mm CRL measurement.

Ultrasonography at 11–14 weeks to screen for certain structural anomalies

Early diagnosis of a wide range of fetal structural anomalies can be suspected on 

transvaginal, transabdominal, or both examinations as early as 11–14 weeks gestation 

(Economides, 1999; Timor-Tritsch et al., 2004; Souka et al., 2004; den Hollander et al., 

2002; Dugoff et al 2002). Screening for aneuploidy assessment at this time, as recommended 

by the American College of Obstetricians and Gynecologists, is an excellent time for the 

earliest detection of certain major anomalies (Ultrasonography, 2009; den Hollander et al., 

2002). Several studies offer encouragement about the early diagnosis of major anomalies 

among fetuses with increased nuchal translucency (3 mm or greater), regardless whether the 

karyotype is normal or abnormal (Whitlow and Economides, 1998; Ghi et al., 2001; Hyett et 

al., 1997; Souka et al., 2001; McAuliffe et al., 2005). As the size of the nuchal translucency 

increases, so does the risk for fetal aneuploidy, other genetic diseases and syndromes, and 

cardiac or other major malformations.

Rossi and colleagues reviewed the literature about the efficacy of ultrasonography at 11 to 

14 weeks gestation to identify structural anomalies (Rossi et al., 2013). Their findings from 

19 studies involving 78,002 fetuses revealed a malformation prevalence of 12 per 1,000 

pregnancies. Half of all cases with malformations were viewed sonographically. Heart 

defects were the most common and involved 45% of affected fetuses. Summarized in Table 

2 are detection rates of certain fetal malformations between 11 to 14 weeks (Rossi et al., 

2013). The highest rate was achieved for neck anomalies (92%), while only one-third of 

face, genitourinary anomalies, and limb anomalies were viewed. Fetuses with multiple 

defects were identified more frequently than those with isolated malformations (60% versus 

44%). Detection rates were highest with transabdominal and transvaginal imaging 

techniques combined rather than either alone. Pregnancies at high risk (e.g., diabetes, 

alcohol, morbid obesity, monochorionic twins, prior affected fetus, antiepileptic medication) 

had a higher malformation detection rate than in an unselected population (65% versus 

50%).
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Role of First Trimester Fetal Echocardiography

The traditional time to perform fetal echocardiography is at 18 to 22 weeks gestation 

(American Institute Ultrasound in Medicine, 2013). However, there are certain 

circumstances in which an earlier fetal echocardiography may be warranted such as a first-

degree relative with a significant congenital heart disease, known or suspected fetal 

chromosomal abnormality, major extracardiac anomaly, or teratogen exposure. In general, 

early fetal echocardiography should be reserved for high-risk patients and performed at 

experienced centers. Regardless of expertise, cardiac anatomy should be reassessed with a 

second trimester fetal echocardiogram.

Sonographic markers of congenital heart disease that may be detected at the first trimester 

include increased nuchal translucency, abnormal ductus venosus waveform, and tricuspid 

regurgitation. The prevalence of major congenital heart disease is known to increase as the 

nuchal translucency measurement reaches or exceeds the 95th percentile (Khalil and 

Nicolaides, 2013). In order not to overwhelm resources, experts have recommended an 

absolute cut-off of 3.0 to 3.5 mm or the 95th to 99th percentile for gestational age be used as 

an indication for fetal echocardiography (ACOG, 1999; Foy et al, 2013). Universal nuchal 

translucency screening can identify about 30 percent of fetuses with major congenital heart 

disease in the general population. (Simpson et al, 2007). Patients found to have increased 

nuchal translucency at 11 to 13 weeks often prefer fetal echocardiography before 14 weeks 

rather than waiting one to two months for a standard second trimester study.

The ductus venosus plays a major role in the regulation of the fetal circulation with forward 

flow throughout the entire cardiac cycle to ensure oxygenated blood reaches the left side of 

the fetal heart and fetal brain. Absence or reversed a-wave in the ductus venosus waveform 

has been associated with major fetal heart anomalies (Khalil and Nicolaides, 2013). While 

ductus venosus evaluation is not a routine screening test, it can increase the detection rate of 

major congenital heart disease in cases of nuchal translucency >99th percentile from <30 

percent to 40 percent (Martinez et al, 2010). Screening for presence of tricuspid 

regurgitation is also not routine. It can be a normal finding in the first trimester that is 

usually mild and decreases with gestational age. Severe or persistent tricuspid regurgitation, 

detected by color flow mapping or Doppler velocimetry, may be a marker for fetal 

aneuploidy as well as congenital heart disease. It is estimated that 30 to 50 percent of fetuses 

with significant tricuspid regurgitation, and a normal karyotype will have structural heart 

anomalies (Persico et al, 2011; Khalil and Nicolaides, 2013).

In addition to sonographic markers and historical factors, unexpected findings at the time of 

first trimester risk assessment such as major malformations, cystic hygroma, and 

monochorionic twins are additional risk factors for congenital heart disease (AIUM, 2013). 

In the past, fetal echocardiography was often postponed until after fetal karyotyping to limit 

unnecessary studies on patients who might opt to terminate pregnancies with confirmed 

chromosomal abnormalities. With the availability of noninvasive cell-free fetal DNA 

analysis from maternal blood, timely use of fetal echocardiography in fetuses without 

trisomy 21, 18 and 13 can be scheduled.
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With experience, major cardiac lesions can be reliably detected prior to 14 weeks gestation. 

Figure 2 displays atrioventricular septal defects, hypoplastic left heart syndrome, large 

ventricular septal defects, and chamber disproportion (Huggon et al, 2002). Early cardiac 

imaging should include standard views of the fetal heart such as a four-chamber view, left 

and right ventricular outflow tracts, three-vessel-trachea view, aortic and ductal arches, 

superior and inferior vena cava, and pulmonary veins. (Figure 3) Cardiac imaging has been 

shown to steadily improve from 10 to 14 weeks gestation and a transvaginal approach can 

significantly improve visualization (Haak and van Vugt, 2003). It is estimated that a 

complete fetal cardiac exam is feasible in over half of cases in less than 10 minutes, with a 

four-chamber view being detected 100% of the time and a three-vessel view visualized in 

only 55% of cases (Abu-Rustum et al, 2011). Despite its feasibility, imaging in the first 

trimester is more difficult than at 18 to 22 weeks gestation. Overall, standard cardiac views 

can be obtained in >75 percent of early echocardiograms compared to >85 percent in those 

performed at mid-gestation (Moon-Grady et al, 2012).

The sensitivity of first trimester fetal echocardiography for major congenital heart disease 

varies from 10 percent in low-risk populations to over 50 percent in high-risk groups (Haak 

and van Vugt, 2003; Volpe et al, 2011; Rossi and Prefumo, 2013). There are recognized 

limitations of early echocardiography, however. Valvular stenosis, coarctation of the aorta, 

cardiac tumors, and cardiomyopathy may develop later in fetal life and not be visible at <14 

weeks gestation. In contrast, the early detection of defects that may resolve in utero such as 

ventricular septal defects may cause unnecessary parental stress and pregnancy 

interventions. At early gestational ages, particularly in cases of maternal obesity or prior 

abdominal surgery, the transabdominal approach may be insufficient so transvaginal 

imaging may be necessary to acquire interpretable views of the fetal heart (Huggon et al, 

2002). Finally, early echocardiography has a lower diagnostic accuracy with lower detection 

rate of major cardiac anomalies and a higher false positive rate (Haak and van Vugt, 2003). 

The performance of early echocardiography as a screening and diagnostic tool needs further 

evaluation, particularly when applied to the general population.

Value of the Routine 18 to 20 Week Fetal Ultrasound

Several large studies and systematic reviews have reported a wide detection rate (16–44%) 

of malformations before 24 weeks, especially higher if lethal or major anomalies (National 

Collaborating Center, 2008; Whitworth et al., 2010). Multiple organizations such as the 

American College of Obstetricians and Gynecologists, Royal College of Obstetricians and 

Gynaecologists, and Society of Obstetricians and Gynaecologists of Canada have concluded 

that previable second-trimester ultrasonography should be offered routinely and follow 

specific guidelines (Ultrasonography, 2009; National Collaborating Center, 2008; Cargill et 

al., 2009). A fetal imaging workshop hosted by the National Institute of Child Health and 

Human Development in 2012 concurred that at least one ultrasound study should be offered 

to all pregnant women between 18 and 20 weeks (Reddy et al., 2014).

This period allows for optimal early evaluation of fetal anatomy, soft anatomic markers that 

suggest aneuploidy, diagnosis of multiple gestation and chorionicity, reassessment of 

gestational dating, and presence of any abnormal placentation. Fetal anatomy components of 

Rayburn et al. Page 5

Birth Defects Res A Clin Mol Teratol. Author manuscript; available in PMC 2016 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



a standard examination at 18 to 20 weeks involve measurements taken in an orderly manner 

of the head, face, neck, heart, abdomen, spine, extremities, and genital regions. Evaluation 

of the maternal pelvic anatomy includes cervical length when risk factors are positive for 

preterm delivery.

Minor or soft sonographic findings associated with aneuploidy, most commonly Down 

syndrome, were first reported in the 1980s (Reddy et al., 2014). Table 3 lists those soft 

markers sought during targeted ultrasound examinations between 18 and 20 weeks. 

Searching for these markers is helpful to recalculate the aneuploidy risk so that individuals 

may determine whether they wish to pursue amniocentesis for chromosome or microarray 

analysis. If a risk assessment was not undertaken before 18 weeks, then maternal blood 

could be obtained for either biochemical or quad screening (hCG, estriol, inhibin, alpha 

fetoprotein) or noninvasive prenatal testing (cell-free DNA).

Recommendations for management in the presence of a soft marker were also offered at the 

fetal imaging workshop (Reddy et al., 2014). Further genetic counseling with or without a 

repeat ultrasound examination for growth were common suggestions. Exceptions to further 

evaluation would be patient preference after counseling or isolated evidence of either a 

choroid plexus cyst or an echogenic intracardiac focus in the absence of an elevated a priori 

risk for fetal aneuploidy (Bernier et al., 2005; Nyberg et al., 2001; Bromley et al., 2002a). 

Evidence of an absent or hypoplastic nasal bone is one of the most sensitive markers for 

Down syndrome (Bromley et al., 2002b; Cicero et al., 2003; Sonek et al., 2006).

A nuchal fold thickness of 6 mm or greater at 15 to 20 weeks prompts evaluation of the fetal 

heart at the same time (Nyberg et al., 2001; Bromley et al., 2002). An echogenic bowel is 

associated with fetal growth restriction, congenital infection (especially cytomegalovirus), 

intra-amniotic bleeding, cystic fibrosis, and gastrointestinal obstruction (Sepulveda and 

Sebire, 2000). Examples in which follow-up in the third-trimester (usually 32 weeks) is 

recommended after the 18 to 20 week scan would be mild renal pyelectasis or either 

abnormally short or long bones to search for any anatomic progression of the condition, 

interval fetal growth, and rule out other structural abnormalities (Reddy et al., 2014).

Adjunctive Role of Magnetic Resonance Imaging

Ultrasound is, and will remain, the primary modality for imaging the fetus and maternal 

anatomic structures during pregnancy. While ultrasound is safe and typically available, the 

imaging modality does have limitations for prenatal diagnosis. Certain fetal anomalies 

cannot be adequately evaluated by ultrasound, and magnetic resonance imaging (MRI) may 

improve the ability to provide accurate information for prenatal counseling. An MRI scan 

can overcome limitations of ultrasound including beam attenuation by maternal adipose 

tissue, shadowing artifacts due to osseous structures, suboptimal fetal positioning, and 

oligohydramnios. MRI scanning also provides greater tissue contrast and a larger field of 

view than two or three- dimensional ultrasound.

After fetal MRI was introduced in the 1990s, the development of ultrafast techniques 

decreased artifacts due to fetal movement and improved visualization of fetal anatomy was 

possible (Girard et al., 2001). MRI scanning technology has continued to improve and over 
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the last 15 years, its use in fetal medicine has expanded. An MRI scan is considered safe 

during pregnancy, as it utilizes changing electromagnetic fields and not radiation. There 

have been no proven harmful effects to the developing human fetus from limited exposure to 

MRI (Baker 1994, Kok 2004, American College of Radiology, 2010). Specific techniques 

for fetal MRI have been described in detail in prior publications (American College of 

Radiology, 2010; Reddy 2014).

A detailed fetal ultrasound examination should always precede MRI scan, in screening for 

structural abnormalities. There is likely limited benefit to fetal MRI before 18 weeks 

gestation due to the small fetal size and fetal motion artifact (Reddy et al., 2014). Following 

a fetal anatomic ultrasound at 18–20 weeks, an MRI at 20–22 weeks may improve 

evaluation and parental counseling regarding certain known or suspected anomalies (Reddy 

et al., 2014). Later third trimester fetal MRI is the optimal time for assessment of cerebral 

cortical development and any airway obstruction when planning for delivery (Reddy et al., 

2014).

For certain lethal congenital anomalies, such as anencephaly, a two-dimensional ultrasound 

is sufficient to determine prognosis. Three-dimensional scanning contributes to 

characterizing certain structural defects (e.g., spina bifida, abdominal wall defects, facial 

clefting, club feet) For other structural abnormalities, fetal MRI may aid in the diagnosis and 

define prognosis for parents and care providers. Most research in fetal MRI thus far has been 

conducted for fetal brain abnormalities and facial or neck masses that may impact delivery 

planning. The joint Fetal Imaging Workshop suggested that indications for further 

evaluation with a fetal MRI include identification of ventriculomegaly, midline defects such 

as agenesis of the corpus callosum, posterior fossa anomalies and cerebral cortical 

malformations (Reddy et al., 2014). An MRI scan may also be used in select cases to screen 

fetuses with familial risk for brain abnormalities that may not be identified with routine 

ultrasound such as lissencephaly, dysgenesis of the corpus callosum, or changes associated 

with tuberous sclerosis such as brain tubers and subependymal nodules. In a systematic 

review of additional value in the prenatal diagnosis of central nervous system (CNS) 

anomalies, fetal MRI found CNS anomalies in 18.4% of cases, was observed to provide 

additional information in 22.1% of cases and in 30% of fetuses MRI findings were so 

different from ultrasound that the clinical management changed (Rossi et al., 2012). When a 

fetal cervicofacial mass is diagnosed sonographically, an MRI can delineate the extent of the 

mass and degree of airway obstruction if present (MacArthur 2012). The information 

obtained may be utilized for delivery planning, in particular if an ex-utero intrapartum 

treatment (EXIT) procedure is indicated. An MRI is also used at specialized centers for fetal 

therapy as an adjunct to confirm diagnosis and plan potential fetal surgery.

Many other fetal body systems have been evaluated with MRI. Imaging complex 

genitourinary tract abnormalities including bladder exstrophy, cloacal exstrophy, and lower 

urinary tract obstructions may be better defined using an MRI (Chauvin et al., 2012). MRI 

has also been used to predict residual lung volume and neonatal survival in the setting of 

chest masses and congenital diaphragmatic hernias (Bebbington et al., 2014; Zamora et al., 

2014). MRI scanning is believed to be less useful for evaluating abdominal wall defects. 
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Due to motion artifact from the rapid fetal heart rate, fetal cardiac evaluation with MRI is 

currently limited.

While the role for MRI in prenatal diagnosis may expand in the future, it is unlikely to 

become a primary imaging technique for fetuses. Magnetic resonance equipment is 

expensive, availability is limited, and it is critical to have appropriately trained staff to read 

and interpret fetal images. Fetal anatomy and pathophysiology can differ from that of the 

newborn, pediatric and adult population (Reddy et al., 2014), thus a clear understanding and 

knowledge of this is imperative. The joint Fetal Imaging Workshop outlined a research 

agenda for future areas to investigate the usefulness of MRI in prenatal diagnosis (Reddy et 

al., 2014). As data on its use accumulates, congenital malformations in which fetal MRI can 

aid in assessment will be further defined (Reddy et al., 2014). A post-mortom MRI holds 

hope as an alternative to conventional autopsy for detection of the cause of death or any 

major pathologic abnormality after death of the fetus (Thayyil et al., 2013). It can add 

information when the parents decline autopsy.

Precautions and Special Considerations with Imaging Studies in Early 

Gestation

Experience of staff, imaging equipment, and maternal characteristics influence accuracy in 

reporting fetal anomalies, especially in the late first-trimester (Timor-Tritsch et al., 2004; 

Syngelaki et al., 2011). Skillsets required in imaging and high costs in terms of time and 

equipment improve detection rates. Select attention by the operator may be focused more on 

specific organs such as the fetal heart that may enhance accuracy of the imaging study. The 

presence of associated anomalies and maternal risk factors for fetal structural abnormalities 

(e.g., diabetes, morbid obesity, alcohol, prior affected infant, race/ethnicity) stimulate more 

attention. Fetal positioning often prohibits complete visualization, especially during 

transabdominal imaging alone. Maternal obesity is associated with at least a 20% lower 

detection of fetal anomalies and a need for repeat imaging compared with women with a 

normal body mass index (Dashe et al., 2009; Tsai et al., 2010). In addition, an inverse 

relation between the body mass index and detection of the soft sonographic findings of an 

echogenic intra-cardiac focus (EIF) and echogenic bowel was reported as the possible 

reason of the higher incidence of EIF in Asian pregnant women (Bornstein et al., 2010) and 

should be taken into account when counseling patients (Borgida et al., 2005). Although an 

MRI may overcome some of the limitations of ultrasound, experience of those interpreting 

the images can also influence accuracy in describing fetal anomalies.

The natural history of fetal malformations plays a very important role in the detection of 

structural anomalies with early ultrasonography. Examples of normal morphologic 

differentiation in the first trimester include midgut rotation up to 13 weeks of gestation, 

small ventricular defects that commonly undergo spontaneous closure, and hydronephrosis 

(Rossi et al., 2012). Detection of hydrocephalus in the first trimester is very unlikely because 

of the customary large lateral ventricular width to calvarium ratio. Development of the fetal 

cerebellum and corpus callosum may not be complete until 18 weeks gestation; thus, 

premature diagnosis of abnormal formation should be avoided. In contrast, the normal 
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appearance of cardiac anatomy at any time of pregnancy does not exclude heart defects that 

may develop with advancing gestational age or even postnatally.

Twins account for over 3% of all live births in the United States, and the combined risk of 

structural anomalies is higher in twins than among singletons (Martin et al., 2012). 

Determination of chorionicity of multifetal gestations is preferably done in the late first 

trimester. Because of the high-risk for malformations and twin-twin transfusion with 

monochorionic twins, ultrasound scans every 2 weeks should be considered starting as early 

as 16 weeks gestation (Society of Maternal Fetal Medicine, 2013). While malformation rates 

may not be increased in each fetus of dizygotic twins, deformations would be more common 

than for singletons intrauterine due to crowding.

If any component of the ultrasound examination is not visualized adequately beyond the first 

trimester, it should be documented in the report. The clinical utility and cost effectiveness of 

follow-up scans have not been established when parts are not well seen in low-risk patients 

with an otherwise normal survey (Reddy et al., 2014). It seems reasonable to consider 

repeating the exam in 2 to 4 weeks or referring to a tertiary perinatal center. Cost 

containment is important to acknowledge.
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Figure 1. 
Increased nuchal translucency in 12 week 1 day fetus
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Figure 2. 
Figure 2A. Complete atrioventricular (AV) septal defect diagnosed at 13 weeks in a fetus 

with Down Syndrome. The four-chamber view demonstrates a deficient crux with an inlet 

ventricular septal (IVS) defect and an atrial septum primum defect.
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Figure 2B. Color Doppler demonstrates central flow across a common atrioventricular valve 

(arrow).
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Figure 3. 
Normal four chamber view of the fetal heart at 12 weeks gestation. (RA=right atrium, 

RV=right ventricle, LA=left atrium, LV=left ventricle).
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Table 1

Early visible intrauterine landmarks according to last menstrual dating

Menstrual age (wks) Gestational sac diameter (cm) Yolk sac Embryo and heart motion Crown rump length

5 1 − − −

6 1.5 + + ±

7 2 + + +

8 3 + + +

9–11 4–5 + + +
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Table 2

Detection Rates for Certain Fetal Malformations during 11 to 14 week Ultrasound Imaging

Detection rate Examples of malformations

100% Acrania, anencephaly, ectopia cordis, encephalocele

50–99% Cystic hygroma, double-outlet right ventricular flow, Fallot, gastroschisis, omphalocele, holoprosencephaly, hypoplastic left 
heart syndrome, limb reduction, mega-cystis, polydactyly, septal defects, transposition of great vessels, valvular disease

1–49% Spina bifida, hydrocephalus, skeletal dysplasia, facial cleft, Dandy-Walker, aortic coarctation, arthyrogryposis

0% Corpus callosum agenesia, bladder exstrophy, cyst adenomatoid malformation, cerebellar hypoplasia, duodenal atresia, 
hydronephrosis, renal agenesis, duplex kidneys, bowel obstruction, extra-lobar sequestration

Adapted from Rossi et al., 2013
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Table 3

Follow-up of Isolated Second-Trimester Ultrasonographic Soft Markers for Down Syndrome Beyond a 

Targeted Ultrasonogram

Soft marker Other considerations and follow-up

Choroid plexus cyst None*

Echogenic cardiac focus None*

Nuchal fold thickening Genetic counseling

Absent/hypoplastic nasal bone Genetic counseling

Pyelectasis
 ≥4 mm up to 20 weeks

32-week ultrasonography to assess kidneys and urinary collecting system

Echogenic bowel Genetic counseling
32-week ultrasonography to assess growth and bowel

Shortened long bone Consider third-trimester ultrasonography to assess growth*

*
If isolated finding and aneuploidy screening reveals low-risk

Modified from Reddy, et al., 2014
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