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Prenatal Ultrasound

• 3-4% of women will deliver a baby with a 
major birth defect 

• “Pseudo” abnormalities are present in ~15% of 
pregnancies

• Most often these are normal variants
• Some may be associated with aneuploidy
• Most do not indicate a serious problem
• Are we doing more harm than good?



Is ultrasound risk free?

May cause harm by:
• Creating anxiety related to false-positive diagnoses
• Prompting unnecessary interventions
• Falsely reassuring women at high risk
• Dissuading high risk women from undergoing 

diagnostic procedures



Patient reaction to “soft markers”

Cristafalo et al. J Perinatol, 2006
• Women with isolated CPC report shock, fear, 
distress, decreased attachment

• Half report negative emotions temporary

Watson et al, Prenat Diagn, 2002
• Women with soft markers have clinically 
significant levels of anxiety



NICHD Fetal Imaging Workshop
December, 2012



Follow up of Isolated Soft Markers:
NICHD Fetal Imaging Workshop



“Soft Markers” for Down syndrome

• First reported in the 1980’s
• Only screening option for women <35 yo at that time
• AMA was poor predictor of aneuploidy 

• Women aged 35 have relatively LOW risk of DS

• Compared with cell free DNA, or even serum 
markers and NT, second trimester ultrasound has 
very poor predictive value for DS



Lack of consistency in what is 
considered a “soft sign”

Common:  Echogenic intracardiac focus, choroid plexus cyst, 
mild renal pelviectasis, thick nuchal fold, echogenic bowel, 
short FL/HL

First trimester:  NT, nasal bone

Other findings sometimes included:  Mild ventriculomegaly, 
single umbilical artery, mega-cisterna magna, 
absent/hypoplastic nasal bone

Esoteric:  Clinodactyly, absent middle phalanx 5th finger, sandal 
gap toe, widened iliac angle, shortened frontal lobe, prefrontal 
nasal thickness, ear length, transverse cerebellar diameter, flat 
facies, aberrant right subclavian artery, liver calcification, 
persistent right umbilical vein



Pseudo- & Quasi- Fetal Abnormalities

Findings with no pathologic significance
• Choroid plexus cysts
• Echogenic intracardiac focus
Findings with possible significance
• Short HL/FL
• Renal pelviectasis
• Single umbilical artery
Findings with potential for significant abnormality, but 
often seen in normal fetuses

• Ventriculomegaly
• Echogenic bowel



Findings with NO pathologic 
significance



Choroid Plexus Cysts

• Cyst in choroid plexus of 
developing brain

• Common in second trimester (0.3-
3%)

• Resolve in essentially all cases
• Associated with trisomy 18, not 

Down syndrome



Heterogeneous Choroid





Choroid Plexus Cysts

Demasio et al. Am J Ob Gyn, 2002
• Isolated choroid plexus cysts in women < 35 
• Meta-Analysis of studies of CPC
• 8 studies, 1990-2000
• N=106,732 women screened
• 1.0% of fetuses had isolated CPC (n=1017)
• Isolated = no anomalies & normal triple screen
• None had trisomy 18



Isolated CPC and T18

• Coco et al, J Ultrasound Med 2004
• n=12,672 unselected exams
• 366 had isolated CPC – none had T18

• Bronsteen et al, J Ultrasound Med 2004
• n=49,435 second trimester exams
• 1060 had isolated CPC-- none had T18



Isolated CPC and T18

• Bronsteen et al, J Ultrasound Med 2004
• 49 cases of T18

• All cases of T18 had other anomalies provided an 
adequate exam was performed

• In some cases clenched hands were the 
only other anomaly



Clenched Hands: Trisomy 18



Choroid Plexus Cyst
Additional US evaluation

Detailed cardiac exam Open hand



Isolated Choroid Plexus Cysts

Recommendations:
• Correlation with screening results

• If isolated and T18 risk is low, no further evaluation is 
required

• No ultrasound follow up is recommended
• CPCs almost always resolve
• No prognostic implications if they do not

• Amniocentesis not warranted in absence of other 
risk factors

• Cell free DNA screening is very accurate for 
trisomy 18, reasonable to offer if no other 
screening has been done



Echogenic Intracardiac Focus

• Calcifications of papillary muscle, 
typically seen in 2nd trimester

• Typically in left ventricle (85%)
• More common in non-Caucasians
• NOT associated with congenital 
heart defects

• Marginally increased risk of 
chromosome abnormalities 
(trisomies 13 and 21)

• Association also seen in first 
trimester



Echogenic Intracardiac Focus

Recommendations:
• Correlation with other risk factors for chromosome 
abnormalities (screening results, maternal age)

• Likelihood ratio: 1.8 has been used
• More recent data indicates LR of 0.95 when isolated
• No US follow up or fetal echo warranted
• Cell free DNA can be useful for Down syndrome if 
borderline risk or no prior screening



“In women with an isolated soft marker that has no other 
clinical implications (ie, choroid plexus cyst or echogenic 
intracardiac focus) and a negative cell-free DNA screen, we 
recommend describing the finding as not clinically significant 
or as a normal variant.”



Genetic testing: CPC and EIF

• CPC and EIF have no clinical significance in a fetus 
with a known normal karyotype

• In patient that has had diagnostic testing (amnio or 
CVS), these are normal variants, no follow up required

• Diagnostic testing should not be recommended in 
patients solely for the indication of an isolated soft 
marker in the setting of negative cfDNA



Cell free fetal DNA

• Cell free fetal DNA (cffDNA):  short segments of fetal 
DNA in maternal plasma

• Origin primarily placental

Maternal DNA

Fetal DNA



Cell free DNA screening (cfDNA)

• Outstanding screen for Down syndrome 
• Near diagnostic

• Excellent (not quite as good) for trisomy 18
• More false positive and false negative results

• cfDNA is a very good alternative in patient 
with EIF or CPC who wants further testing
• Especially if no prior screening OR borderline risk



Findings of MINIMAL significance to the 
fetus



Urinary tract dilation

• Dilatation of anteroposterior
diameter of renal pelvis 
without frank 
hydronephrosis

• In > 90% of cases, is a 
physiologic response 

• In fewer, this represents 
true pathology, such as UPJ 
obstruction or reflux



“Physiologic”
Pelviectasis



Dilated Calyces -> Hydronephrosis

Hydroureter



US evaluation:
- amniotic fluid volume
- urinary bladder
- fetal sex





Multidisciplinary 
classification 
system for 
urinary tract 
dilation (UTD)

Pediatr Radiol 2015



Urinary tract dilation:  A1





Urinary tract dilation

What warrants follow up?

• >4 mm before 28 wks
• >7 mm at >28 weeks

• Half will be normal or better
• 30% unchanged
• 15% worse 

(Signorelli 2005)



Postnatal Pathology Reported After Prenatally 
Detected Mild Pelviectasis

UPJ obstruction 5%
Vesicoureteral reflux 5-10%
Posterior urethral valves 0.2%
Ureteral obstruction 1.2%
Other renal abnormalities 1.2%
Total with any pathology 12%

Lee et al, Pediatrics 2006



Outcomes of Prenatally Detected 
Hydronephrosis

Degree of AH    2nd tri 3d tri Postnatal Pathology
Mild <7mm     <9 12%
Moderate 7-10 mm   9-15 mm 45%
Severe >10mm  >15 mm 88%

Lee et al, Pediatrics 2006



Antenatal UTD system outcomes

Kasper et al, J Pedi Urol, 2017



Pelviectasis/mild UTD and Down Syndrome

• Mild pelviectasis is common in Down syndrome
• Risk of DS slightly increased when pelviectasis
present

• Approximately double the prior risk based on 
screening (likelihood ratio = 2)

• Usually not enough to warrant amnio in absence 
of other risk factors

• cfDNA is a good alternative for the patient who is 
at borderline risk or very anxious



Pelviectasis/mild UTD
Recommendations:
• Correlation with screening results

• Offer cfDNA or amniocentesis if patient anxious, or borderline 
risk for Down syndrome

• Detailed US to rule out pathology, other 
anomalies

• Repeat US in mid-third trimester to rule out 
progression and determine need for postnatal F/U

If findings persist in 3rd trimester (>/=7mm)
• Postnatal follow up >48h but <1month after birth
• ? Antibiotic prophylaxis until follow up obtained



Shortened long bones 
(FL and HL)

• FL and HL both shorter in Down syndrome
• HL shorter than FL

• Definition(s):
• Observed/expected BPD/FL ratio:  <0.93, 0.91, 0.90, 0.85
• <5%ile for GA 
• <0.91 MoM (FL) or 0.89 MoM (HL) for GA

• Length varies with race/ethnicity 
• Increased risk for Down syndrome

• 4-5X for short HL
• 1.6-4.6X for short FL



Shortened long bones 
(FL and HL)

Is there an increased risk of SGA, skeletal dysplasia?
• Slightly increased risk of SGA (OR 2.6; Weisz 2008)
• Is there an increased risk of skeletal dysplasia?

• Severe skeletal dysplasia typically involves more severe 
shortening and bowing

• Achondroplasia has normal FL until >25 wks (Chitty 2011)
• May be a need for follow up scan(s) to rule out SGA

• One follow up scan at 32 wks for fetal growth



18+3 wks gestation, routine scan



18+3 wks gestation, routine scan



26+5 wks, follow up scan



26+2 wks, follow up scan



26+2 wks, follow up scan



26+5 wks, diagnosis achondroplasia





FL and HC in achondroplasia





• N=47 cases
• Correct in 46 (96.2%)
• Useful tool in 3rd trimester to distinguish IUGR from 

achondroplasia

Chitty LS, et al. Prenat Diagn 35:656, 2015







Routine cell free DNA for 
shortened HL and FL?

• Poor markers for DS
• Not associated with other aneuploidies
• If truly shortened, may be other pathologies

• Amnio/cfDNA address only DS, risk is only marginally 
increased

• Does not address most of the likely pathologies
• cfDNA is a reasonable alternative to amnio for 
patient who wants additional testing, or if DS risk 
borderline by screening



Findings with potential for significant 
abnormality, but often seen in normal 

fetuses



Echogenic Bowel

• Diffuse, multifocal bright 
bowel (as bright as bone)

• Discrete intra-hepatic or 
intra-abdominal 
calcifications

• Meconium peritonitis, small 
bowel atresia, volvulus or 
meconium ileus 



? Echogenic Bowel

Vincoff N, Callen P, et al. Effect of ultrasound transducer frequency 
on the appearance of the fetal bowel. J Ultrasound Med 18:799-803, 1999



Ultrasound Technique
- transducer
- frequency
- harmonics
- settings



Echogenic Bowel



Peritoneal Calcifications +/- Ascites



13 w 14+ w

16 w 20 w



20 weeks gestation



Echogenic Bowel

• Associated with trisomies, cystic fibrosis, viral 
infection, FGR, fetal demise

• Aneuploidy cases tend to present with diffuse, 
echogenic bowel, while CMV tends to present 
with calcifications

• Cystic fibrosis: classic triad is echogenic bowel, 
loop dilatation and absent gall bladder



Clinical Significance of Echogenic Bowel

Mailath-Pokorny et al, Prenat Diagn 2012
97 cases over 14 years (nl karyotype)
• Congenital infection:  6.2%
• CF:  4.4%
• FGR:  9.9 %
• IUFD:  8.9%
• Normal outcome:  82.5%



Echogenic Bowel

Recommendations
• CF screening
• Maternal or fetal testing for CMV, possibly 
toxoplasmosis

• Offer amniocentesis or cfDNA
• Not clear that association is only or largely with Down 

syndrome
• Follow up ultrasound for bowel & growth in 3rd 
trimester (32 wks)



Mild Ventriculomegaly

• Ventricles typically 7 mm 
• Mild VM:  10-15 mm
• Usually normal outcome when 

isolated, esp in males, with 
vents<12 mm

• Associated with an increased risk of 
both CNS and non-CNS anomalies



Ventriculomegaly

• Fetal cerebral ventricles of 10 – 15 mm
• Most cases are normal variants
• Can be marker for other underlying CNS 
pathology

• More common in male fetuses
• When isolated, outcome usually normal
• When associated with other CNS or non-CNS 
findings, outcome much worse



Mild Ventriculomegaly





• Detailed ultrasound
• Fetal MRI or expert neurosonography
• Amniocentesis for karyotype/microarray and 

CMV/Toxoplasmosis testing





Corpus Callosum

Normal Agenesis



Periventricular Heterotopia



Outcomes of mild ventriculomegaly

• 10-12mm: Usually a normal variant; >90% normal outcome
• 13-15mm:  Moderate ventriculomegaly; most have a good 

outcome (75-93% normal)

Depends on quality of initial ultrasound  7-8% have additional 
anomalies identified after birth



Should we still be using “soft markers” 
to adjust Down syndrome risk?



Second trimester US markers

• Most studies carried out before current era of 
serum and NT screening

• Ongoing use should be re-evaluated in light of 
widespread use of effective screening

• Implications for use of ultrasound and medical 
resources

Benacerraf, Prenat Diagn, 2010



Should we just do cfDNA in all patients 
with soft markers?

• Avoids the risk of unnecessary amniocentesis
• Still contributes to significant patient anxiety
• Incurs substantial costs
• Will have some false positive results 



Should cfDNA be offered with soft markers?

• EIF:  Risk of T21 low, but only association is DS
• US of limited value in ruling out DS

• CPC:  Risk of T18 low if isolated
• Pelviectasis:  Risk of T21 low 
• Short FL/HL: Risk for T21 low

• Other risks may be higher
• Echogenic bowel:  Other risks may be higher
• Thick nuchal fold:  Risk primarily of T21



Professional Society Opinions
Australian Association of Obstetrical and Gynaecological
Ultrasonologists Consensus Statement (2007)

• Recent studies have cast doubt on significance of some 
ultrasound findings as markers for chromosome abnormalities, 
including CPC, EIF, pelviectasis

• The detection of one of these markers in a routine mid-
trimester ultrasound is a warning sign to ensure that the 
ultrasound is of sufficient quality

• If one of these markers is found in isolation in an otherwise 
low risk patient then it may be considered to be a normal 
variant and does not necessitate further discussion or 
investigation.

• Mild renal pelvis dilatation should be reported due to its 
association with pediatric renal problems.



NHS Fetal Anomaly Screening Program 
(UK): 2009

• An established Down’s syndrome screening test result 
should not be recalculated.

• The term “Down’s soft marker” should no longer be 
used

• Low risk women should not be referred for further 
assessment when the following normal variants are found: 
CPC, dilated cisterna magna, EIF, 2 vessel cord

• The following should be reported and the women referred:
• Nuchal fold >6mm, ventriculomegaly, echogenic bowel, 

renal pelvis >7mm, measurements <5%ile



Follow up of Isolated Soft Markers: NICHD Fetal 
Imaging Workshop



Follow up of Isolated Soft Markers: NICHD Fetal 
Imaging Workshop



• “Diagnostic testing should not be recommended solely for 
the indication of an isolated soft marker in the setting of a 
negative cfDNA screen”

• “In women with an isolated soft marker without other 
clinical implications (ie CPC or echogenic intracardiac
focus) and a negative cfDNA screen, we recommend 
describing the finding as not clinically significant or as a 
normal variant”

2017



Summary
• “Pseudo” abnormalities are common
• Important to understand implications 
• Consider carefully how to report “abnormal” results
• Cell free DNA can be useful if findings specifically suggest 

trisomy 13, 18 or Down syndrome
• “The era of ultrasound markers as a screen for fetal aneuploidy 

is coming to a close.”  Winter and Rose, AJR, 2018
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