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ÅDiscuss normal fetal chest anatomy. 

ÅDiscuss fetal chest abnormalities. 

ÅDiscuss therapies for fetal chest 

abnormalities. 

Agenda 

Areas To be Covered 
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Brief Overview  
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The Normal Fetal Chest  

ÅCriteria to be met  

ïChest size, quantified by:  

ÅThoracic circumference (TC) (vs gestational 

age) 

ÅComparison with other biometry (TC/AC 

ratio)  

ï3 SDs below mean = ratio of 0.80  
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The Normal Fetal Chest  

ÅCriteria to be met  

ïLung size:  

ÅIndirect estimate, heart perimeter to TC ratio  

ÅShould be about 1/3 of TC  
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Thoracic Circumference at Level 

of 4-Chamber View of Heart  
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Same Image With Lines Around 

the Heart and Around the Chest  
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Fetal Chest Assessment  

ÅLung size  

ïDirect measurements:  

ÅLung area vs head circumference (used 

often in congenital diaphragmatic hernia)  
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Left Lung Encircled at Level of  

4-Chamber View  
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Lung Area vs Head 

Circumference  

ÅMeasurement of contralateral lung size at the 4 -

chamber view of the heart by multiplying 

longest axes of lung/head circumference:  

Å<0.5 extreme pulmonary hypoplasia   

          (0% survival)  

Å<1.0  suspicious for severe    

  pulmonary hypoplasia (11%-15% survival)  

Å1.0-1.5   mild to moderate (60%-72% survival)  

Å>1.6  normal (83.3% survival)  

Jani et al. Ultrasound Obstet Gynecol 2006 
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Fetal Chest Assessment  

ÅDirect lung size  

ÅNewer 3D methods to quantify lung 

volume  
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3D Calculation of Lung Volume  
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3D Assessment of Lung 

Volume  

ÅCan be compared with that expected 

for gestational age or against head 

circumference.  
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Mean (95% Reference Interval) of Lung 

and Heart Volumes With Gestation  

Peralta et al. Ultrasound Obstet Gynecol 2006 
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Fetal Chest Abnormalities  

ÅNormal Criteria  

ïDisplacement of heart:  

ÅThis should raise suspicion of an interloper 

(diaphragmatic hernia) or a chest mass 

pushing heart out of normal alignment 

(CCAM). 
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Image of Displaced Chest  
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Fetal Chest Abnormalities  

ÅNormal Criteria  

ïRule out pleural effusion.  
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Normal Lung and Diaphragm and 

Pleural Effusion  

Pleural effusion  
Normal diaphragm  
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Fetal Chest Abnormalities  

ÅPleural effusions  
ïCan accompany various abnormalities that 

need to be explored:  

ÅHydrops from:  

ïInfection  

ïAnemia  

ïCardiac compromise  

ÅSpecific problem such as chylothorax.  If 

large and isolated, a pleural tap will allow 

evaluation of lymphocytes and viral studies.  
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Fetal Chest Abnormalities  

ÅThe abnormal chest  

ïHydrothorax/chylothorax  

ïCongenital diaphragmatic hernia (CDH)  

ïCongenital adenomatoid abnormality 

(CCAM) 

ïExtralobar pulmonary sequestration  

ïCongenital high airway obstruction 

syndrome (CHAOS)  
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The Abnormal Chest: 

Hydrothorax/Chylothorax  

ÅIncidence: 1/15,000.  

ÅMale > female.  

ÅPrimary chylothorax is most frequent 
cause of isolated pleural effusion 
causing respiratory distress syndrome.  

ÅPossible result of atresia, fistula, 
absence of thoracic duct, extralobar 
pulmonary sequestration, or small 
congenital diaphragmatic hernia.  
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Image of Chylothorax  

A B 
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The Abnormal Chest: 

Hydrothorax/Chylothorax  

ÅDiagnosis: lungs floating in anechoic fluid  

ÅRarely seen before 15 weeks  

ÅMust rule out other primary process  

ÅPrimary chylothorax most likely unilateral, 
mediastinal shift, flattened diaphragm  

ÅAssociated with Down, Turner, Noonan 
syndromes  

Å35%-50% mortality  

Å9%-22% with spontaneous resolution  
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Fetal Chest Abnormalities  

ÅCongenital diaphragmatic hernia 

(CDH) 

ïIncidence is 1/2500 -1/5000 newborns:  

ÅSuspicion when heart displaced.  

ÅStomach and/or bowel is seen in chest 

cavity.  If doubts, look for peristalsis.  

ÅOn longitudinal scan, can see defect.  

Gucciardo et al. Best Pract Res Clin Obstet Gynecol 2008  
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Image of CDH  

Heart  

Spine  

Stomach  
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Illustration of Displaced Heart and 3D 

Calculation of Contralateral Lung  
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Fetal Chest Abnormalities  

ÅCongenital diaphragmatic hernia  

ïPrognosis:  

ÅBased on size of contralateral lung (since 

most CDH are left sided), this would mean, 

in most cases, the right lung.  

ÅWhether liver is above the diaphragm.  

ÅDistortion of the portal circulation.  

ÅThe presence of hydrops is a bad sign.  
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The Abnormal Chest: CCAM  

ÅCCAM 

ïIncidence is 1.2/10,000 -1/25,000 live 

births  

ïBackground:  

ÅTwo basic types:  

ïMacrocystic: one or more large cysts  

ïMicrocystic: no discernable cysts  

» Historically associated with worse prognosis, 

but expanded studies have not borne this 

out.  
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The Abnormal Chest: CCAM  

ÅCCAM 

ïCourse: quite variable:  

ÅSome will be very aggressive.  

ÅSome will actually get smaller through 

pregnancy and may seem to disappear.  
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The Abnormal Chest: CCAM  

ÅCCAM 

ïDiagnosis:  

ÅBased on presence of predominantly 

echogenic mass, which may or may not 

displace heart to opposite side.  
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Large CCAM Next to Improved One Showing 

Resolution With Gestational Age  

A 

B 
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The Abnormal Chest: CCAM  

ÅCCAM 

ïPrognosis:  

ÅGreatest growth seems to be before 24 

weeks.  

ÅAgain, based on size of contralateral lung 

and pressure or absence of hydrops.  
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Conclusions from UK series on 

CCAM 

ÅMicrocystic lesions are more likely to 
resolve during pregnancy (27%).  

 

ÅMacrocystic lesions, expanding lesions, and 
lesions associated with mediastinal shift are 
more likely to require surgery.  

 

ÅHydrops is the most important predictor of 
fetal death. Polyhydramnios and mediastinal 
shift should no longer be considered poor 
prognostic signs.  

Davenport  et al. J Pediatr Surg 2004  
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The Abnormal Chest: EPS  

ÅExtralobar pulmonary sequestration 

(EPS) 

ïIncidence of ~1.5/1000 in general 

population  

ïPresentation:  

ÅEchogenic mass in lower chest.  

ÅCan displace heart, but often not.  

ÅFinding a designated feeder vessel off the 

aorta helps with the diagnosis.  

Samuel and Burge. Thorax 1999  



©AIUM 

Images of Mass and Feeder Vessel  
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The Abnormal Chest: EPS  

ÅEPS 

ÅPrognosis:  
ÅGenerally good .  

ÅMay need resection after birth.  
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The Abnormal Chest: CHAOS  

ÅCHAOS 
ïCongenital High Airway Obstruction Syndrome  

ïTrue incidence is unknown, rare.  

ÅLaryngeal and tracheal atresia, tracheal 
cysts, laryngeal webs.  

ÅU/S findings: bilaterally distended, 
echogenic fetal lungs; flattened 
diaphragm, anterior heart displacement:  
ïMay have rib indentations.  

ïPolyhydramnios due to esophageal 
compression.  

Kuwashima et al. Pediatr Radiol 2007  
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CHAOS 
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Fetal and Neonatal Therapies  

ÅAntepartum  

ÅIntrapartum  

ÅPostpartum  
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ÅAntepartum  
ÅRetrospective reports that CCAM may 

regress or resolve with administration of 

maternal betamethasone.  

 

ÅVariable effect on growth but potential to 

improve survival, especially in fetuses with 

hydrops or increased CCAM volume ratio 

(CVR). 

 

ÅFurther investigation warranted  

Fetal Therapies for Various Chest 
Abnormalities  

Peranteau et al. Fetal Diagn Ther 2007  


