
SPECIALTY AREA: Fetal Anomalies in the Body 
 
Speaker Name: Diane M. Twickler, MD 
 
Highlights 
 
-Fetal MR evaluation of the thorax is performed for evaluation of congenital diaphragmatic hernia, and 
congenital lung lesions, offering certain prognostic predictors of survival. 
 
-MR of the Abdomen is performed less frequently to evaluate abnormalities of the hepatobiliary system, 
gastrointestinal tract, genitourinary tract and complex dysmorpholgy of the abdominal wall; certain MR 
findings offer important diagnostic information. 
 
This information is intended as a review of indications of fetal MR imaging of the body as pertains to 
dysmorphology. 
 
The purpose of this of presentation is to review the normal and abnormal findings on the MR fetal body 
examination and discuss the common indications and prognostic value. 
 
 
Thorax  

Congenital diaphragmatic hernia (CDH) is the principal indication for fetal thoracic imaging.  
Numerous articles have compared ultrasound with MR in predicting outcomes and survival in fetuses 
with congenital diaphragmatic hernia.  They calculated lung volumes and degree of liver herniation, 
major prognostic indicators for CDH, as postnatal morbidity and mortality is primarily due to pulmonary 
hypoplasia and pulmonary hypertension 1-8.   Specifically, MR can depict herniated contents in a CDH. 
One recent study compared ultrasound(US) and MR measurements, evaluating US parameters of lung to 
head ratio (LHR) and observed to expected LHR (O/E LHR) to the MR observed to expected total lung 
volume (O/E-TLV) and the percent herniated liver(%HL) 7.   Receiver operator curves were constructed 
based on univariable logistic regression to predict survival. Both MR variables had significantly better 
areas under the curve than the US parameters (p=0.02). The liver is well demarcated on T1 weighted 
images, and discrimination of large versus small bowel can be performed owing to T1 bright appearance 
of meconium in large bowel9. 

Congenital lung lesions encompass a spectrum of abnormalities, including congenital pulmonary 
airway malformation (CPAM), bronchopulmonary sequestration (BPS), and congenital lobar 
overinflation (CLO).  CPAMs account for approximately 50% of all lesions, and contain either 
macrocystic or microcystic components. Blood supply is via the pulmonary artery and vein.  BPS account 
for approximately 1/3 of lesions and consist of nonfunctioning bronchopulmonary tissue with systemic 
blood supply, the majority are supra-diaphragmatic (85-90%), with 10-15% in an infra-diaphragmatic 
location.  Of all BPS masses, ¾ will be hybrid lesions, with components of both CPAM and 
sequestration.  CLO results from bronchial obstruction of a main or lobar bronchus, either from mucus 
plug or extrinsic compression due to vessel or mass.  Macrocystic CPAMs tend to be more 
heterogeneous, multilocular, and cystic in appearance with architectural distortion.  Microcystic CPAM is 
homogeneous but also demonstrates architectural distortion. BPS lesions appear homogeneous, without 
architectural distortion, and if a feeding vessel is visualized can be diagnosed with confidence as a BPS.  
Hybrid lesions demonstrate features common to both CPAM and BPS.  CLO appears uniformly 
hyperintense on T2 weighted imaging secondary to fluid overdistension of segments and lobes10-12. MR 
plays a complementary role to ultrasound, confirming or providing alternative diagnoses.   
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Abdomen 
Abnormalities in the fetal abdomen are an infrequent indication for MR evaluation.  Fetal 

abdominal pathology encompasses abnormalities of the hepatobiliary system, GI tract, GU tract, and 
abdominal-pelvic masses.  

Hyperintense T1 signal within bowel loops represents meconium usually seen in distal ileum or 
colon 13. T2 hyperintense bowel dilatation usually indicates proximal small bowel dilatation, and T1 
hyperintense bowel dilatation has been thought to represent distal ileal or colonic occlusion14.  However a 
recent study demonstrated proximal jejunal atresia in 9 cases of suspected ileal atresia, signifying the 
imprecision of determining the exact site of occlusion 15.   

Genitourinary anomalies are well demonstrated on MR, and imaging is not hindered by 
oligohydramnios.  Renal cystic disease, duplications, hydroureteronephrosis, megacystis-microcolon–
intestinal hypoperistalsis syndrome, and cloacal exstrophy with 2 characteristic hemibladders can be 
visualized16. Furthermore, identification of signal void compared to bright signal in the bladder on T-2 
weighted imaging has been found to be very discriminating (p<0.001) in the prediction of severe and 
lethal renal abnormalities from those that result in a non-lethal outcome 17.  

Cystic masses within the abdominal cavity may be categorized according to location, upper 
abdominal, lower abdominal, and retroperitoneal.  The majorities of masses are lower abdominal and are 
urogenital in origin, and gynecologic in origin, including ovarian cysts and hydrometrocolpos.  Upper 
abdominal cysts include choledochal, mesenteric, hepatic, and splenic cysts.  Retroperitoneal masses 
include lymphangioma, adrenal cysts, and adrenal neuroblastoma.  MR has shown benefit in evaluating 
cystic abdominal masses with respect to not only improved tissue characterization but also anatomical 
localization18. 
  Abdominal wall defects include gastroschisis, omphalocele, cloacal exstrophy, limb body wall 
complex (LBWC), and pentalogy of Cantrell. Recognition of common features of each entity and 
potential pitfalls are essential for proper diagnosis.  Ruptured omphaloceles may mimic gastroschisis, 
congenital hernia of the umbilical cord may mimic omphalocele, and a dilated vagina may be mistaken 
for a normal urinary bladder in cases of cloacal abnormality19.  MR is beneficial in visualizing 
omphalocele sac content, size of anterior abdominal wall defect, quantity of extruded bowel, suggestion 
for bowel atresia, and presence of additional anomalies20.  Omphalocele may be isolated, or part of a 
severe anomaly, including cloacal exstrophy, LBWC, and pentalogy of Cantrell. Fetal MR imaging is 
particularly helpful in defining the more complex lesions and  differentiation of treatable abdominal wall 
defect from lethal entities can help guide appropriate counseling and management21. 
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