
We are pleased to bring you the next installment of  

Fetal Connections, the quarterly newsletter from the Fetal 

Medicine Institute at Children’s National Health System. 

In this edition, we introduce two programs, Disorders of 

Sexual Development (DSD) and Fetal Infectious Diseases 

(ID). Our institute uniquely incorporates these programs 

into our comprehensive fetal care program, reinforcing 

our vision of fetal medicine as prenatal pediatrics. These 

programs will help us provide continuity of specialty care 

to the referred fetal patient and their family. In the coming 

months, we plan to have the directors of these featured 

programs visit with you to explain what the programs 

mean for your patients. For more information about the 

program directors, visit www.ChildrensNational.org/

FindAProvider.

Our institute believes our clinical experiences can be 

educational opportunities for the greater fetal medicine 

community. Thus, this issue continues our Quarterly  

Case Review series, this time with a focus on a fetus with 

complex lung findings. We also would like to remind you 

about our ongoing Topics in Fetal Medicine WebEx series. 

If you’d like to register or learn more about the series,  

see page 4 for more details. 

Sincerely,

Throughout history, the birth of a child with genital 

discordance has presented special challenges for patients, 

families, and providers. With the advent of better fetal  

imaging and earlier genetic testing, disorders of sexual 

development (DSD) are more often identified during 

pregnancy possibly when the mother’s blood (cell-free fetal 

DNA) or an amniocentesis reveals the fetus to be of a different 

gender than the ultrasound (US) or when more advanced 

imaging suggests ambiguous genitalia. 

Our institute has a unique program that assists in the early 

fetal diagnosis and care of babies with DSD. Our program 

relies on the 2005 Lawson Wilkins Pediatric Endocrine Society 

and the European Society for Paediatric Endocrinology 

consensus statement that was published in Pediatrics and 

subsequently adopted as policy by the American Academy  

of Pediatrics. This statement categorized a broad range of 

conditions, defined the optimal clinical management of 

persons with DSD, and emphasized that an experienced 

multidisciplinary team is essential in providing excellent care. 
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The Fetal Medicine Institute recently evaluated a fetal patient at 28 weeks gestational age (GA) who had been referred 
to the institute for bilateral pleural effusions discovered by routine prenatal US imaging. The patient was diagnosed with 
pulmonary lymphangiectasia. We report the findings from the fetal US and MRI (magnetic resonance imaging) studies  
performed at 28 weeks GA.
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Quarterly Case Review

Pulmonary lymphangiectasia is a congenital disease resulting in the obstruction and 
dilation of the pulmonary lymphatic system. The lungs become enlarged and non-
compliant, with effusions that may lead to respiratory distress at delivery (see Fig. 4). 

While its etiology is unclear, the secondary form can occur as a result of congenital 
heart disease causing poor venolymphatic return.1,2 Strategies for postnatal management 
include surgical options (e.g., thoracic duct ligation) and medical options aimed at 
reducing the pulmonary lymph burden (e.g., drainage of pleural effusions, pleurodesis, 
and restriction of dietary fats). Recent experimental treatment using ethiodized oil to 
embolize the patulous pulmonary lymphatics has shown some success.3

It is important to exclude the presence of fluid in other compartments, which may 
indicate hydrops fetalis. If the pleural effusions are confined to the lungs, potential 
etiologies include pulmonary lymphangiectasia, congenital lung lesions (e.g., pulmonary 
sequestration, congenital pulmonary airway malformation), or chromosomal anomalies 
(e.g., Down syndrome, Turner syndrome). Fetal MRI can help provide a more specific 
diagnosis by detecting a nutmeg lung appearance and excluding other lung masses.2

Advanced fetal US and MRI can assist with diagnosis and counseling regarding outcome, 
delivery planning, and postnatal management.

Clinical Findings 
n   Fetal US detected bilateral pleural effusions (see Fig. 1). 

n   Fetal MRI showed pleural effusions with heterogeneous signals (known as nutmeg lung) in the parenchyma  
 as manifested by branching tubular T2-hyperintense structures radiating from the hila (see Figs. 2-3);  
 normal fetal lungs are typically homogeneous in signal.

n   The fetal echocardiogram was normal, and there were no additional findings (e.g., pericardial effusion or  
 ascites) to suggest hydrops fetalis.

(Fig. 2) Axial T2-weighted image 
demonstrating small bilateral pleural 
effusions and heterogeneous  
signals (nutmeg lung) throughout 
both lungs.

(Fig. 1) Axial US of the chest 
showing small bilateral pleural 
effusions with slightly  
heterogeneous parenchyma.

1. Raman SP, Pipavath SN, Raghu G, et al. Imaging of thoracic lymphatic diseases. Am J Roentgen. 2009;193(6):1504-13.
2. Victoria T, Andronikou S. The fetal MR appearance of ‘nutmeg lung’: findings in 8 cases linked to pulmonary lymphangiectasia. Pediatr Radiol. 2014; 44(10):1237-42.
3. Gray M, Kovatis KZ, Stuart T, et al. Treatment of congenital pulmonary lymphangiectasia using ethiodized oil lymphangiography. J Perinatol. 2014;34(9):720-2.

(Fig. 3) Coronal T2-weighted image 
showing bilateral pleural effusions and 
branching hyperintense structures 
emanating from the hila of both lungs.  
Note the absence of pericardial  
fluid and ascites.

(Fig. 4) Axial image from a 
postnatal chest CT (computed 
tomography) performed in the 
same patient at two days of age 
demonstrating bilateral pleural 
effusions and septal thickening 
indicative of a lymphatic 
obstruction.



Congenital infection is an important clinical problem 
due to the potentially permanent neurological, auditory, 
visual, and neurodevelopmental sequelae that may occur 
in affected newborns. Early detection and intervention 
to optimize patient outcomes is a clear priority for fetal, 
obstetric, and neonatal caretakers. 

Program Overview  
The Fetal Medicine Institute has formed a Fetal Infectious 
Diseases (ID) Program to address this need. Roberta DeBiasi, 
MD, MS, is the Director of the Fetal ID Program and Division 
Chief of Infectious Disease at Children’s National. She brings 
nearly 20 years of ID experience to the interdisciplinary Fetal 
ID Program. This team consists of ID, neurology, neurosurgery, 
ophthalmology, gastroenterology, cardiology, and radiology 
specialists trained to evaluate fetuses with suspected  
congenital infections. They provide comprehensive expertise  
in identifying and treating fetuses at risk for congenital 
infections from any of the following: cytomegalovirus 
(CMV), toxoplasma, T. pallidum (syphilis), enterovirus, herpes 
simplex virus, rubella, parvovirus, hepatitis B virus, human 
immunodeficiency virus (HIV), or emerging pathogens such  
as lymphocytic choriomeningitis virus. 

Our program draws on the HIV expertise of Natella 
Rakhmanina, MD, PhD, Director of the Special Immunology 
Services Program at Children’s National. She and her 
multidisciplinary team support all aspects of the medical, 
psychological, and developmental interventions that are 
available to optimize outcomes for infants exposed in utero to 
HIV and antiretroviral drugs. She also conducts clinical research 
on the diagnosis and optimal treatment of infants and children 
with in utero, intrapartum, and postpartum HIV exposure.

Program Care Recommendations  
Our Fetal ID Program is particularly committed to providing 
care and advancing research on congenital CMV and HIV 
infections. In caring for these at-risk fetal patients, the program 
strives to make the earliest possible diagnosis and intervention 
to optimize the clinical outcomes of affected newborns. 
This often involves making care recommendations for fetal, 
maternal, or neonatal testing, imaging, and treatment options. 
Below are descriptions of the program’s efforts for both of  
these high-priority areas. 

CMV 
Although congenital CMV infection and its associated sequelae 
can occur as a result of maternal infection at any time 
during pregnancy, the most severe sequelae are associated 
with primary maternal infections that are acquired in the 
first half of gestation. Although 90 percent of infections are 
asymptomatic at birth, 10 percent may exhibit manifestations 
such as hepatosplenomegaly, intracerebral calcifications 

Our Fetal Infectious Diseases Program
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and other cerebral abnormalities, intrauterine growth 
restriction, microcephaly, or retinitis. Developmental delay and 
sensorineuronal hearing loss are common complications that 
are associated most with symptomatically infected infants

Previously, treatment was limited to early postnatal antiviral 
intervention after establishing a congenital CMV infection 
diagnosis. This method remains a treatment option. However, 
recent testing methods enable earlier identification of fetuses 
at risk for congenital CMV infection. These tests include PCR 
(polymerase chain reaction) analysis of amniotic fluid to detect 
CMV DNA, as well as blood assays to measure the avidity of 
maternal anti-CMV antibodies to confirm active maternal CMV 
infections. If a fetus is identified to be at risk of infection, fetal 
intervention is possible through the intravenous administration 
of hyperimmune globulin (HIG) to the mother. HIG plasma 
is enriched with high-affinity anti-CMV antibodies that may 
reduce the incidence and/or severity of symptomatic disease  
in newborns exposed in utero to CMV. 

HIV  
If a fetal patient is determined to be at risk for HIV infection (i.e., 
exposed in utero to HIV), our program experts will recommend 
postpartum prophylaxis with various regimens depending on 
the patient-specific risk factors for exposure. Our team also 
will recommend that a series of diagnostic blood tests be 
performed during the first years of life to determine if the baby 
becomes infected. These tests may include PCR analysis to 
detect HIV DNA and RNA, as well as anti-HIV antibody assays 
in children who test negative for HIV by PCR and are older than 
18 months of age—by this age, maternal anti-HIV antibodies 
from pregnancy are absent and are unlikely to produce a false 
positive. If these diagnostic tests indicate that the baby is HIV 
positive, she or he will be started promptly on a multidrug 
antiretroviral treatment regimen and continue receiving care  
at our program into early adulthood.  

1%

<2%

United States newborn CMV infection rate  
in mothers with recurrent CMV infections.

United States HIV transmission rate for new- 
borns with antiretroviral therapy during 
pregnancy, labor, and the neonatal period.

United States newborn CMV infection  
rate in mothers infected with CMV for  
the first time during pregnancy.

United States HIV transmission rate  
for newborns of HIV-infected mothers  
without perinatal intervention. 
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Our Disorders of Sexual Development 
(DSD) Program (cont.)

The Fetal DSD Program Director is pediatric gynecologist 
Veronica Gomez-Lobo, MD, and the team includes Hans 
Pohl, MD, pediatric urologist; Rinku Mehra, MD, pediatric 
endocrinologist; Eyby Leon Janampa, MD, geneticist;  
Margaret Menzel, CGC, MS, board-certified genetic 
counselor; Martine Solages, MD, pediatric psychiatrist with 
expertise in gender issues; a social worker; and a nurse 
practitioner.  Our team is one of seven National Institutes  
of Health (NIH)-funded DSD Translational Research 
Network members tasked with optimizing care for 

individuals with DSD.

Our DSD Program sees fetal patients who have been  
identified genetically by the mother’s obstetrician as having  
a sex different than what was noted by a prenatal maternal 
sonographer. We see your patients quickly and provide 
them with the expert opinion and sensitivity that they 
need. After referral, your patients will meet with a geneticist 
and genetic counselor, and undergo additional fetal MRI 
studies. Next, our team members will counsel them about 
possible fetal diagnoses, recommended future testing and 
planning, and discuss potential issues that may arise. 
Because our DSD team is the same team that may 
eventually provide DSD care after birth, our institute 
provides your patients with continuity of care from fetal 
diagnosis through the postnatal and pediatric periods.

Topics in Fetal Medicine WebEx Series
This online event is jointly sponsored by the Inova Office of 
Continuing Medical Education, which is accredited by the Medical 
Society of Virginia to provide CME for all participating community 
obstetricians, gynecologists, maternal-fetal medicine specialists, 
and other healthcare professionals. Upcoming talks include:

Febuary 17, 2015: Fetal Cleft Lip and Palate:  
What the Surgeon Needs to Know
March 17, 2015: Anomalies of the Fetal Urogenital Tract
April 21, 2015: Understanding Fetal Supratentorial  
Brain Development: Role of MRI 

To register for this series, email FetalMedicine@ChildrensNational.org  
For more information, visit www.ChildrensNational.org/Topics-Fetalmed
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FETAL ADVANCEMENTS 
New textbook available: 
Kline-fath B, Bulas D, Bahado-Singh R (eds). Fundamental and Advanced 
Fetal Imaging Ultrasound and MRI. Philadelphia, PA: Wolters Kluwer; 2015.

Institute contributors: Dorothy Bulas, MD; Cedric Clouchoux, PhD;  
Mary T. Donofrio, MD; Catherine Limperopoulos, PhD; and  
Margaret B. Menzel, CGC, MS.
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