
1 of 3

Henry Publishing Groups
© Orman G, et al., 2020

Volume: 4 | Issue: 3 | 100019
ISSN: 2565-6082

Gunes Orman1*, Jesus Beltran-Perez2,3, Thierry AGM Huisman1,3 and Bruno P Soares3,4

1Department of Radiology, Texas Children’s Hospital, Texas, USA

2Department of Radiology, Tulane University Health Sciences Center, Louisiana, USA

3Division of Pediatric Radiology and Pediatric Neuroradiology, Department of Radiology and Radiological Science, Johns Hopkins University 
School of Medicine, Maryland, USA

4Division of Neuroradiology, University of Vermont, Vermont, USA

Neonatal Thyrotoxicosis and Massive Goiter Secondary to Maternal 
Hyperthyroidism: Ultrasound and Magnetic Resonance Imaging 
Findings

Case Report Journal of Case Reports & Imaging

Introduction
 Clinical hyperthyroidism affects 0.1-0.4% of the pregnancies [1]. 
Graves’ Disease (GD) is the most common cause of clinically sig-
nificant hyperthyroidism during pregnancy. In pregnant women with 
GD, maternal Thyrotropin Receptor Antibodies (TRAb) can cross the 
placenta and induce fetal or neonatal thyrotoxicosis [2]. 

 Neonatal hyperthyroidism is rare and typically caused by maternal 
GD, which results from transplacental passage of TRAb from mother 
to fetus in the setting of maternal GD between 17th and 20th gestational 
weeks [3]. This leads to activation of the Thyroid Stimulating Hor-
mone Receptor (TSHR) and consequently increases thyroid hormone 
production [4]. Therefore, pregnant women with current or past his-
tory of hyperthyroidism require screening to determine if the fetus or 
neonate is at risk to develop hyperthyroidism. Measurement of mater-
nal serum TRAb identifies pregnancies at risk for fetal and neonatal 
hyperthyroidism development [2,5]. Only 1% of these babies born to 
these mothers will have neonatal GD [6]. 

 Neonatal clinical manifestations may be delayed by 7 to 17 
days due to maternal antithyroid drug use. In addition, neonatal 
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Abstract
Graves’ Disease (GD) is the most common cause of clinically 

significant hyperthyroidism during pregnancy. Neonatal hyperthy-
roidism results from transplacental passage of thyrotropin receptor 
antibodies from mother to fetus. But, this condition is very rare, only 
1% of the babies born to mothers with GD will have neonatal GD. 
Neonatal clinical manifestations may be delayed or neonatal hyper-
thyroidism symptoms can be confused with sepsis or congenital viral 
infections. Therefore, timely diagnosis and treatment is important. 
We present a two day-old newborn girl with acute onset of gener-
alized abnormal movements and a large neck mass. Color Doppler 
ultrasound showed diffuse enlargement and increased vascular-
ity of the thyroid gland. Magnetic resonance imaging confirmed a 
massively enlarged thyroid gland encasing and mildly narrowing the 
trachea, as well as enlargement of the anterior pituitary gland. The 
constellation of findings was consistent with neonatal hyperthyroid-
ism secondary to maternal GD.

Keywords: Fetal hyperthyroidism; Graves’ disease; Maternal hy-
perthyroidism; Neonatal goiter; Neonatal hyperthyroidism; Neonatal 
thyrotoxicosis

hyperthyroidism symptoms can be confused with sepsis or congen-
ital viral infections [7]. Therefore, timely diagnosis and treatment is 
important. Diagnosis of hyperthyroidism is made by elevated fT4/
T3, and low TSH. Furthermore, Color Doppler Ultrasound (CDUS) 
is helpful by showing normal/enlarged thyroid size and diffuse hyper-
vascularisation [6]. Our goal is to present a rare neonatal hyperthy-
roidism case secondary to maternal GD.

Case Report
 A two day-old newborn girl was admitted to pediatric emergency 
department with acute onset of generalized abnormal movements and 
a large neck mass at physical examination. In addition, arterial hyper-
tension and hypoglycemia was noted next to pansystolic cardiac mur-
mur suggestive of mitral regurgitation. The mother was treated with 
Propylthiouracil (PTU) for GD during pregnancy. Endocrine work up 
of the neonate showed initially high level of TSH consistent with a 
normal neonatal surge, followed by progressive decrease of TSH and 
increase in free Thyroxine (fT4). 

 Imaging workup was performed initially by neck CDUS (Figure 
1) which shows diffuse enlargement and increased vascularity of the 
thyroid gland. Echocardiogram confirmed mitral regurgitation and a 
patent ductus arteriosus with right-to-left shunt as well as flow rever-
sal in the descending aorta during diastole. Magnetic Resonance Im-
aging (MRI) of the neck and brain (Figure 2) confirmed a massively 
enlarged thyroid gland encasing and mildly narrowing the trachea, as 
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well as enlargement of the anterior pituitary gland. The constellation 
of findings was consistent with neonatal hyperthyroidism secondary 
to maternal GD. The patient was followed in endocrine clinic for a 
week without any treatment. She had some hypoglycemia during the 
initial hospitalization, which resolved by discharge. She was generally 
well at the last follow up visit after 7 weeks from initial presentation. 
Physical exam was normal and showed no signs of thyromegaly.

 Clinical findings may not be evident in the first few days of life 
that is before maternal anti-thyroid drugs have been cleared from the 
newborn circulation [9]. In addition to the classic clinical features of 
hyperthyroidism, newborns may display sign of intrauterine growth 
retardation, exaggerated Moro and other reflexes, microcephaly, 
craniosynostosis [7]. Congestive heart failure is another important 
concern in affected newborns [9]. Severe cases may result in hepato-
splenomegaly, thrombocytopenia, jaundice, pulmonary hypertension 
or even death [3]. However, most cases are transient, depending on 
the level of antibodies present in serum and antithyroid drugs used, 
usually with spontaneous resolution within 3-16 weeks [7]. If a ne-
onate presents at delivery with a goiter, fT4, Total Triiodothyronine 
(T3) and TSH should be measured at delivery, and at 3-5 and 10-14 
days of life.

 Diagnosis of GD is made by elevated fT4/T3, and low TSH. Eleva-
tion of fT4 during the first postnatal week predicts the development of 
neonatal hyperthyroidism [10]. Thyrotrophic anterior lobe pituitary 
gland hyperplasia (Figure 2) can be a secondary finding of primary 
hypothyroidism [11]. In neonates, as in the presented case, it may be a 
consequence of transplacental passage of PTU with resultant exagger-
ated TSH secretion.
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Figure 1: Neck Ultrasound (US) of the newborn patient. (a) Axial US image shows a 
diffusely enlarged hyperechoic thyroid gland encasing the trachea (arrow). (b) Color 
Doppler US shows a marked hyperperfusion of the enlarged thyroid gland.

Figure 2: Magnetic resonance imaging (MRI) of the newborn patient. (a) Axial 
T1-weighted neck MRI shows a diffusely enlarged, lobulated T1-hyperintense thyroid 
gland with wrapping and mild compression of the trachea (arrow). (b, c) Sagittal and 
coronal T1-weighted brain MRI slices show a mildly T1-hyperintense hyperplasia of 
the anterior lobe of the pituitary gland (b, c, large arrow) as well as the enlarged thyroid 
(b, small arrows) encasing the airway. Note that, size and location of the T1-hyperin-
tense posterior lobe of the pituitary gland are normal (b).

Discussion
 Risk factors for neonatal thyrotoxicosis development mainly clas-
sified as: 1) Maternal risk factors: a) raised thyroid binding immu-
noglobulin levels in pregnancy; b) thyroid binding immunoglobulin 
level not assessed; c) clinical thyrotoxicosis in third trimester; d) thi-
onamide required in third trimester; e) family history of TSH receptor 
mutation, 2) Neonatal risk factors: Evidence of fetal thyrotoxicosis [8]. 

 Causes of neonatal goiter include neonatal GD, transplacental pas-
sage of goitrogens (methimazole, PTU, etc), and congenital hypothy-
roidism. Neonatal GD is a rare entity presenting in approximately 2% 
of children from mothers with GD. Only approximately 1% of child-
hood thyrotoxicoses occurs in the neonatal period [9]. Neonatal GD 
is an IgG antibody-like mediated autoimmune disease from antibody 
passage across the placenta during the third trimester of pregnancy. 
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