Congenital Hypothyroidism and Nonimmune Hydrops Fetalis:
Associated?
ABSTRACT. Hydrops fetalis (HF) consists of an abnormal accumulation of fluid in two or more fetal compartments, including ascites, pleural effusion, pericardial effusion, and skin edema. Almost all observed cases of HF
are of the nonimmune type, the causes of which remain
undetermined in 15% of patients. We report a newborn
infant with nonimmune hydrops fetalis (NIHF) and congenital hypothyroidism. The infant’s mother was healthy
and there were no malformations of the placenta or umbilical cord. The infant did not show any structural abnormalities of his central nervous, cardiovascular, gastrointestinal, or urinary tract systems, and there was no
evidence of anemia, infectious disease, or inborn error of
metabolism. An immune-based process was unlikely, because the blood group of the mother and infant was
A-positive and results of an indirect Coombs test in the
mother and a direct Coombs test in the infant were negative. The patient’s condition gradually improved with
mechanical ventilation, repeated thoracocentesis, and total parenteral nutrition. By day 5 of age the skin edema,
pericardial effusion, and ascites disappeared, but accumulation of significant amounts of chylous pleural fluid
persisted. Because of lethargy, FT4 and thyroid-stimulating hormone levels were obtained and showed hypothyroidism. Thyroid hormone supplementation was then
started, and within 4 days the infant became more vigorous and was weaned from mechanical ventilation. After
7 days, the chylothorax resolved completely as the serum
thyroxine level normalized. No reaccumulation of pleural effusion was noticed. The infant started to gain
weight and was discharged from the hospital at 35 days
of age. A possible pathophysiologic association between
congenital hypothyroidism and NIHF is discussed. NIHF
may be caused by lymphatic congestion attributable to
an impairment of lymphatic flow and a delayed return of
lymph to the vascular compartment. There could be a
possibility that because of thyroid hormone deficiency in
this patient, there was reduced adrenergic stimulation of
the lymphatic system. This could result in a sluggish
flow of the lymph with engorgement of the lymphatic
system, leakage of lymph into the pleura and the interstitial spaces, and the production of chylothorax with
NIHF. Animal studies demonstrate a direct relationship between lymph flow rate or lung liquid clearance
and adrenergic receptor activity in the lymphatic system. These observations support our hypothesis that
deficient adrenergic activity in congenital hypothyroidism might lead to chylothorax with NIHF in the
fetus. We speculate that thyroid hormone may play a
role in the regulation of adrenergic receptors in the
lymphatic system and lungs, thus modulating both the
lymphatic flow rate and lung liquid clearance, and
facilitating the resolution of chylothorax. Examination
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of thyroid functions should be included in the
investigation of fetuses and neonates with NIHF of an
obscure origin. Pediatrics 1999;103(1). URL: http://
www.pediatrics.org/cgi/content/full/103/1/e9; hypothyroidism, hydrops fetalis, newborn infant.
ABBREVIATIONS. HF, hydrops fetalis; Hb, hemoglobin; NIHF,
nonimmune hydrops fetalis.

H

ydrops fetalis (HF) consists of an abnormal
accumulation of fluid in two or more fetal
compartments, including ascites, pleural effusion, pericardial effusion, and skin edema. In some
patients, it also may be associated with polyhydramnios and placental edema.1 HF may be attributable to
immune or nonimmune causes.2 With the advent of
routine anti-D globulin prophylaxis of Rh isoimmunization, almost all observed cases of HF are of the
nonimmune type, the causes of which remain undetermined in 15% of patients.2 We report a newborn
with nonimmune HF and congenital hypothyroidism. The pleural fluid was chylothorax that persisted
until normalization of serum thyroxine level by thyroid hormone replacement therapy. A possible
pathophysiologic association between congenital hypothyroidism and nonimmune HF is discussed.
CASE REPORT
This 3500-g male infant was born after 35 weeks’ gestation to a
20-year-old healthy mother by induced vaginal delivery. The parents are unrelated Moslem Arabs and have two other healthy
children (a 3-year-old boy and a 2-year-old girl). The pregnancy
had been uneventful until 34 weeks, when the mother noticed a
decrease in fetal movements. Fetal ultrasound examination revealed massive bilateral hydrothorax, a small pericardial effusion,
ascites, thickening of scalp skin, and mild polyhydramnios. Cordocentesis showed normal karyotype and normal blood count,
and no evidence of intrauterine infection. No placental or cord
abnormalities were found.
At birth the infant presented with generalized edema and severe respiratory failure, necessitating cardiopulmonary resuscitation and mechanical ventilation. After stabilization of his condition, he was transferred to the neonatal intensive care unit.
Physical examination on admission revealed severe generalized
edema, decreased breath sounds bilaterally, and abdominal distention. No malformations or dysmorphic features were noticed.
Chest tubes were inserted, through which 90 mL and 160 mL of
clear fluid were drained from the left and right pleural cavities,
respectively.
Additional laboratory tests were performed in an attempt to
detect a possible cause of hydrops fetalis (HF). An immune-based
process was unlikely, because the blood group of the mother and
infant was A-positive, and results of an indirect Coombs test in the
mother and a direct Coombs test in the infant were negative.
Echocardiography demonstrated minimal pericardial effusion
with normal structure and function of the heart. Central venous
pressure was not measured. Results of ultrasound examination of
the brain were normal. The pleural fluid initially was clear, but
after initiation of enteral feeding, it became chylous (albumin, 1.9
g/dL; glucose, 89 mg/dL; LDH, 157 U/L; triglycerides, 260
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mg/dL; white blood cells, 2070/mm3; lymphocytes, 97.4%; no
virus could be isolated; negative culture for bacteria and fungi).
Complete blood count was hemoglobin (Hb) 5 14.1 g/dL; white
blood cells 5 9400; platelet 5 402 000; band forms 5 7%; neutrophils 5 54%; eosinophils 5 1%; basophils 5 2%; monocytes 5
15%; lymphocyte 5 21%; with normal red cell morphology. In this
patient, there was no evidence of hemolysis or hyperbilirubinemia; thus, the levels of fetal Hb and glucose 6 –phosphate
dehydrogenase were not obtained. Serum electrolytes, creatinine,
blood urea nitrogen, and liver enzymes were normal. The initial
serum protein level was low (3.7 g/dL), as well as the serum
albumin level (2.5 g/dL). There was no metabolic acidosis. IgM
antibodies for parvovirus B19, toxoplasmosis, rubella, cytomegalovirus, herpes simplex virus, Epstein–Barr virus, and adenovirus
were negative. Urinary amino acids, organic acids, and mucopolysaccharides were normal.
The patient’s condition improved gradually with mechanical
ventilation, two infusions of 5% albumin, and two doses of furosemide (days 1 and 2 of life), repeated thoracocentesis, and total
parenteral nutrition. By day 5 of age, skin edema, pericardial
effusion, and ascites disappeared, but the infant continued to
accumulate significant amounts of chylous pleural fluid despite
continued drainage and parenteral nutrition, along with enteral
medium-chain triglycerides-rich formula.
At day 14 of age, the infant was noticed to be lethargic and
hypotonic. A low serum FT4 level of 4.9 pmol/L (normal values,
10.5 to 25) and an elevated thyroid-stimulating hormone level of
87.2 mU/L (normal values, 0.3 to 2.83) confirmed the diagnosis of
congenital hypothyroidism. The results of the Neonatal Thyroid
Screening Program (obtained at the 9th day of life) also demonstrated hypothyroidism: TT4 5 4.2 mg/dL (normal values, 5 to 20)
and thyroid-stimulating hormone 5 14 mIU/mL (normal values,
,10). No thyroid autoantibodies were detected in the mother or
the infant. Thyroid hormone supplementation was then started,
and within 4 days the infant became more vigorous and was
weaned from mechanical ventilation. After 7 days, the chylothorax
resolved completely as serum thyroxine level normalized (FT4 5
27 pmol/L). Medium-chain triglycerides-rich formula was
switched gradually to cow milk-based formula without reaccumulation of pleural effusion. The infant started to gain weight and
was discharged from the hospital at 35 days of age.

DISCUSSION

The list of conditions associated with nonimmune
hydrops fetalis (NIHF) is long and still increasing.2
Included are a number of fetal focal and generalized
abnormalities, placental and umbilical cord causes, and
maternal disorders. Investigation of the NIHF in our
patient did not reveal any of the known etiologies or
associations, but disclosed congenital hypothyroidism.
The infant’s mother was healthy, and there were no
malformations of the placenta or umbilical cord. The
infant did not show any structural abnormalities of his
central nervous, cardiovascular, gastrointestinal, or urinary tract systems, and there was no evidence of anemia, infectious disease, or inborn error of metabolism.
Chylothorax, regardless of its cause, can be associated occasionally with NIHF.2 Furthermore, congenital hypothyroidism may manifest with pericardial effusion at birth. If left untreated, congenital
hypothyroidism may cause effusions in pleura, pericardium, and skin edema in infancy.3 A question that
arises is whether fetal hypothyroidism can lead to
chylothorax and hydrops fetalis. We hereby discuss
the possible mechanism that might underlie this association (Fig 1).
NIHF also may be caused by lymphatic congestion
attributable to an impairment of lymphatic flow and
a delayed return of lymph to the vascular compartment, or may be attributable to a primary malformation of the lymphatic vessels.1 The possibility of a
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Fig 1. Proposed pathophysiology of the association of congenital
hypothyroidism with chylothorax and NIHF.

lymphatic network malformation in our infant can be
discarded, in consideration of the rapid resolution of
his chylothorax after thyroxine treatment of his hypothyroidism. On the other hand, there could be a
possibility that because of thyroid hormone deficiency in this patient, there was a reduced adrenergic
stimulation of the lymphatic system. This could result in a sluggish flow of the lymph with engorgement of the lymphatic system, leakage of lymph into
the pleura and the interstitial spaces, and the production of chylothorax with NIHF (Fig 1). Several
experimental observations support our hypothesis
that a deficient adrenergic activity in congenital hypothyroidism might lead to NIHF.
Thyroid hormone effects are known to be mediated by adrenergic receptors. Hypothyroidism in the
rat fetus reduces the number of a-1 receptors in
kidneys,4 whereas thyroid hormone exerts a positive
ionotropic effect on the primate heart, upregulating
b-1 and particularly b-2 adrenergic receptors.5 Perinatal administration of propylthiouracil in the rat
reduces a-2 receptor binding sites, whereas administration of triiodothyronine in rat neonates has the
opposite effect.6
Animal studies demonstrate a direct relationship
between lymph flow rate or lung liquid clearance
and adrenergic receptor activity in the lymphatic
system. Intracoronary infusion of a b-agonist in dogs
led to an increase in lymphatic flow and protein
efflux to lymph.7 A b-adrenergic agonist in sheep
increased lung liquid clearance, an effect inhibited by
adding a b-blocking agent.8 In a canine moving hind
limb, low intraarterial doses of either adrenaline or
noradrenaline increased lymphatic flow in the femoral triangle.9 a-Adrenergic blockade in sheep decreased pulmonary lymph flow.10 Furthermore, stimulation of the sympathetic chain in sheep was found
to increase popliteal lymph flow that could be
blocked by a-adrenergic blockers.11
If our “reduced adrenergic stimulation” hypothe-
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sis indeed is correct, then the question that remains is
why do not all hypothyroid fetuses develop NIHF?
We could not find any association reported of congenital hypothyroidism and chylothorax or NIHF in
infants. There is, however, a single case report that
describes an acquired hypothyroidism and chylothorax that resolved only after initiation of thyroxine
treatment.12 This was an adult patient with malignancy,
in whom chylothorax appeared after radiation therapy
of the chest. We did not measure the level of acid
mucopolysaccharides in the pleural fluid, although
such test would have been of interest for proving the
proposed association of NIHF and hypothyroidism.
Gestation is commonly prolonged in patients with
congenital hypothyroidism. In this case, signs of chylothorax and NIHF, presumably attributed to hypothyroidism, appeared in the fetus before birth and
dictated early induction of labor. Symptoms and
signs of congenital hypothyroidism usually appear
later in infancy. However, in a few patients, they can
be apparent at birth.13
In this patient, features of NIHF (other than chylothorax) such as skin edema and pericardial effusion did remit before the initiation of thyroxine therapy. Our proposed association, as illustrated in Fig 1,
refers primarily to the development of chylothorax
attributable to reduced adrenergic stimulation in the
lymphatic system. Severe fetal chylothorax by itself,
in combination with hypoalbuminemia, may lead to
NIHF. NIHF probably would have been worse had
the delivery occurred at term.
We speculate that thyroid hormone may play a
role in the regulation of adrenergic receptors in the
lymphatic system and lungs, thus modulating both
the lymphatic flow rate and lung liquid clearance
and facilitating the resolution of chylothorax. Based
on this constellation, we propose that NIHF might be
associated with congenital hypothyroidism, and examination of thyroid functions should be included in the
investigation of fetuses and neonates with NIHF of
obscure origin. Detecting hypothyroidism in a fetus
with NIHF will raise questions regarding the efficacy of

fetal thyroxine replacement therapy on the course of
NIHF.
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