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Highlighted boxes

Established Facts
- Evidence has accrued of the transplacental passage of thyroid stimulation-blocking

antibody (TSBAD) as a cause of transient hypothyroidism in neonates.

Novel Insight
- There have been no reports of any relation between a fetal goiter and TSBAb. We
report an extremely rare case of fetal goitrous hypothyroidism caused by the

transplacental passage of maternal TSBAb.
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Abstract

Most fetal goitrous hypothyroidisms are reportedly caused by the maternal use of an
antithyroid drug or fetal dyshormonogenesis. However, fetal goitrous hypothyroidism
due to the transplacental passage of maternal thyroid stimulation-blocking antibody
(TSBAD) is extremely rare. A woman at 28 weeks of gestation was found to have a fetal
goiter by ultrasonography. Because the maternal serum showed hypothyroidism with an
elevated titer of TSBAD, levothyroxine sodium was administered. The patient delivered
a male 3412-g infant with a goiter at term. Umbilical blood revealed primary
hypothyroidism with increased TSBAD, and the infant took levothyroxine sodium. After
a month, neonatal thyroid function and TSBADb levels became normal. Attention should
be paid to possible fetal hypothyroidism when a fetal goiter is observed to avoid

impaired mental development of the neonate.
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Introduction

Auto-antibodies against thyroid-stimulating hormone (TSH) receptors are known to
play important roles in autoimmune thyroid disorders. Thyroid-stimulating antibody
(TSAD), an immunoglobulin that stimulates thyroid function, is most often detected in
patients with Graves’ disease. Fetuses and neonates with transient hyperthyroidism due
to the placental transfer of TSAD are usually born to mothers with a history of
hyperthyroid Grave’s disease [1]. In contrast, thyroid stimulation-blocking antibody
(TSBADb), which inhibits thyroid function, is mainly detected in patients with atrophic
autoimmune thyroiditis. Since 1980, evidence has accrued of the transplacental passage
of TSBAD as a cause of transient hypothyroidism in neonates [1, 2]. However, there
have been no reports of any association with a fetal goiter in neonates. We report an
extremely rare case of fetal goitrous hypothyroidism caused by the transplacental
passage of maternal TSBAb.

Case Report
A 37-year-old gravida 3 para 1 pregnant woman was referred to our hospital at 28
weeks and 0 days of gestation because of a large fetal neck mass detected by
ultrasonography. A bilobed symmetrical solid mass measuring 4.2 cm was identified in
the anterior aspect of the fetal neck (Fig. 1a). The mass was highly vascular and did not
extend retrosternally (Fig. 1b). Fetal growth and amniotic fluid volume appeared normal.
Fetal magnetic resonance imaging (MRI) revealed the mass to surround the fetal trachea,
suggestive of a fetal goiter (Fig. 2). Although the patient had no history of thyroid
disease, her thyroid was swollen. Serum TSH levels were markedly elevated (9.45
uIU/ml, normal: 0.20-4.00 uIU/ml) but serum levels of free thyroxine (fT4) were
decreased (0.80 ng/dl, normal: 1.00-2.00 ng/dl). Those of thyroglobulin antibody
(TgAb) and thyroid peroxidase antibody (TPOAb) were 1.3 IU/ml and 0.8 IU/ml,
respectively (normal: < 10.0 [U/ml). Although the TSAD titer was within a normal range
at 118 % (normal: < 180 %), the TSBAD titer was elevated at 51.9 % (normal <45.6 %).
Although the possibility of fetal hypothyroidism was suspected, fetal blood sampling by
cordocentesis was not performed because informed consent was not obtained. Therefore,
the administration of 50 pg/day of oral levothyroxine sodium (L-T4) was immediately
started for the management of maternal hypothyroidism.

In order to attempt to drive more L-T4 across the placenta, the maternal dose of
L-T4 was gradually increased up to 125 ng/day at 36 weeks of gestation and maternal
thyroid function eventually became normal (TSH: 1.33 ulU/ml, fT4: 1.22 ng/dl). The

patient went into an active labor at 41 weeks and 3 days of gestation, and delivered a
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male infant weighing 3412 g with Apgar scores of 8 and 9 at 1 and 5 min., respectively.
Although no evidence of neonatal airway obstruction was seen, an enlarged thyroid was
present (Fig. 3). Serum levels of TSH and T4 in the umblilical blood were 113.4
pulU/ml and 0.71 ng/dl, respectively, consistent with primary hypothyroidism. The
neonatal serum TSBAD titer also showed an increase, at 49.9 %. Other neonatal serum
antibodies related to thyroid were not elevated. The epiphysis of the distal femur was
visible on X-ray film. The infant was started on 25 pg daily oral L-T4, and the goiter
gradually became smaller. A month after birth, neonatal serum thyroid function and
TSBAD levels were within normal limits (TSH: 0.45 uIU/ml, TSBAb: 45.5 %). Oral
L-T4was continued until 22 months, and follow-up examination at 26 months revealed

that the infant was well and developmentally normal.

Comment

Transient hypothyroidism in the neonate due to maternal TSBAD is a rare condition,
with the incidence in North America being 1 in 180,000 normal infants, or
approximately 2 % of babies with congenital hypothyroidism [3]. Since Matsuura et al.
first described two siblings and a mother with this disorder in 1980 [2], a total of 16
maternal and 26 neonatal cases have been reported [2, 4-11]. Although affected infants
do not require lifelong therapy, there is a high rate of recurrence in subsequent offspring
due to the TSBADb persisting for years in the maternal circulation. Francis and Riley
reported congenital familial transient hypothyroidism in three siblings due to maternal
TSH-blocking antibodies detected after the last pregnancy [8].

The most peculiar finding of the present case is the solid mass within the fetal
neck. Fetal goiters can be associated with both fetal hyperthyroidism and
hypothyroidism. Our search of the literature found a total of 39 cases of fetal goiter
[12-25], which we classified into three patterns regarding the relation to maternal-fetal
thyroid function (Table 1). The first pattern is maternal hyperthyroidism and fetal
goitrous hypothyroidism influenced by the excessive placental transfer of maternal
antithyroid drugs. The second pattern is a maternal euthyroid state (no thyroid disease)
and fetal goitrous hypothyroidism due to a defect in the biosynthesis of hormone in the
fetal thyroid gland. In these two patterns, goiters are reportedly caused by increased
secretion of TSH in response to a metabolic block of thyroid hormone synthesis [19], as
the TSH stimulates the proliferation of human thyroid cells, acting through cyclic AMP
[26]. The third pattern is maternal hyperthyroidism and fetal goitrous hyperthyroidism
influenced by the placental transfer of maternal TSAb. The current case involves

maternal hypothyroidism and fetal goitrous hypothyroidism influenced by the placental
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transfer of maternal TSBAD, being different from the previous three patterns. In general,
most individuals with high titers of TSBAb would be expected to have an atrophic
thyroid gland and non-goitrous hypothyroidism, because most likely the TSBADb inhibits
not only the thyroidal biosynthetic action but also the thyroid growth-promoting action
of TSH [5]. Although one case report indicated a maternal goiter with TSBAD, the case
was not associated with a fetal goiter [8]. Therefore, to our knowledge, this is the first
report of fetal goitrous hypothyroidism caused by maternal TSBAb. Although why the
goiter formed is unclear, we speculate that both the maternal and fetal goiters were
caused by the strong thyroid growth-promoting action of an exceptionally elevated level
of TSH.

In the current case, the infant was started on 25 pg daily oral L-T4(7.32 pg/kg).
Because the goal of therapy is to normalize TSH within one month, and a dosage of 10
to 15 pg/kg of L-T4 has been recommended [27], we had intended to increase the dose
of L-T4 up to 10 to 15 pg/kg. However a month after birth, our neonatal serum thyroid
function was within normal limits, therefore, the dose of L-T4 was not increased.
Although it is usually expected that the neonatal TSBAb become negative
approximately 12 weeks after birth, our neonatal serum TSBADb levels became within
normal limits one month after birth. Since the maternal and transplacental neonatal
antibodies against TSH receptors are significantly correlated [28], the reason of early
decrease of neonatal TSBAb might be that the elevated titer of maternal TSBAb was not
so severe. Because the administration of L-T4 was not needed permanently, we finally
considered that primary hypothyroidism in our neonate was caused by the transplacental
passage of maternal TSBADb, not by a defect in the biosynthesis of thyroid hormone.

Both fetal hypothyroidism and hyperthyroidism can potentially affect the
growth of fetuses and neonates, but, fetal hypothyroidism seems to be a more severe
condition in terms of fetal mental development [29]. In several cases of fetal goiter, the
diagnosis of congenital hypothyroidism was made by fetal blood sampling via
cordcentesis, and subsequent intrauterine treatment with intra-amniotic L-T4
administrations was initiated at third trimester [13, 23]. Therefore, an immediate
assessment of fetal thyroid function is preferable when a maternal abnormality of
thyroid function or fetal goiter is detected. Although maternal TSBAb-induced
hypothyroidism with a fetal goiter and fetal hypothyroidism is rare, the present case

may warrant the need for the adequate evaluation and treatment of fetal goiter.
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Figure legends
Figure 1: Ultrasonography at 28 weeks of gestation. (a) a bilobed symmetrical solid
mass measuring 4.2 cm was identified in the anterior aspect of the fetal neck (arrow);

(b) Power Doppler scan revealed the mass to be highly vascular.

Figure 2: T2-weighted transverse image of fetal MRI. The mass surrounded the fetal

trachea. Arrow indicates the trachea.

Figure 3: Infant’s facial appearance shortly after birth, with enlarged thyroid gland.
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Table 1 Fetal goiter: its relation with maternal-fetal thyroid function

Maternal Fetal Primary factor Number of

function function reported cases
Hyper Hypo Transfer of maternal antithyroid drug 19 cases'2*316:202123
Euthyroid  Hypo Fetal dyshormonogenesis 13 cases'?1719.22:2425
Hyper Hyper  Transfer of maternal TSAb 7 cases™>%°

Hypo Hypo Transfer of maternal TSBAD None (current case)

Hyper, hyperthyroidism; Hypo, hypothyroidism; TSAb, thyroid stimulating antibody;
TSBAD, thyroid stimulation-blocking antibody
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