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BACKGROUND

Fetal and neonatal hyperthyroidism or thyrotoxicosis is 
predominated by auto-immune hyperthyroidism, also 
known as neonatal Grave’s disease in some literatures 

[1]. It occurs in 1-5% neonates from women with active or 
past history of Grave’s hyperthyroidism. Fetal and neonatal 
hyperthyroidism is associated with increased morbidity such 
as polymal formations and neuro developmental anomalies 
which may lead to considerable mortality if not diagnosed 
and properly treated [2]. Therefore, women with Grave’s 
hyperthyroidism must be followed-up, their pregnancy duly 
planned and newborns automatically tested and managed. 
Neonatal Grave’s disease occurs as a result of transplacental 
passage of Thyroid Stimulating Hormone (TSH) receptor-
stimulating antibodies (TRab) to the fetus. This becomes 
effective as from the 17th to 20th weeks of gestation, with fetal 
TSH receptors becoming responsive [1, 3]. TRab produced 

in the mother, in addition with excess thyroid hormones 
from untreated or insufficiently balanced mothers cause fetal 
and neonatal hyperthyroidism [4]. The maternal transfer 
of thyroid auto antibodies may vary throughout the course 
of the pregnancy with marked increase in the beginning of 
the second trimester. “Neonatal hyperthyroidism of late 
onset” may occur as well in infants aged 2 to 3 months, 
due to the persistence of maternal antibodies remaining in 
the serum [5-7]. Maternal risk factors for fetal and neonatal 
autoimmune hyperthyroidism include: long-standing Grave’s 
hyperthyroidism, late presentation to obstetric clinic, frequent 
infections, gestational hypertension, twin pregnancies, anemia, 
inconsistent use of medications, abnormal outcomes in prior 
pregnancies [8-11]. Uncontrolled maternal hyperthyroidism 
is associated with abortion, prematurity, low birth weight, 
intrauterine growth restriction, stillbirth, congenital 
malformations [11-13]. Observations from obstetrical 
ultrasonography studies have permitted to describe goiter, 
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ABSTRACT

Neonatal hyperthyroidism is a clinical entity almost always associated with maternal Grave’s disease, which occurs in 
0.2% of pregnant women. Paroxysmal myoclonic dyskinesiais an extremely rare presentation in neonatal hyperthyroidism, 
semiologically close to erratic movement disorders, of which very few exceptional cases have been described in adults with 
hyperthyroidism. In this paper we present a case of fetal and neonatal autoimmune hyperthyroidism in a 14-days old neonate 
infant with dyskinesia. This case was a typical in its clinical presentation marked with repeated persistent spontaneous 
and/or inducible myoclonus, but classical in its management as usual medication with methimazol and propanolol were used 
with favorable outcome.
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tachycardia, advanced bone age, oligo or polyhydramnios, 
heart failure and hydrops in fetuses with hyperthyroidism 
[14-17]. Whereas, in neonates, classical findings include: 
exophthalmos, craniosynostosis, microcephaly, intrauterine 
growth retardation, exaggerated Moro reflex, increase in 
other reflexes, goiter, hyperactivity, irritability, sleep disorder, 
inability to gain weight or weight loss  despite excessive 
appetite, diarrhea, vomiting, fever, sweating, tachypnea, 
arrhythmia, hypertension, hypertensive encephalopathy, heart 
failure, pulmonary hypertension, chilothorax, cholestasis, 
hepatosplenomegaly, lymphadenopathy, hip dysplasia, 
prolonged acrocyanosis, and sialadenitis.  Radiography may 
reveal an enlarged thymus and advanced bone age. Increase 
in the levels of transaminases AST, ALT and direct bilirubin, 
hypoglycemia, thrombocytopenia, and hyperviscosity have 
been reported as well. Most importantly, serum thyroxin (T4) 
and TRab are elevated while TSH is lowered. As a transient 
disease in neonates, the clinical manifestation of congenital 
autoimmune hyperthyroidism may subside within 3-16 weeks 
when maternal antibodies disappear [5,18,19]. The mainstay 
of the treatment regimen for neonatal hyperthyroidism is the 
antithyroid drug methimazol between 0.5–1 mg/kg/day to 
which the beta-blocker propranolol at 2 mg/kg/day is associated 
in severe cases [3]. Propylthiouracl may only be prescribed as 
second intention treatment at 0.2-0.5 mg/kg/day divided into 
three doses. This is due to hepatotoxicity, liver failure and 
death, particularly reported in children under this medication 
[20]. Suppression-replacement therapy with methimazol and 
levothyroxine, just as the use of glucocorticoids and iopanoic 
acid are rarely required. Patient Follow-up is necessary until 
hyperthyroidism resolves few months later on and can be 
discontinued with rising TSH and disappearing TRab. The 
child will then be controlled every 6 to 12 months to monitor 
developmental milestones, neurological and cardiovascular 
states, with eventual complications as well [3, 20].

CASE PRESENTATION
This is the case report of a 14 days old female neonate 
who was brought to consultation presenting with repeated 
spontaneous intermittent myoclonus of the upper limbs, 
evolving from the first day of life, with onset immediately 
after delivery. They were predominant during sleep without 
alleviating factor. They lasted for about 10 to 15 minutes in an 
afebrile context and were accompanied with sweating. This 
led to a first consultation in a health center where the baby 
was treated with neonatal meningitis protocol: Ampicillin, 
Gentamycin, Cefotaxim for 10 days. The neonate was also 
given phenobarbital and clonazepam at adequate doses for 
2days. The evolution was marked with the persistence of the 
abnormal movements and the baby was then referred to our 
setting for better management. 

Concerning past history, the baby was delivered at 39 weeks 
of Gestation (GA) of an uneventful pregnancy with 8 antenatal 
consultations. Iron, folic acid, tetanus and malaria prophylaxis 
were properly administered. The work-ups during pregnancy 
were unremarkable. There was no pregnancy-related pathology, 
however the mother had complained of discomfort with regular 
fetal active movements and fetal tachycardia sometimes 
noted according to the gynecologist-obstetrician report. The 
neonate was delivered through a eutocic per vaginal nuchal 
cord delivery with birth weight at 2800g. There was no notion 
of fever nor instrumental delivery. The baby’s breathing was 
spontaneous at birth, meconium and urine emission followed 
within 24 hours, BCG and polio vaccines were administered the 
same day. The mother was 29 years old, dentist by profession 
and this was her second child. She was being followed-up for 
Basedow’s disease (Grave’s hyperthyroidism) lasting for over 
8 months prior to the pregnancy. She had been on antithyroid 
drug methimazole during 4 months before being operated 
upon with partial thyroidectomy indicated for goiter. She 
was then prescribed levothyroxine at 100mg daily for post-
operative hypothyroidism. Methimazol was discontinued 
in the meantime and pregnancy was planned in accordance 
with the gynecologist-obstetrician.Systemic enquiry revealed 
irritability, agitation, sweating, sleeplessness and intermittent 
diarrhea in the neonate.

On physical exam, the general state was normal but the 
baby was hyperactive. The weight was 3200g and the other 
anthropometric parameters were all normal for age. The 
temperature and the breathing rate were normal, but the heart 
rate was accelerated at 175 cycles/minutes. No dysmorphism 
or deformity was noted; neither was there a cutaneous sign 
nor signs of dehydration. The chest was symmetrical; there 
was tachycardia on cardiac auscultation, with a normal rhythm 
and without murmur. The pulmonary and abdominal exams 
were without peculiarities. The neurological exam featured 
explosive intermittent myoclonus of the upper limbs with 
slight trembling; exaggerated Moro reflex prolonged with 
myoclonus, increased deep tendon reflexes. The diagnosis of 
neonatal hyperthyroidism was posed and differentials such as 
meningitis, encephalitis, epilepsy, electrolyte imbalance were 
evoked.

Para clinical exams such as serum electrolytes were tested 
and showed mild hypokalemia, electrocardiogram (EKG), 
electroencephalogram (EEG), Full Blood Count (FBC), C - 
reactive protein (CRP), Cerebrospinal Fluid (CSF) analysis 
and transfontanellar ultrasound were done with normal 
results. Thyroid Stimulating Hormone (TSH) was decreased at 
0.0274µu/ml, TSH receptor antibodies (TRab) was positive at 
4.1 IU/l and blood thyroxin (T4) level was high at 25mU/l. This 
enabled to confirm the diagnosis of neonatal hyperthyroidism 
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and to rule out the differential diagnoses. The treatment 
comprised propranolol at 1 mg/kg per day and Methimazol at 
1 mg/kg per day as well, but was to be introduced 2 days after 
the initiation of Propanolol.

The neonate was seen 2 weeks later on and 6 weeks thereafter 
with no more myoclonus, nor sweating. There was regression 
of hyperactivity and improvement of sleep. However, 
constipation was reported. TSH control at 8 weeks after the 
start of treatment was 25.4 µu/ml, Propanolol and methimazol 
were discontinued; TSH and TRab controls were to be done 
the 12th week.

DISCUSSION
Most studies conducted on neonatal hyperthyroidism indicate 
the onset of clinical manifestations as early as within the 1st 
to 3rd day of life. This is particularly the case inneonates from 
mothers with Grave’s disease who are not on antithyroid drug 
medication (ATDs) such as methimazol or propylthiouracil. 
Whereas, an average age at onset within 7 to 17 days is 
described in neonates with mothers under this medication 
[21]. This is due to transplacental passage of antithyroid drugs 
from mothers onto fetuses, which inhibits TRab’s action on 
thyroid glands as long as they persist in the blood system. It 
is responsible for a “pseudo-protection” in the early neonatal 
period, and eventually a late onset of the symptomatology in 
some babies. In the case reported, the onset of symptoms was 
quite early, immediately after delivery, given that the mother 
was not on antithyroid drugs. She had rather undergone partial 
thyroidectomy indicated for goiter, developed after being on 
ATDs alone for close to five months before the pregnancy. 
In effect, partial thyroidectomy may reduce overall TRab 
secretion in severe Grave’s disease, but sometimes with residual 
activity sufficient enough to induce congenital and neonatal 
hyperthyroidism [22, 23]. Although no deformities occurred 
in our patient, it may be important to note teratogenicity as 
an adverse effect of methimazol during the first trimester of 
pregnancy, which justifies its replacement with propylthioural 
during this period. The inverse is true in neonates, due to 
hepatic and renal toxicity with propylthiouracyl [24, 25]. 
However, neonates from mothers with Grave’s disease taking 
any of ATDs or not are at risk of hypothyroidism. This might 
either be transient iatrogenic fetal hypothyroidism due ATDs 
or induced central hypothyroidism due to elevated thyroid 
hormones in case the mother is untreated [26]. On the other 
hand, these neonates are prone to manifest hyperthyroidism 
later on in the neonatal period as well [24, 25].Therefore, 
there is need for keen multidisciplinary monitoring by the 
gynecologist-obstetrician, ENT surgeon and the pediatric 
endocrinologist throughout the perinatal period and even 
beyond [25-48].

Although we could not find evidence for preconceptional 
TRA belevation as a predictive factor for fetal and neonatal 

autoimmune hyperthyroidism in our patient (as recommended 
in the literature), cessation of ATDs was a non-negligible risk 
factor [23,49, 50]. The notions of fetal tachycardia as from 
the 5th month of pregnancy and the recurrence of early active 
fetal movements as described by the gynecologist-obstetrician 
might have accounted for fetal or congenital hyperthyroidism, 
coinciding with transplacental passage of TRab, inducingthe 
so-called “fetal thyroid responsiveness” [1,3].

Despite the fact that classical clinical signs and symptoms 
of neonatal hyperthyroidism such as irritability, restlessness, 
sleep disorders, sweating, trembling of limb extremities, 
diarrhea and tachycardia seemed obvious in our patient, the 
diagnosis was delayed. This was partly because of the non-
systematization of neonatal TSH sampling in our setting, 
contrary to normal recommendations with Guthrie test. In 
effect the early sampling of TSH, coupled with history of 
maternal Grave’s disease would have made the diagnosis easier 
and enabled a prompt management [3]. The second reason 
for the diagnosis delay was the atypical presentation with 
paroxysmal myoclonic dyskinesia, for which a neurological 
disease absolutely had to be ruled out, as well as neonatal 
sepsis with meningitis or meningo-encephalitis [51].

Paroxysmal myoclonic dyskinesiais defined as a movement 
disorder characterized by sudden repetitive jerks of 
considerable amplitudes, which predominated in the upper 
limbs in our patient. They were spontaneous and/or inducible 
by any funny stress including hunger, high temperature and 
sweating, Moro reflex just to name some. This presentation 
was atypical in the sense that the most commonly reported 
movement anomaly in neonatal hyperthyroidism is tremor [5, 
19, and 25]. Even though our patient equally manifested tremors 
of limb extremities, they were however almost shadowed by 
myoclonus. Very few authors have also described paroxysmal 
kinesigenic dyskinesia with chorea and dystonia in adult 
patients manifesting hyperthyroidism [52, 53]. In reality, the 
pathophysiology of movement disorders in hyperthyroidism 
in general and Grave’s disease in particular is still unclear, 
but the most admitted hypotheses suggest a direct effect of 
excess thyroid hormones rather than autoimmune dysfunction 
[52-60]. 

In facts, hyperthyroidismcan be responsible for reversible 
metabolic disturbances of the basal ganglia circuits. In patients 
exhibiting paroxysmal kinesigenic dyskinesia, decreased 
striatal glucose metabolism has been observed in most patients 
with symptomatic chorea [52-60].This is probably due to 
the increased rate of metabolism in hyperthyroidism, which 
causes excessive demand for glucose use and relative systemic 
shortages of the substrate. Contrasting with normal blood 
glucose or even hyperthyroidism-induced hyperglycemia. 
Nevertheless, hyperthyroidism may as well be responsible 
for beta-adrenergic stimulation which is incriminated as a 
mechanism leading to tremor and probably chorea. This other 
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hypothesis is further comforted by the fact that both tremor 
and chorea respond well to beta-blockers [52-60].It may be 
important to emphasize that the magnitude of neurological 
signs in Grave’s disease seems to depend upon the rising 
concentration of thyroid hormones rather than thyroid 
autoantibodies.

The management of our patient consisted of Methimazol and 
propranolol which is the actual recommended therapy. The 
outcome was favorable with marked regression of dyskinesia 
and other hyperthyroidism signs and symptoms. Hormonal 
inversion was noted after 8 completed weeks of treatment, 
with rising TSH and constipation as a symptom of iatrogenic 
hypothyroidism. This was suggestive of significant drop or 
disappearance of TRab as described in the literature. This 
permitted us to discontinue methimazol and propranolol. 
Growth was normal, developmental milestones and 
neurological exams were normal as well, showing no major 
neonatal complication [52-60].

CONCLUSION
Neonatal hyperthyroidism is most often a complication of 
maternal Grave’s disease, due to transplacental transmission of 
thyroid auto antibodies which are specific stimulators of TSH-
receptors. In addition to classical presentations, exceptional 
cases may occur with fetal and neonatal neurological 
manifestations such as increased active fetal movements 
or paroxysmal myoclonic dyskinesia after birth. However 
neurological signs as complex as they may be, just as other signs 
of hyperthyroidism all subside with adequate management 
comprising ATDs and beta-blockers. Nevertheless, because 
of major congenital and postnatal complications including 
malformations, abortion and developmental anomalies, 
pregnancies in mothers with Grave’s disease should be planed 
and regularly followed-up. Neonates should be automatically 
screened, treated and monitored up to 3 years of age for a 
favorable outcome. 
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