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Abstract

A diagnosis of central hypothyroidism (CH) can be missed easily or delayed without a high 
index of suspicion due to normal or slightly altered thyroid stimulating hormone (TSH) levels 
during the initial screening test for thyroid dysfunction. A correct diagnosis of CH is very im-
portant for safely treating patients. Specifically, doctors must ensure a proper evaluation of 
combined adrenal insufficiency to prevent a fatal adrenal crisis. Here we report a case of CH 
combined with secondary adrenal insufficiency in a 42-year-old woman with Dyke-Davidoff-
Masson syndrome, which is a rare neurological disease.
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Dyke-Davidoff-Masson syndrome (DDMS) is a 
rare disease characterized by cerebral hemiatrophy 
following intrauterine or perinatal damage to the 
developing brain3-5. There are few reports describing 
hypothalamic or pituitary function in patients with 
DDMS. Here we report a case of centrally originat-
ing hypothyroidism and adrenal insufficiency in a 
patient with DDMS.

Case

A 42-year-old woman presented with nausea and 
dizziness, which were precipitated by an increased dose 
of antiepileptic drugs (phenytoin and phenobarbital). 
She had experienced meningitis at 12 months of age, 
which was followed by a left hemiparesis. We were 
unable to obtain the patient’s childhood medical re-

Introduction

Central hypothyroidism (CH) is a disorder caused 
by defects in thyroid stimulating hormone (TSH) or 
TSH-releasing hormone (TRH) synthesis, despite 
a normally functioning thyroid gland.1 CH can be 
familial when caused by genetic mutations such as 
TSHβ, PAX8, TRH receptor, Pit-1 and Prop-1 or can 
arise sporadically with injuries to the hypothalamus 
or pituitary gland.2
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cords; thus, our clinical history relied on the records 
provided by the neurologist, who had recently begun 
to treat her, and the patient’s mother. The patient was 
diagnosed with a seizure disorder and had been given 
anti-seizure medication since the age of 7 years. On 
admission, she was 148 cm tall and weighed 73.8 kg. 
Her initial vital signs were a blood pressure of 100/70 
mmHg, a pulse of 70 beats/min, and a respiratory rate 
of 20 breaths/min.

The laboratory findings included normal serum 
electrolytes and liver and renal function tests. Her 
phenytoin level was 19.9 μg/ml (therapeutic range 5-20) 
and her phenobarbital level was 30.6 μg/ml (therapeu-
tic range 10–30). We found right calvarial thickening, 
right hyperpneumatization in the mastoid air cells, 
ipsilateral hemicerebral atrophy and cerebral pedun-
cles with prominent cortical sulci, and hypoplasia of 
the basal ganglia and thalamus (Figure 1), which were 

suggestive of DDMS. Computed tomography (CT) 
angiography revealed hypoplasia of the right internal 
carotid artery and the right middle cerebral artery 
(Figure 1H). However, sagittal magnetic resonance 
imaging (MRI) revealed no definite abnormalities 
in the hypothalamus and showed a normal pituitary 
gland (Figure 1I). Thyroid function tests included a 
low serum triiodothyronine (T3) level (77.86 ng/dl, 
normal range 87-178) and low free thyroxine (T4) (0.49 
ng/dL, normal range 0.58-1.64); however, TSH was 
1.31 mU/L (normal range 0.34-5.60) in the absence 
of thyroid peroxidase (TPO) and thyroxine-binding 
globulin antibodies. Ultrasonography revealed that 
the thyroid gland was of normal size and structure, 
with homogeneous echogenicity, except for a 7-mm 
simple cyst. The patient was referred to our Endocrine 
Division because of the abnormal thyroid function. 
The patient’s clinical findings, including the history 

Figure 1. Skull x-ray (A) 
and computed tomography 
(CT) coronal sections (B) re-
vealed right calvarial thicken-
ing, and CT axial sections (C) 
showed hyperpneumatization 
in the mastoid air cells. Brain 
magnetic resonance imag-
ing (MRI) of axial (D-F) and 
coronal (G) sections showed 
diffuse atrophy involving the 
parietal, temporal, and part of 
the occipital lobes of the right 
hemisphere, cerebral pedun-
cles with prominent cortical 
sulci on the ipsilateral side, 
and hypoplasia of the basal 
ganglia and thalamus, which 
were suggestive of the Dyke-
Davidoff-Masson syndrome. 
CT angiography (H) revealed 
hypoplasia of the right internal 
carotid artery and right middle 
cerebral artery. A sagittal MRI 
scan (I) revealed no definite 
abnormalities in the hypo-
thalamus and showed a normal 
pituitary gland.
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of a postnatal neurologic injury, no compensatory rise 
in TSH levels, and normal thyroid structure without 
thyroid autoantibodies, raised a suspicion of CH 
rather than primary hypothyroidism. Therefore, a 
combined pituitary function stimulation test with an 
intravenous injection of regular insulin (0.15 U/kg), 
TRH (400 μg), and luteinizing-hormone-releasing 
hormone (LHRH; 100 μg) was performed (Table 1). 
This showed a normal rise in TSH, with decreased 
cortisol and growth hormone (GH) responses. To 
determine the origin of the hormonal deficiency, 1 
g/kg body weight of corticotropin-releasing hormone 
(CRH) was administered; the adrenocorticotropic 
hormone (ACTH) response was normal, suggesting 
normal pituitary function and a possible hypothalamic 
defect (Table 2).

Discussion

Dyke et al6 first described DDMS in 1933 after 
observing the radiological features of nine patients 
with cerebral hemiatrophy combined with ipsilateral 
ventricular dilatation, compensatory osseous hyper-
trophy, and hyperpneumatization of the ipsilateral 
mastoid cells and paranasal sinuses.7 The clinical 
features of DDMS vary and include seizures, con-
tralateral hemiparesis, facial asymmetry, and mental 
retardation according to the extent of brain injury.6 
DDMS may be congenital or acquired from various 
etiologies.3-5,9 The intrauterine cause of the congenital 
form is generally unknown; however, cases with vas-
cular abnormalities10 and coarctation of the midaortic 
arch11 have been reported, suggesting involvement of 
vascular factors in the brain damage. The causes of 

acquired DDMS are variable and include infection, 
trauma, ischemia, and hemorrhage.12 We believed our 
patient had acquired DDMS because she developed 
neurological abnormalities after severe meningitis 
at 12 months of age. Furthermore, the radiological 
findings supported an acquired cause of the disease. 
The presence of prominent sulci suggested that the 
brain insult occurred after development of the cere-
bral parenchyma rather than during embryogenesis.4 
Compensatory skull thickening and enlarged mastoid 
cells indicated that the brain insult had occurred before 
the patient was 3 years of age and prior to maturation 
of the calvarium.3 The patient developed late seizures 
at 7 years of age. We are unable to explain the time 
lag between meningitis at 12 months of age and the 
seizures at age 7; however, it may be related to poor 
development of the cerebral hemisphere causing a 
decrease in neural activity and synaptic plasticity as 
a result of low neurotrophin levels.13

Hypothyroidism refers to thyroid hormone defi-
ciency that usually stems from primary thyroid failure 
caused by chronic autoimmune thyroiditis and, very 
rarely, from central dysfunction of the pituitary or 
hypothalamus.14 Although a TSH measurement is 
the preferred screening test for thyroid insufficiency, 

Table 1. Combined pituitary stimulation test

Insulin TRH LHRH

Glucose (mg/
dL)

GH  
(ng/mL)

ACTH  
(pg/mL)

Cortisol  
(ug/dL)

TSH  
(mU/L)

Prolactin  
(ug/L)

LH  
(IU/L)

FSH  
(IU/L)

Basal 88 0.20 13.94 6.80 1.14 17.72 3.94 8.46

30min 30 0.26 18.22 11.03 10.41 124.39 6.69 10.60

60min 87 1.15 13.79 14.68 6.3 68.72 7.50 12.12

90min 66 0.26 25.76 11.64 3.57 39.48 10.79 12.91

120min 75 0.19 20.30 10.60 2.41 32.17 12.33 15.94

TRH: thyrotropin releasing hormone; GnRH: gonadotropin releasing hormone; ACTH: adrenocorticotrophic hormone; TSH: thyroid 
stimulating hormone; LH: luteinizing hormone; FSH: follicle stimulating hormone; GH: growth hormone.

Table 2. CRH stimulation test

Basal 30min 60min 90min 120min

ACTH  
(pg/mL)

10.69 20.34 48.11 46.62 28.68

Cortisol  
(ug/dL)

17.52 19.14 19.27 17.88 15.06
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the diagnosis can be missed when relying on the TSH 
levels in patients with CH.15 CH can manifest with a 
wide range of TSH levels, including normal, low, and 
even higher ranges than the reference values and a 
slightly low free T4 with a mild degree of dysfunction. 
Specifically, hypothalamic CH shows impaired TSH 
bioactivity resulting in qualitative defects rather than 
quantitative insufficiency.16 Consequently, a high level 
of clinical suspicion is quite important for ensuring 
the correct diagnosis and proper treatment of patients 
with CH who might have multiple other pituitary or 
hypothalamic hormone deficiencies. To avoid precipi-
tating an adrenal crisis, the hypothalamic-pituitary 
adrenal axis must be assessed in patients with CH 
before replacing thyroid hormone.

Few studies have investigated pituitary or hypotha-
lamic function in DDMS. Park et al17 reported a case 
of DDMS with hypopituitarism involving growth and 
sex hormones. In our case, CH was suspected based 
on the normal TSH level despite low T3 and free T4 
levels without evidence of primary thyroid dysfunction, 
such as an immature thyroid gland, destruction of the 
thyroid parenchyma, or serum autoimmune thyroid 
antibodies. The pituitary stimulation test revealed a 
combined defect in the secretion of growth hormone 
and cortisol, in addition to the thyroid hormone 
insufficiency of central origin. Although the LH 
response was slightly lower than normal, gonadal 
hormone deficiency could be ruled out because she 
menstruated regularly. We confirmed that the patient 
had hypothalamic hypothyroidism with an intact 
TSH response (suggesting normal pituitary function) 
based on the insulin-induced stimulation test. This 
was further supported by the intact pituitary function 
based on the ACTH response in the CRH stimulation 
test and by a suspicious lesion in the hypothalamus 
with hypoplasia of the surrounding structures and a 
morphologically normal pituitary gland.

Antiepileptic drugs can alter thyroid hormone 
homeostasis. Many studies have reported that phe-
nytoin treatment can cause decreases in total T4, 
free T4, T3, and free T3 without causing an increase 
in TSH in most cases.18 Although the underlying 
mechanism is unclear, it is thought to be related to 
interference with thyroid hormone binding19 and 
accelerated thyroxine clearance caused by induced 
hepatic mono-oxygenase.20 Therefore, overt thyroid 

insufficiency might have been accelerated by the 
elevated phenytoin dose in our patient with mildly 
comprised hypothalamic-pituitary-thyroid axis.

In conclusion, clinicians should bear in mind that 
cases of DDMS can be associated with hypothalamic 
or pituitary hormone deficiencies. A high index of 
clinical suspicion could increase the early diagnosis 
of CH and subsequently guide the proper assessment 
and treatment.
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