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disability and growth failure.
Case presentation.

disease.

problems that are related to congenital hypothyroidism.

Background A case of thyroid hormone deficiency which presented at birth. Thyroid hormones are essential for
brain development and normal cognitive function. Common symptoms of congenital hypothyroidism (CH) include
constipation, decreased activity, increased sleep and feeding difficulty. Common signs include dry skin, macroglossia
and umbilical hernia. If congenital hypothyroidism is left untreated after birth, it can lead to permanent intellectual

Here, we report a 10.5-year-old female with the typical features of CH. She is the sixth in order of birth of consanguin-
eous Egyptian parents. No family history of similar condition. Our patient had primary CH caused by thyroid agenesis.
She had congenital heart disease, pelvic kidney, cavernous transformation of portal vein and parenchymatous liver

Conclusions Congenital hypothyroidism is associated with an elevated risk of congenital anomalies. Clinical suspi-
cion of symptoms and signs of congenital hypothyroidism are important for early diagnosis and prevention of serious
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Background

We present a case of CH with a late diagnosis. If CH is
left untreated after birth, it can lead to permanent intel-
lectual disability and growth failure [1]. Thyroid hor-
mones are important for normal growth hormone and
insulin-like growth factor 1 (IGF-1) functions. Nor-
mal brain development and cognitive function depend
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on delivery of adequate thyroid hormone in the first
2-3 years of life [2].

Thyroid organogenesis comprises a complex process.
Several genes are expressed during thyroid gland forma-
tion. A high frequency of other congenital defects, mostly
cardiac, has been described in infants with CH. These
defects detected by neonatal screening are supporting a
role of genes in development of CH [3, 4].

Here, we report a case with the typical features of con-
genital hypothyroidism which was diagnosed late.
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Case presentation

The case was a 10.5-year-old female, sixth in order of
birth of consanguineous marriage. The patient was
delivered vaginally at term. No problems were noted
during pregnancy. The patient was admitted to new-
born intensive care unit for 29 days for cyanosis result-
ing from a complete atrioventricular canal (CAVC) and
pulmonary stenosis which were surgically repaired at
the age of 2 years. She was kept on medication for heart
failure.

She was referred with a complaint of excessive daytime
sleepiness and constipation. Genetic consultation was
ordered for dysmorphic features. There was no family
history of a similar condition. The patient lived in Cairo
in a family of low socioeconomic level.

On examination, her weight was 20 kg (below 3rd
centile), her height was 91 cm (below 3™ centile), arm
span was 92 cm, and her skull circumference was 51 cm
(below 3™ centile). The patient had dry skin, coarse fea-
tures, hairy forehead, depressed nasal bridge, upward
slanting palpebral fissures, macroglossia, short neck, nail
clubbing, hypertrichosis and median sternotomy scar.

Abdominal examination revealed distended abdomen,
hepatomegaly and umbilical hernia. Neurologic exami-
nation and genital examination were apparently normal.
She had intellectual disability (IQ test was 51). Fundus
examination revealed dilated tortuous vessels.

Investigations revealed low free thyroxine (FT4)
of 0.15 ng/dl (0.86-1.4), free triiodothyronine (FT3)
21.39 ng/dl (105-207) and thyroid stimulating hormone
(TSH) of more than 150 mU/L (0.35-5.5). Serum total
bilirubin was 2.4 mg/dl (0.2 to 1.3), and serum direct
bilirubin was 1.7 mg/dl (0-0.3). Alanine transaminase,
aspartate transaminase and albumin levels were normal.

Her karyotype was normal. An abdominal-pelvic ultra-
sound with portal duplex revealed parenchymatous liver
disease with dilated hepatic veins, cirrhotic liver, chronic
portal vein thrombosis with cavernous transformation of
portal vein with average flow of 15 cm/s® and right pelvic
kidney with bilateral grade 1 nephropathy. Neck ultra-
sonography revealed no thyroid tissue. Tc-99 m pertech-
netate thyroid scintigraphy revealed faint ill-defined
tracer uptake seen at anatomical site of the thyroid gland
(Fig. 1). Antithyroglobulin antibodies and thyroid peroxi-
dase antibodies levels were normal.

Echocardiography revealed large primum atrial septal
defect 10 mm with bidirectional flow, multiple muscular
ventricular septal defects, pulmonary band, and dilated
right and left ventricle with heavy trabeculation. Skeletal
survey revealed bilateral irregular femoral epiphyses, car-
diomegaly, multiple Wormian bones related to lambdoid
suture and delayed bone age (Figs. 2, 3,4, 5, 6,7, 8,9, 10
and 11).
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Fig. 1 Thyroid scan shows faint ill-defined tracer uptake seen at
anatomical site of the thyroid gland (arrow)

Fig. 2 Bilateral irregular femoral epiphyses

After diagnosis at the age of 10.5 year, she had been
treated with levothyroxine at a dose of 100 ug daily.
Within one week after the initial treatment, there was
improvement in her bowel habits and sleep pattern.
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Fig.5 .

Fig. 3 Cardiomegaly

Fig. 4 Multiple Wormian bones related to lambdoid suture

B

Discussion . “
Most infants with CH may show no effects at birth due

to transplacental passage of some maternal thyroid hor- Fig.6 .

mone [5]. Central nervous system and skeleton might be

affected if the hypothyroidism develops during fetal life

[6]. dysgenesis and thyroid dyshormonogenesis. Thyroid
CH is classified into primary, secondary or periph-  dysgenesis is a consequence of abnormal thyroid gland

eral etiologies. Primary causes of CH include thyroid  organogenesis in which the thyroid gland is absent,
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Fig.9 .
Fig. 7 Delayed bone age

i P

Fig. 10 Bilateral irregular femoral epiphyses

¢ . hypoplastic, or abnormally located. Our patient had an
Fig.8 . absent thyroid gland.

Thyroid dysgenesis represents 80-85% of patients
with primary CH [7]. Genes associated with thyroid



Elsedfy and Gamal Egyptian Journal of Medical Human Genetics

Fig. 11 Cardiomegaly

dysgenesis include: PAX8, FOXE1, NKX2-1, NKX2-5 and
HHEX [8].

In addition, syndromic hypothyroidism is a form of CH
associated with defects in other organ systems [7].

Most cases of primary CH are sporadic; however, the
inheritance mode is unclear and polygenic, multifactorial
and monogenic inheritances have all been proposed [9].
Our patient had no family history of a similar condition.

The diagnosis of CH is confirmed by a low FT4 level
and elevation of serum TSH. Other diagnostic tests, such
as thyroid sonography, thyroid radionuclide uptake and
scan or serum thyroglobulin determination may help find
the underlying etiology, but the treatment may be started
without these tests [7]. Our patient had high TSH level
and low FT4, FT3 with no thyroid tissue detected by
thyroid ultrasonography or thyroid scan confirming the
diagnosis of primary CH.

Common symptoms of CH include constipation,
decreased activity, increased sleep and feeding difficulty.
Common signs include dry skin, large fontanels, mac-
roglossia and umbilical hernia which were detected in
our patient [8].

CH is associated with risk of congenital anomalies.
There is relationship between the cardiovascular system
and thyroid gland [9]. Minor alteration of thyroid hor-
mone can change blood pressure, cardiac contractility
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and vascular resistance due to the presence of the thy-
roid hormone receptors on these tissues [9]. In previ-
ous study of infants with CH, the majority of extra
thyroidal congenital malformations were cardiac [3].
Our patient had complete atrioventricular canal and
pulmonary stenosis.

Other reported malformations include cleft palate and
neurologic abnormalities which were not detected in our
patient [10].

Our patient had parenchymatous liver disease with
dilated hepatic veins, cirrhotic liver related to heart fail-
ure. Cardiac cirrhosis is secondary to hepatic congestion
due to cardiac dysfunction [11]. Congestive hepatopathy
occurs by impaired hepatic venous outflow secondary
to a right-sided cardiac failure and is usually subclinical
[12]. Symptomatic patients with congestive hepatopa-
thy present with mild jaundice, malaise and intermittent
right upper quadrant pain secondary to dilatation of the
liver capsule. Treatment of congestive hepatopathy con-
sists of improvement of cardiac output and treatment of
the underlying cardiac disease [12, 13].

The complications of cardiac cirrhosis are affected by
the complications of the underlying liver dysfunction
and cardiac abnormality. Portal hypertension, variceal
bleeding, hepatic encephalopathy, recurrent ascites and
hepatopulmonary syndrome can be detected secondary
to cardiac cirrhosis [10].

Our patient had chronic portal vein thrombosis with
cavernous transformation of portal vein which was not
reported before in CH. It is a complication of liver cir-
rhosis caused by heart failure. Portal vein thrombosis
(PVT) is a blockage of the portal vein with thrombosis.
Chronic PVT can cause portal cavernoma leading to sec-
ondary portal hypertension [14]. Portal vein thrombosis
is a severe complication of liver cirrhosis [14].

Interpretation of the pathogenesis of PVT in liver cir-
rhosis can occur by Virchow’s triad which includes local
vessel injury, decreased blood flow and hypercoagula-
ble state [15]. Patients with liver cirrhosis usually have
hepatic sinusoid destruction, fibrous tissue prolifera-
tion, and vascular occlusion leading to decreased portal
vein velocity into the liver. Several studies have revealed
that portal vein velocity of <15 cm/s detected by Dop-
pler ultrasound increases the risk of developing PVT by
10-20 folds [16, 17]. The most common cause of local
vessel injury for liver cirrhosis-related PVT is abdominal
surgery [14]. Patients with liver cirrhosis usually have an
elevated level of intestinal endotoxin leading to hyperco-
agulable status [18].

In addition, various changes in the coagulation-
fibrinolytic system have been reported in patients with
thyroid hormone deficiency [19]. The effect of thyroid
hormone on the coagulation fibrinolytic system is
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mainly mediated by the interaction between the hor-
mone and its receptors [19].

Hypothyroidism is associated with an increased
risk of bleeding; however, some studies revealed an
increased risk of unprovoked deep venous thrombosis
in patients with subclinical hypothyroidism [20, 21].
Studies with a larger number of patients should be con-
ducted to detect the risk of thrombosis in patients with
hypothyroidism.

Children with CH have an increased risk of congenital
urologic and renal anomalies [22]. Kumar et al. reported
that children with CH are significantly prone to renal
and urinary tract anomalies, especially hydronephrosis
and renal agenesis [9]. Autosomal recessive polycystic
kidney disease and glomerulocystic kidney disease were
reported before in patients with CH. Our patient had pel-
vic kidney which was not reported before in patients with
CH.

Ophthalmic pathology was determined in patients with
CH including significant refractive errors [23]. Fundus
examination of our patient revealed dilated tortuous ves-
sels. The retinal venules usually present as both dilated
and tortuous preceding and during a vascular occlusive
event with different etiologies of thrombosis [24]. The
thrombosis will lead to a buildup of pressure within the
capillary and venous system causing the leakage of blood
into the retina [25]. This could be caused by various
changes in the coagulation-fibrinolytic system described
in patients with CH.

Radiographic features of CH include fragmented ossi-
fication centers mainly at the hips, Wormian bones,
abnormal vertebral flattening with broadening of ribs and
delayed bone age [26, 27]. Our patient had bilateral irreg-
ular femoral epiphyses, multiple Wormian bones related
to lambdoid suture and delayed bone age.

The mainstay of treatment of CH and complications
that are related to it is early diagnosis and thyroid hor-
mone replacement [28]. Unfortunately, our patient was
diagnosed late. She had intellectual disability which could
have been prevented by early screening and treatment
with levothyroxine.

Levothyroxine alone is the medication of choice for the
treatment of CH [29].

Conclusions

Congenital hypothyroidism is associated with an elevated
risk of congenital anomalies. Clinical suspicion of symp-
toms and signs of CH are important for early diagnosis
and prevention of serious problems that are related to
CH.
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