


CONGENITAL 
HYPOTHYROIDISM

GOOD MORNING



CONGENI
TAL 

HYPOTHY
ROIDISM

• It is a 
commo
n & 
serious 
disease
, its 
prevale
nce is 
about 
1/2000 
of 
newbor
n. The 
onset 
of 
hypoth
yroidis
m may 
be 
congen
ital or 
delaye
d for 
years if 
the 
defect 
is 
incomp
lete.



•Primary 
(most 
common) 
due to 
defects in 
the 
thyroid 
gland or 
thyroid 
hormone 
receptors, 
or 
Secondar
y 
(Hypopitu
itary) due 
to TSH or 
TRH 
deficiency 
or 
unrespon
siveness.

Causes



• Thyroid 
Dysgenesis; 
Female>Male
. It is the 
most 
common 
cause of 
cong 
hypothyroidis
m (80-85%), 
it include: 
aplasia, 
hypoplasia, 
or ectopic 
gland (most 
common) 
which is 
either lingual, 
sublingual or 
subhyoid & 
can cause 
thyroglossal 
duct cysts. It 
can be 
detected by 
thyroid scan 
or US. Some 
cases are 
caused by 
genetic 
mutations 
which can 
affect other 
organs in the 
body.



• • Defective 
Thyroxine 
synthesis 
(Dyshormon
ogenesis

• It is AR with 
Goiter is 
always 
present. 
When the 
defect is 
incomplete, 
onset of 
hypothyroidis
m may be 
delayed for 
years.



• Defect of Iodide Transport; 
• Rare, due to mutations in the sodiumiodide symporter & 

involve both thyroid and salivary glands. Dx by ↓ uptake of 
radioiodine, but can be treated by large doses of 
potassium iodide or better by thyroxine. Pendred 
syndrome is an AR synd which is caused by a mutation in 
the

• chloride–iodide transport protein pendrin that is expressed 
in both

• thyroid gland and cochlea, thus patient has goiter and 
sensorineural deafness.



• • Defect of Iodide Organification; 
• It is the most common of thyroid hormone synthetic 

defects; it is due to defects in its organification and 
coupling with iodine. Dx by marked decrease in thyroid 
radioactivity when perchlorate is taken 2 hr after 
administration of test dose of radioiodine, perchlorate 
discharges 40–90% of radioiodine compared with < 10% 
in normal.

• • Defects of Thyroglobulin Synthesis; 
• It causes absent or low levels of thyroglobulin (TG) → ↓ 

T4, ↑ TSH



• • Defects in Deiodination;
•  It is due to deiodinase deficiency → severe iodine loss 

due to constant urinary excretion of non-deiodinated 
tyrosines → hormone deficiency and goiter.

• • Defects in Thyroid Hormone Transport into cells; 
• It is due to mutation in transporter gene → hypothyroidism 

with severe neurologic manifestations.



• • Maternal TRBAb; It is due to transplacental passage of 
maternal thyrotropin receptor–blocking antibody (TRBAb) 
which inhibits binding of TSH to its receptor in the neonatal 
thyroid. It an unusual cause of transitory cong 
hypothyroidism, but should be suspected whenever there 
is hx of maternal autoimmune thyroid disease or recurrent 
cong hypothyroidism of transient nature in subsequent 
siblings. Dx by measuring TRBAb level in the mother & 
infant. Thyroid scans may fail to detect thyroid tissue 
(mimicking Agenesis). Remission of hypothyroidism occurs 
3-6 mo once the TRBAb are cleared from the infant 
circulation during which Rx with thyroxine is required.



• • Maternal administration of Radioiodine or Antithyroid drug
• propylthiouracil, methimazole, or amiodarone 

(antiarrhythmic) → cong hypothyroidism & goiter.

• • Iodine Exposure; Perinatal exposure, especially 
premature or LBW to iodine antiseptic. Iodine is also 
present in some asthma preparations & amiodarone. 
Iodine-induced hypothyroidism is transient once the 
exposure is discontinued.



• Iodine-Deficiency (Endemic Goiter); 
• It is due to insufficient intake of iodine by the pregnant 

woman. It is the most common cause of cong hypothyroidism 
worldwide, especially in preterm infants.

• • Thyrotropin (TSH) Deficiency
• It is due to defects of pituitary or hypothalamus; many have 

other pituitary hormones deficiencies. It should be suspected 
in any newborn with midline facial anomalies.



Thyroid Function in Preterm 
Infants

• It is qualitatively similar but quantitatively 
reduced compared with that of term infants 
due to immaturity of the 
hypothalamic-pituitary-thyroid axis with 
loss of maternal contribution of thyroid 
hormone. TSH & T4 surge is reduced 
(although serum free T4 is normal) which 
may remain ↓ when there is neonatal Cxs e.g. 
RDS.



clinical 
picture

• Most 
infants 
with cong 
hypothyro
idism are 
asympto
matic at 
birth (may 
be due to 
transplace
ntal 
passage of 
maternal 
T4 ), thus 
early Dx is 
depend on 
neonatal 
screening 
tests, 
otherwise 
physician 
must 
always 
have high 
index of 
suspicion 
about 
early 
manifesta
tions of 
cong 
hypothyro
idism.



Hx + Ex

• Hx. 
Lethargy, 
sleepy, 
poor 
hoarse 
cry, poor 
appetite & 
feeding, 
apnea, 
noisy 
respiratio
n, 
constipati
on, & 
prolonged 
jaundice 
(due to 
delayed 
maturatio
n of 
glucuroni
de 
conjugatio
n).

• Ex. 
Dysmorp
hic 
features 
include: 
open 
mouth, 
large 
protruded 
tongue, 
hypertelor
ism, 
depressed 
nasal 
bridge, 
short and 
thick 
neck, and 
fontanels 
are widely 
opened.



• Other features include: birth weight & length 
are normal, head size is normal or slightly 
increased, hypothermia (temp < 35°C), 
bradycardia +/_ heart murmurs, abdominal 
distention, umbilical hernia, cold mottled 
skin which is yellow in color (due to 
carotenemia in addition to jaundice), 
myxedema, & later on, delayed dentition. 
The muscles are usually hypotonic, but in 
rare instances generalized muscular 
pseudohypertrophy occurs. Cong 
hypothyroidism may be associated with 
other conditions e.g. sensorineural deafness 
or CHD.



Complic
ation

• f 
untreated 
in the 1st 
3–6 mo of 
life, it will 
severely 
affect 
physical 
and 
mental 
developm
ent → 
delayed 
milestone
, stunted 
growth, & 
delayed 
sexual 
maturatio
n.



Investig
ation

• • Neonatal 
Screening 
is 
mandator
y. It 
depend on 
measurin
g serum 
T4

• (N.R. 6-22 
µg/dl), if 
low, 
measure 
TSH, if 
high (>100 
mU/L), 
this will

• confirm 
primary 
hypothyro
idism; 
serum T3 
may be 
normal.



• Note: Be 
careful 
during 
screening 
of 
identical 
twins who 
share 1 
placenta 
because 
T4 may 
transfer 
from the 
euthyroid 
infant to 
the other 
hypothyro
id one.

• • CBP 
usually 
show 
macrocyti
c anemia 
which 
usually 
refractory 
to Rx with 
hematinic
s.



• • X-ray of knees show absent of distal 
femoral epiphysis in ≈ 60% of cases, which 
normally should be present at birth.

• • Skull X-ray show large fontanels, wide 
sutures, wormian skull, and enlarged sella 
turcica.

• • CXR may show cardiomegaly +/_ 
pericardial effusion.

• • US of neck can detect the site & size of 
thyroid gland.



• Thyroid scan with radioiodine will reveal its 
uptake if there is any normal thyroid tissue, 
whereas failure of radioiodine uptake 
suggest either thyroid aplasia, 
iodide-trapping defect, or neonates with 
TRBAb.

• • Thyroglobulin level; it ↓ in thyroid aplasia 
or defects in its synthesis, but ↑ in ectopic 
glands and goiter.

• • Genetic study is available for most 
mutations of cong hypothyroidism.



Treatme
nt

• Levo-thyr
oxine (T4) 
is given 
orally; 
initial 
dose 10–15 
μg/kg/da
y for 
neonates 
& infants. 
Oral 
thyroxine 
should not 
be mixed 
with iron, 
calcium, 
or soy 
protein 
formulas.

• SE of 
Thyroxine 
(especiall
y in 
overdose) 
are the 
same of 
that of 
hyperthyr
oidism 
including: 
craniosyn
ostosis, 
temperam
ent 
problems, 
& 
pseudotu
mor 
cerebri (in 
older 
children).



• The goal 
of 
replaceme
nt Rx is to 
bring 
levels of 
T4 & TSH 
to normal 
range 
which 
require 
frequent 
monitorin
g at 
intervals; 
monthly 
in the first 
6 mo of 
life, then 
every 2–4 
mo up to 3 
yr. This 
frequent 
followup 
is also 
useful in 
confirmat
ion of 
persistent 
cong 
hypothyro
idism to 
rule out 
the 
possibility 
of 
transient 
hypothyro
idism. A 
good 
index of 
adequacy 
of Rx is 
growth 
rate & 
change in 
behavior 
and 
activity.



prognosis
• Thyroid hormones are very 

essential for brain development in 
the early postnatal months, thus 
early Dx & Rx is critical to prevent 
progressive neuropsychological 
sequelae.

• If the onset of hypothyroidism 
occur after 2 yr of life, there may be 
normal neurological development 
even if Dx & Rx are delayed.
















