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The most common reason of acquired hypothyroidism is autoimmune 
(Hashimoto) thyroiditis. Autoimmune thyroiditis can be atrophic or goitrogenic. 
Atrophic autoimmune thyroiditis (ATT) related acquired hypothyroidism causes 
interruption of growth, obesity, and bone age retardation in early ages while 
goitrogenic thyroiditis has a higher incidence rate and mostly presents with 
diffuse goiter. We discuss the effects of hypothyroidism on various systems 
through a case found to have pericardial effusion during the echocardiography 
performed after cardiac murmur was detected and later diagnosed with ATT 
related hypothyroidism. 
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The most  common cause of  acquired 
hypothyroidism in regions where there is no 
iodine deficiency in children is autoimmune 
(Hashimoto’s) thyroiditis. Autoimmune 
thyroiditis is 2-4 times more common in girls 
than in boys. While it is rare in the first 3 years 
of life, the frequency increases after the age of 
6 and reaches its peak in the adolescent period. 
Diffuse goiter is the dominant clinical picture 
in most autoimmune thyroiditis patients and 
atrophic thyroiditis is less commonly seen1,2.

Cases with atrophic autoimmune thyroiditis 
(ATT) related severe hypothyroidism under 
the age of 5 years have been reported in 
the literature and delays in the diagnosis 
have been experienced since ATT is rare in 
this age group2. We present a case who was 
found to have pericardial effusion in the 
echocardiography (ECHO) performed at the 
child cardiology outpatients department for 
a cardiac murmur and was later diagnosed 
with ATT related severe hypothyroidism is 
presented in this article. This case showing 
multisystem involvement with the disorder 

in early childhood (pericardial effusion, short 
stature, Kocher-Debre-Semelaigne syndrome, 
rickets, pituitary expansion) is presented and 
discussed with the relevant literature. 

Case Report

A girl aged 3 years and 8 months was referred 
to the pediatric cardiology department for 
a cardiac murmur found during pediatric 
outpatients’ examination at another center. 
A pericardial effusion of 10 mm had been 
detected in the echocardiography performed 
at the pediatric cardiology department and the 
thyroid function tests requested to determine 
the etiology revealed a thyroid stimulating 
hormone (TSH) level of 100 mIU/ml (0.6-6.2), 
free thyroxine (sT4) of 0.0 ng/dl (0.6-1.25), 
and free triiodothyronine (sT3) of 1.13 pg/ml 
(2.5-5). She was then referred to the division 
of pediatric endocrinology. 

The personal history revealed that she was 
born 1500 g with c/s as one of twins at 
the 36th gestational week. There had been 
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no negative feedback for the blood obtained 
within the scope of the postnatal 5th day 
national hypothyroidism screening program. 
Neuromotor development milestones in infancy 
were normal. She had held her head straight 
at the age of 2 months, sat without support 
at the age of 6 months and talked at the age 
of 12 months. There was no kinship between 
the parents. When the family history was 
questioned, the father was found to use L- 
thyroxine (L-T4) treatment. The laboratory 
results while using daily 1x175 mcg L-T4 
treatment were TSH: 1.028 μIU/ml (0.6-5.5), 
sT4: 1.49 ng/dl (0.8-1.9), sT3: 3.44 pg/ml 
(2-6.5), anti-TG antibody: 19.1 IU/ml (0-60), 
anti-TPO: 50.2 IU/ml (0-60). Thyroid USG 
of the father revealed right lobe: 20x11x6 
mm, left lobe: 23x10x7 mm, isthmus: 1.6 
mm, total volume: 1.5 ml. Hypothyroidism 
was found to be present in the grandmother, 
father’s cousin, and son of the father’s uncle. 
A history of hypothyroidism was not present 
in the mother or her relatives. The mother’s 
laboratory results were TSH: 1.78 μIU/ml 
(0.6-5.5), sT4: 0.96 ng/dl (0.8-1.9), sT3: 2.87 
pg/ml (2-6.5), anti-TG antibody: <15 IU/ml 
(0-60), anti-TPO: 33 IU/ml (0-60).

The vital signs were stable at presentation 
but the patient had an apathetic appearance. 
Height was 84.5 cm (-3.66 sds), body weight 
11.3 kg (-2.21 sds), and bone age 2 years 6 
months. The height of the mother and father 
were 142.7 cm and 157.5 cm respectively and 
the target height was calculated as 143.6 cm 
(-2.81 sds). Physical examination revealed dry, 
pale and myxoedematous skin, 2/6 systolic 
murmur, and a mitral opening sound on 
all cardiac foci. There was wrist expansion 
and muscle hypertrophy that was especially 
significant in the extremities (Fig. 1). The wrist 
graph showed irregularity and cupping of the 
radius and ulna metaphysis (Fig. 2). 

The whole blood count at the time of diagnosis 
revealed Hb: 8.01 g/dl (10.9-13.7), Hct: 24% 
(32-40), WBC: 3700/mm³ (6300-12600), 
Platelet: 209.000 /mm³ (130000-363000), and 
MCV: 89 fL (70.6-95.6). The iron level was 
56 μg/dl (36-184), the serum iron binding 
capacity 294 μg/dl (260-590), and ferritin 
103.9 ng/ml (6-24). Biochemical parameters 
were Glucose: 66 mg/dl, BUN: 12 mg/dl (0-
23), Creatinine: 0.57 mg/dl (0.3-1.2), Calcium: 

8.4 mg/dl (8.8-10.8), Total protein: 6.9 g/dl 
(6-8), Albumin: 4.3 g/dl (3.1-4.8), Phosphorus: 
3 mg/dl (4.5-5.5), Sodium: 139 mEq/L (135-
143), Potassium: 4.2 mEq/L (3.1-5.5), Alkaline 

Fig. 1. Image of muscle hypertrophy

Fig. 3. USG image of atrophic thyroid tissue due to 
thyroiditıs in the thyroid fossa.

Fig. 2. Irregularity and cupping of the radius and ulna 
metaphysic before treatment
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phosphatase: 55 U/L (<500), AST: 36 U/L 
(<48), ALT: 17 U/L (0-39), Cholesterol: 518 
mg/dl (83-211), LDL cholesterol: 444.4 mg/dl 
(38-140), HDL Cholesterol: 44.4 mg/dl (35), 
Triglyceride: 146 mg/dl (35-110), Creatine 

kinase: 446 IU/L (34-204), LDH: 381 IU/L 
(142-297), Parathormone (PTH): 26.7 pg/ml 
(11-67), and 25-OH D vitamin: 15.7 μg/L (10-
80). Thyroid function tests revealed TSH: 150 
μIU/ml (0.6-6.3), sT4: 0.31 ng/dl (0.9-2.1), 
sT3: 0.43 pg/ml (2-6.5), Anti-TPO: 148.4 IU/
ml (0-60), anti-TG antibody: 500 IU/ml (0-
60), iodine in urine: 102.1 μg/L (100-700), 
Thyroglobulin: 3.63 ng/ml (0-60), and TSH 
receptor blocking antibody: 8.77 U/L (0-14). 
Thyroid ultrasonography results were right 
lobe 14 x 6 x 10 mm (0.43 ml), left lobe 15 
x 6 x 10 mm (0.46 ml), isthmus 2.3 mm in 
thickness, parenchyma heterogeneous with 
millimetric pseudonodule formations in some 
places and contour lobulations in both lobes. 
Thyroid volume was 0.89 ml (0.9-4.9 ml) and 
was small for the age of our patient (Fig. 3).

Pericardial effusion thickness was 6.8 mm in 
the posterior wall, 8.6 mm in the anterior 
wall and 11 mm in the apical region of the 
left ventricle on ECHO (Fig. 4).

Pituitary MRI was requested for the patient 
who had severe growth retardation together 
with acquired autoimmune thyroiditis-related 
hypothyroidism and revealed a pituitary gland 
height of 7 mm at the central part and contour 
lobulation towards the superior. It was reported 
that a lesion resembling a microadenoma 
5x3 mm in size was observed and was more 
especially evident at the sagittal T1 image 
compared to the normal pituitary gland in the 
post-contrast series in this section (Fig. 5).

The patient was started on L-T4 treatment 
at a dose of 6.5 μg/day with the diagnosis 
of AAT. The dose was gradually increased 
up to 50 μg/day. The TFT value at the 4th 
week of this treatment was found to be 
euthyroid. The pericardial effusion decreased to 
a minimum level on the 3rd week of treatment 
and disappeared completely after 6 weeks. The 
follow-up blood lipid and creatinine levels 
regressed to normal after the 4th month of 
treatment. The height increased 8 cm in 10 
months with L-T4 treatment.

Tubular phosphate reabsorption (TPR) was 
calculated as 83.5% in the patient whose serum 
25-OH D vitamin and phosphorus levels were 
low. The blood phosphorus level, TPR and 
hand graph returned to normal after L-T4 
replacement was started (Fig. 6). 

Fig. 4. Pericardial effusion on echocardiography 

Fig. 5. Microadenoma at the sagittal T1 image 

Fig. 6. Hand graph returned to normal after L-Thyroxine 
replacement was started
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Follow-up pituitary MRI after 6 months of 
treatment was completed, showed a pituitary 
gland height of 4.1 mm and there was nodular 
lesion about 1.7 mm in size showing less 
contrast enhancement than the other areas in 
the left part of the pituitary gland (Fig. 7). 
Pituitary MRI was normal at the 18th month 
of treatment (Fig. 8).

Discussion

Autoimmune thyroiditis is the most common 
cause of acquired hypothyroidism with 
or without goiter. Acquired autoimmune 
hypothyroidism is common in late childhood 
and adolescence but very rare in the first few 
years of life3. A review of the cases with AAT 
reported in the literature revealed that 3 cases 

(4 mo, 7 mo, 7 mo) had developed AAT as a 
component of the polyglandular autoimmune 
endocrine insufficiency syndrome4-6. Atrophic 
autoimmune thyroiditis was diagnosed in 
a severe combined immunodeficiency case 
when 3 months old7. 7 very young children 
diagnosed with isolated AAT were found in the 
literature. A 2-year-old case was reported by 
Joergensen et al.8. A total of 4 cases diagnosed 
with AAT including 2 cases diagnosed at the 
age of 1.1 years and 2 years and 9 months 
were reported by Foley et al.9. Congenital 
hypothyroidism screening was found normal 
and TSH receptor (TSHR) blocking antibodies 
(Abs) was negative in all 4 cases as in our case 
and Tranconi GM et al.10 reported 2 cases that 
were diagnosed with AAT in the first 3 years 
of life TSHR Abs was negative in 4 of these 
7 cases reported so far. Although TSHR Abs 
are known to play a role in the development 
of AAT-related hypothyroidism, there are 
studies where no significant relationship was 
found between AAT and TSHR Abs positivity. 
TSHR Abs was requested for AAT etiology but 
was also negative in our case. The etiology 
and pathogenesis are not entirely clear in 
AAT cases with negative TSHR Abs, as in 
our case1,2. Atrophic autoimmune thyroiditis-
related hypothyroidism in early childhood 
can be overlooked as there is no goiter2,11. 
Atrophic autoimmune thyroiditis-related severe 
hypothyroidism was also overlooked in our 
case until complications occurred. 

Atrophic autoimmune thyroiditis is seen in 
earlier ages compared to cases with goiter and 
growth is reported to be affected in this type 
with severe hypothyroidism occurring more 
commonly. Our case is interesting because 
multisystem involvement due to AAT-related 
severe hypothyroidism was present with the 
heart, skeletal muscle, bone, pituitary and 
kidney tubules being affected. 

Pericardial and pleural effusion is a rare 
complication of severe hypothyroidism in 
children and hypothyroidism-related pericardial 
and pleural effusion in childhood has mostly 
been reported in patients with Down syndrome. 
It is believed that pericardial effusion develops 
due to increased capillary permeability and 
disruption of lymphatic drainage and it rarely 
progresses to pericardial tamponade. The slow 
accumulation of effusion fluid in the patients 

Fig. 7. Less contrast enhancement than the other areas 
in the left part of the pituitary gland

Fig. 8. Normal pituitary MR image at 18th month of 
treatment
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and the capacity of the pericardium to expand 
prevents tamponade and the effusion regresses 
with L-T4 treatment12-15. Our patient similarly 
improved in 6 weeks with L-T4 treatment 
without any need for an intervention such as 
effusion surgery or pericardiocentesis. 

L o n g - t e r m  h y p o t h y r o i d i s m  c a u s e s 
pseudohypertrophy of the muscles that is 
more pronounced in the extremities and is 
also known as the Kocher-Debre-Semelaigne 
syndrome. The pathogenesis is not clear but 
the condition should be kept in mind16-18. Our 
patient also had pseudohypertrophy that was 
more evident in the extremity muscles (Fig. 1). 
The pseudohypertrophy in our patient improved 
with L-T4 treatment as in other cases reported 
in the literature17,18. 

Pituitary gland enlargement can be seen 
with hyperplasia of the thyrotropic cells in 
congenital and acquired hypothyroidism 19. 
Avoiding unnecessary surgical intervention 
and monitoring the patient with pituitary MRI 
are recommended for this condition that is 
reversible with treatment18-20. The increased 
pituitary gland height and the microadenoma 
in our case regressed with medical treatment, 
similar to the literature. 

The TPR level of the case at the time of 
diagnosis was calculated as 83.5%. Thyroid 
hormone increases phosphate reabsorption 
at the proximal tubular cells21. TPR was 
seen to return to normal after the patient 
became euthyroid. The 25 OH D vit level of 
the patient was at the lower limit. However, 
there was no elevation of the PTH level. This 
indicates that the low TPR level was related 
to hypothyroidism. This case is an informative 
and interesting case in terms of showing the 
effect of thyroid hormones on TRP. 

In conclusion, atrophic autoimmune thyroiditis-
related hypothyroidism can be overlooked 
due to lack of goiter and can have serious 
and irreversible results in various systems. 
Early diagnosis is important to correct the 
negative effects of severe hypothyroidism on 
the heart, skeletal muscle, bone, kidney and 
pituitary gland. 
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