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Hypothyroidism and I131 Treatment

Acquired Hypothyroidism in an Adolescent Associated 
with Radioactive Iodine-131 Therapy of the Mother
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Özet

Çocukların radyoaktif iyota maruz kalması sonucu hipotiroidi ve tiroid kanserleri 

gelişebilir. Bu yüzden özellikle küçük çocuk ve gebelerin bu tedaviyi alanlardan bir 

süre uzak tutulması gerekir. Literatürde bu tedaviyi alanlarda kendilerinin teda-

vi alması sonucu iki olgu ve annesinin aldığı tedaviden etkilenerek bir olgu olmak 

üzere toplam sadece üç tiroid kanseri geliştiren adolesan olgu mevcuttur. Bu olgu 

sunumunda, radyoaktif iyot tedavisi alan bir anneyle aynı ortamda yaşayan ve an-

nesinin bu tedavisine bağlı olarak hipotiroidi gelişen 11 yaşındaki kız olgu sunulup, 

literatür bilgileri ışığı altında tartışılması planlandı.  
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Abstract

Hypothyroidism or thyroid cancer may develop in children as a result of exposure 

to radioactive iodine. Therefore, young children and pregnant women in particular 

should not be in close physical proximity to patients receiving this therapy. We 

found only three cases of adolescents developing thyroid cancer in the litera-

ture. Two were affected by radioactive iodine treatment of themselves and one 

was affected by treatment of the mother. Here we report on an 11-year-old girl 

living in the same environment as her mother, who was receiving radioactive io-

dine therapy. The girl developed transient hypothyroidism in association with her 

mother’s treatment. We discuss the case in light of the literature.
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Introduction
Radioactive iodine (131I) therapy is an effective, economical, 
and simple method, used widely, particularly to treat Graves’ 
disease and thyroid gland malignities in adults. However, due to 
insufficient evidence regarding its reliability, it is still not widely 
used in children. Hypothyroidism, autoimmune thyroiditis, and 
thyroid neoplasms may develop as the result of accidental ex-
posure of children to radioactive iodine [1]. All people, and par-
ticularly young children and pregnant women, are advised to 
avoid being in proximity to patients receiving this treatment. 
Cases of exposure in the prenatal period and the resultant de-
velopment of congenital hypothyroidism and thyroid nodules 
have been widely reported in the literature [2,3]. Thyroid can-
cer has been reported in two adolescents receiving radioactive 
MIBG therapy, and there has been only one publication report-
ing papillary thyroid carcinoma developing as a result of 131I 
therapy administered to the mother [4,5]. Here we report a case 
of hypothyroidism in the 11-year-old child of a mother receiv-
ing 131I therapy due to thyroid cancer.

Case Report
An 11-year-old girl presented to our clinic with symptoms of 
lethargy, fatiguing easily, and swelling in the neck region over 
the previous 1.5 months. Her mother had been operated on due 
to papillary thyroid carcinoma approximately 2 months previ-
ously, after which she had received 131I therapy. The mother’s 
two other children had been removed from the home due to 
the radioactive therapy she received, but our patient had re-
mained with the mother. At physical examination, the patient’s 
weight was 26 kg (3%) and height was 132.5 cm (10%). Head 
and neck examination revealed stage 1 thyromegaly. No tachy-
cardia was observed, and arterial blood pressure values were 
normal for her age (110/65 mmHg). Laboratory examination re-
vealed fT4: 0.39 ng/dL (N= 0.61-1.12 ng/dL) and TSH: 54.4 uIU/
mL (N=0.34-4.2 uIU/mL), while anti-TPO and anti-thyroglobulin 
were negative. At thyroid ultrasonography, the left and right 
thyroid lobes were large for her age, while the thyroid paren-
chyma was homogeneous. No lymph nodes were pathological in 
size. The patient was started on L-thyroxin 2 mcg/kg/day due to 
hypothyroidism. At thyroid function follow-up one month later, 
the patient was euthyroid while the right and left thyroid lobes 
had decreased to an age-appropriate size (Figure 1). The case 
was monitored as euthyroid under low-dose L-thyroxin therapy 
for 2 years. Growth rate, weight gain, and pubertal development 
were within physiological limits throughout monitoring. Treat-
ment was concluded at the end of 2 years.

Discussion 
Immune system-related causes and iodine deficiency are the 
most important factors in the etiology of childhood hypothy-
roidism. In our patient who presented with hypothyroidism, the 
medical history revealed no etiological factor, other than the 
mother’s having received 131I therapy due to papillary cancer. 
The fact that the child’s symptoms developed 15 days after the 
mother’s receipt of this treatment, and the exclusion of other 
causes, suggested that exposure to radioactive 131I in the child, 
who had not been removed from the mother’s presence during 
her 131I therapy, was involved as the agent in the disease. 

Radioactive iodine therapy is an effective, economical, and sim-
ple method that has been used to treat hyperthyroidism and 
thyroid neoplasms in adults for approximately 50 years. The 
radiation damages thyroid follicle cells and prevents hormone 
synthesis. This method is contraindicated in pregnancy and 
lactation. It is not popular with pediatricians because tissues 
in early adulthood and childhood are more sensitive to radia-
tion. Individuals receiving radioactive iodine therapy must avoid 
pregnant women and children for at least 1 week for safety rea-
sons, must use separate eating and cleaning implements than 
other members of the family, must keep a distance of at least 
60 cm between themselves and others, and must sleep alone. 
The relationship between radioactive iodine and malignity has 
not been proven. However, data from nuclear accidents have 
shown an increase in cases of non-immune hypothyroidism 
and thyroid cancers among exposed individuals [1,6,7]. Thyroid 
cancer was reported to develop in two adolescents receiving 
131I MIBG therapy for neuroblastoma [4]. Cases of congeni-
tal hypothyroidism and thyroid cancer have been reported to 
develop following intrauterine exposure [2,3]. However, we en-
countered only one case of thyroid cancer developing in a child 
in close proximity to an individual receiving treatment [5]. We 
encountered no reports of transient hypothyroidism as was 
seen in our case. We attributed thyroid follicle cell injury and 
transient hypothyroidism in our patient to the radioactive io-
dine therapy received by the mother. The laboratory findings 
in our case showed that hypothyroidism developed due to non-
immune causes; the condition was temporary since it resolved 
completely with monitoring and treatment. Although there are 
previous cases in the literature of congenital hypothyroidism 
developing as an effect of radioactive iodine administered to 
the mother in the intrauterine period, to the best of our knowl-
edge, ours is the first case of hypothyroidism developing in an 
adolescent child exposed to radioactivity via the mother. We 
think that this report will make a significant contribution to the 
literature, and that greater care should be taken over safety 
precautions following radioactive iodine therapy.
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Figure 1. The course of thyroid function
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