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cancer in 5.4%.11,12 Focal lesions were associated with 
younger age of irradiation, longer follow-up, and 
longer duration of an elevated TSH. Similar data 
were observed in the very large Childhood Cancer 
Survivor Study: the risk of thyroid nodules was 27 
times, of hypothyroidism 17 times, and of hyperthy-
roidism 8 times higher than that in sibling controls.13 
The actuarial risk of a female survivor of Hodgkin’s 
disease developing a thyroid nodule is 20% at 20 yr 
from diagnosis. Female sex, a radiation dose to the 
thyroid of 2500 cGy or more, and time from radiation 
of ≥10 yr were independent risk factors for thyroid 
nodules (Table 3).

Thyroid nodules continue to occur even decades 
after neck irradiation. From a cohort of individuals 
irradiated for benign conditions in the head and neck 
area between 1939 and 1962, 54 subjects were selected 
who in 1974-1976 had a normal thyroid by palpation 
and by scan and were restudied twenty years later.14 
One or more discrete ultrasound-detected nodules 
were present in 47 of the 54 (87%) subjects. There 
was a total of 157 nodules, 40 of which were ≥1.0 
cm. These 40 nodules occurred in 28 (52%) subjects; 
10 of the 40 nodules were not recognised on the 
scan. Of these nodules, only 5 were palpable. None 
of the 5 fine needle aspirations were suggestive of 
malignancy. However, in one of these patients, who 
died of unrelated causes, the large nodule (diameter 
16 mm on ultrasound) was a papillary cancer. The 
authors express concern that the high sensitivity of 
ultrasonography may give rise to unneeded additional 
tests and surgery.

Ultrasound screening of the thyroid gland has been 
performed in 3,051 Belarus children 4-14 years of age 
who had been exposed to radioactive fallout due to 
the Chernobyl accident in 1986.15 Screening done in 

1990, 1993, and 1998 demonstrated that with time the 
prevalence of thyroid nodules increased from 1.2% 
to 3.5%, but the prevalence of thyroid carcinoma 
decreased from 0.6% in 1990 to 0.3% in 1993 and 
0% in 1998. Systematic ultrasound screening is thus 
useful for the early detection of thyroid carcinoma 
in children exposed to radioactive fallout. 

The value of regular ultrasound screening in survi-
vors of childhood Hodgkin’s disease who received neck 
irradiation is debated. Some argue against ultrasound 
screening because the majority of thyroid nodules 
have an indolent clinical source and do not undergo 
malignant transformation.16 They favour further 
investigation only in the case of a palpable nodule. 
Others favour regular ultrasound screening.11,12

Children and adolescents are much more sensitive 
to the effects of ionizing irradiation than adults, as 
became again all too evident in the aftermath of the 
Chernobyl accident. One explanation of this interest-
ing biologic phenomenon is that thyrocytes have a very 
low division rate at adult age compared to younger 
age groups. Radiation-induced mutations are thus less 
likely to be transmitted to later generations of cells 
in higher age groups in view of the early expiration 
of the potency of thyrocytes to divide.17

DIAGNOSIS

The diagnostic steps for thyroid nodules in chil-
dren and adolescents are not different from those 
in adults. The first step is the clinical examination 
of the patient, which specifically serves the purpose 
of assessing the pretest likelihood of malignancy. 
Risk factors for malignancy of thyroid nodules are a 
fast growing nodule, a family history of (medullary) 
carcinoma, previous neck irradiation, hoarseness, a 
very firm nodule, fixation of the nodule to adjacent 
structures, and cervical lymphadenopathy. Further 
work-up consists of:

1.	 blood tests: TSH (and calcitonin if medullary 
carcinoma is suspected);

2.	 thyroid scan: in cases of a suppressed TSH;

3.	 thyroid ultrasound: very useful, also for guidance 
to perform FNAC (fine-needle aspiration cytol-
ogy);

Table 3. Relative risks of thyroid nodules after neck irradiation for 
childhood Hodgkin’s disease.13

		R  elative Risk	 95% CI

•	Risk of thyroid nodules	 27.0	 13.6-63.9
	 compared to siblings as controls

•	Independent risk factors

	 - time since diagnosis ≥10 yr	 4.8	 3.0-7.8

	 - female sex	 4.0	 2.5-6.7

	 - thyroid radiation dose ≥2500 cGy	 2.9	 1.4-6.9




