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the same holds true for other proposed markers.22 
Nevertheless, new data arising from cDNA arrays 
identifying novel markers of malignancy make this 
a growing area of interest.23

Several ultrasound characteristics have been stud-
ied as potential predictors of thyroid malignancy. 
These characteristics are solid lesions, hypoecho-
genecity, microcalcifications, irregular margins, no 
halo, intranodular vascularity, and lesions more tall 
than wide.29-31 Although there are certain trends 
in the ultrasound distinction between benign and 
malignant thyroid nodules, there is also overlap in 
their appearances. A consensus conference statement 
recommended US-guided FNAC of solitary nodules 
in the event of: a) microcalcifications and diameter 
≥1cm, b) solid nature or coarse calcifications and 
diameter ≥1.5 cm, c) mixed solid and cystic nature 
or almost entirely cystic with solid mural component 
and diameter ≥2 cm, d) substantial growth since prior 
ultrasound examination.29 It remains to be seen how 
valid these recommendations are for childhood thyroid 
nodules. In a study of 103 pediatric patients with solid 
thyroid nodules living in Belarus, the most reliable 
diagnostic criteria for malignancy in nodules with a 
diameter ≤1.5 cm were irregular margin, subcapsular 
location, and increased intranodular vasculariza-
tion.32 However, for thyroid nodules >1.5 cm the 
accuracy of ultrasound diagnosis was much lower; 
the only reliable criterion for cancer in this group 
was hypoechogenecity with a sensitivity of 60% and 
a specificity of 84%.

4.	 FNAC: in suspicious nodules, and in nodules ≥1 
cm.

Whereas serum TSH should be assayed in every 
patient with a thyroid nodule, opinions differ as to 
whether or not serum calcitonin should also always 
be measured. In terms of cost-effectiveness, it is ap-
parently preferable to order a calcitonin assay only 
if medullary carcinoma is suspected, e.g. in patients 
with a family history of MEN. One should be aware, 
however, that the reference range of serum calcitonin 
is wider in children than in adults.18

The diagnostic accuracy in recognizing malignant 
nodules is highest for FNAC. The performance of 
thyroid scan in this respect is poor, and that of ultra-
sound intermediate. Table 4 lists comparative figures 
obtained in 46 children.19 Similar results are reported 
from Italy: the accuracy of diagnosing malignancy in 
thyroid nodules of 42 children was 53% for thyroid 
scans (cold nodule), 67% for thyroid ultrasound 
(hypoechogenecity), and 90% for FNAC.20 Test char-
acteristics of FNAC in childhood nodules as reported 
in the literature are given in Table 5.

FNAC is thus currently the best method—short of 
surgery with histologic examination—for assessing the 
benign or malignant nature of the nodule. Nonethe-
less, there remain difficulties in distinguishing thyroid 
carcinoma from benign lesions, particularly in the 
case of follicular thyroid carcinoma versus follicular 
adenoma or the follicular variant of papillary thyroid 
carcinoma. The employment of immunocytochemical 
and molecular studies in fine-needle aspirates from 
nodules may offer greater precision in this respect. 
So far it has not been proven that evaluation of 
galectin-3 in the aspirate as a marker of malignancy 
improves the diagnostic accuracy of FNAC,21 and 

Table 4. Diagnostic steps for the discrimination between malignant 
and benign thyroid nodules in 46 children.19

	S ensitivity	S pecificity	 Pos. PV	 Neg. PV	 Accuracy
	 %	 %	 %	 %	 %

Thyroid scan	 30	 42	 12	 68	 39

Thyroid	 60	 59	 15	 92	 59 
   ultrasound

FNAC	 100	 95	 67	 100	 95

PV= predictive value

Table 5. Test characteristics of fine-needle aspiration cytology for 
the discrimination between malignant and benign thyroid nodules 
in childhood.20

Year (ref.)	 n	 Malignancy	S ensitivity	S pecificity	 Accuracy 
		  %	 %	 %	 %

1996 (5)	 57	 18	 80	 86	 85

1996 (24)	 18	 33	 73	 80	 75

1998 (25)	 24	 21	 60	 90	 80

1998 (26)	 57	 25	 93	 81	 84

2001 (27)	 41	 5	 87	 100	 87

2001 (19)	 46	 7	 100	 95	 95

2001 (20)	 42	 48	 95	 86	 90

2005 (28)	 32	 44	 100	 65	 81

total	 317	 23	 60-100	 65-100	 75-95
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