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over, conventional imaging techniques such as Chest 
X-Ray or Computed Tomography (CT) have limited 
value in malignancy evaluation.

In this context, US has gained an important role 
in the evaluation of thyroid diseases. US does not 
use ionizing radiation and has no side effects; it is 
moreover less costly and is more widely available than 
other imaging modalities. In recent years, the rapid 
development of US equipment with high frequency 
transducers yield (7-13 MHz) and high-resolution 
images of the superficial neck structures has enabled 
a higher detection of clinically non-palpable nodules 
and a more accurate description of morphologic 
features.7-11 Additionally, color-doppler imaging can 
determine the vascular pattern of a nodule or other 
thyroid diseases, while US examination allows fairly 
objective comparisons of nodule growth during clinical 
follow-up. Obviously, the improvement in US techni-

cal performance also facilitates the detection of very 
small thyroid lesions (2–3 mm) in up to 50% of the 
general population, raising the question of which 
nodules warrant evaluation by FNA.

High-resolution US characteristics of nodules 
have been shown to be useful for assessment of their 
malignancy potential.10 The echographic patterns 
most frequently associated with thyroid carcinoma are 
microcalcifications, hypoechogenicity of the nodule 
compared to the surrounding parenchyma, irregular 
margins or absent halo sign, solid pattern, intranodular 
vascularization and certain shape (taller than wide) 
(Table 1). Nevertheless, it is widely recognized that 
any single echographic pattern cannot be considered 
specific for malignancy because of its low predictive 
value. However, when multiple patterns suggestive of 
malignancy are simultaneously present in a nodule, 
the specificity increases, though accompanied by a 

Table 1. Sensitivity, specificity and predicitive value of various echographic patterns associated with thyroid carcinoma.

US patterns Sensitivity % Specificity % PPV % NPV %

Microcalcifications 6.1-59.1 85.8-95.0 24.3-70.7 41.8-94.2
Hypoechogenicity 26.5-87.1 43.4-94.3 11.4-68.4 73.5-93.8
Irregular margins or no halo sign 17.4-77.5 38.9-85.0 15.6-27.0 88.0-92.1
Solid appearance 26.5-87.1 43.4-94.3 11.4-68.4 73.0-93.8
Intranodular vascularity 54.3-74.2 78.6-80.8 24.0-41.9 85.7-97.4
Taller than wide 32.7 92.5 66.7 74.8

PPV: Positive Predictive Value, NPV: Negative Predictive Value. (From Rago T, et al,10 with permission).

Figure 1. A. Transverse ultrasound scan shows a well-defined, homogeneous, solid iso-hypoechoic oval-shaped thyroid nodule, sug-
gestive of a follicular lesion. B. T ransverse color-doppler scan demonstrates intranodular and peripheral vascularity.
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