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Introduction 

Thyroid nodules are a common clinical problem. 

Epidemiologic studies have shown the prevalence of 

palpable thyroid nodules to  be approximately 5% in 

women and1% in men living in iodine- sufficient parts of 

the world. In contrast, high-resolution ultrasound (US) can 

detect thyroid nodules in 19%–68% of randomly  selected 

individuals, with higher frequencies in women and the  

elderly .The clinical importance of thyroid nodules rests 

with the  need to exclude thyroid cancer, which occurs in 

7%–15% of cases  depending on age, sex, radiation 

exposure history,family history, and other factors (Haugen  

et al., 2015 ). 

 The malignant nodules must be distinguished from 

benign thyroid nodules  to correctly and efficaciously treat 

patients suffering from this pathology.  (Erdem  et al., 

2010)  

   Because clinical findings do not provide a definitive 

diagnosis, several useful, non-invasive imaging tests (such 

as ultrasonography (US) and radionuclide scintigraphy) can 

be used to determine which nodules should be 

histopathologically evaluated to rule out the possibility of 

thyroid malignancy. US has been used as a first step in the 

assessment of these nodules, but no single US criterion has 

been demonstrated to accurately differentiate benign 

nodules from  malignant nodules ; Furthermore , the 
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hazards associated with radiation exposure during 

radionuclide scintigraphy are unavoidable, and some 

functioning  nodules (hot nodules) found on scintigraphy 

are malignant. (Chen et al., 2016)  

Despite great improvement in diagnostic techniques 

such as thyroid scan and CT scan of neck, there is still a 

large problem to use a non- invasive and reliable technique 

to differentiate benign from malignant thyroid nodules. 

Recent developments in MRI techniques may be of  

diagnostic value .Diffusion-weighted MR imaging (DWI) 

is an emerging technique for brain tumors. DWI is sensitive 

to changes in  the microstructural organization of tissue that 

may affect water diffusion. It has been used to evaluate 

head and neck tumors , the Apparent Diffusion Coefficient 

(ADC) value is a quantitative parameter for distinguishing 

malignant tumors from benign thyroid nodules. (Lamiss et 

al., 2014) 

Diffusion-weighted imaging (DWI) is a type of 

functional MRI that is based on the diffusion of water 

molecules through the tissue of interest (ie, tumour tissue). 

DWI can provide crucial  information regarding the 

molecular profile of the underlying pathology and 

pathophysiological mechanisms. Specifically, the diffusion 

of water molecules in malignant tumors is restricted, which 

results in a decreased apparent diffusion coefficient (ADC); 

this difference in the ADC facilitates the differentiation of 
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benign tumors from malignant tumours (Henzler  et al., 

2010 ). 

 Apparent-diffusion-coefficient (ADC) is a 

quantitative parameter calculated from DWI combines the 

effects of capillary perfusion  and water diffusion . ADC 

value is calculated for each pixel of the image and is 

displayed as a parametric map. By drawing regions of 

interests on these maps, the ADCs of different tissues can 

be derived (Koh and Collins, 2007).  

Generally, malignant tumors have enlarged nuclei and 

show hypercellularity. These histopathologic characteristics 

reduce the  extracellular matrix and the diffusion space of 

water protons in the extracellular areas, with a resultant 

decrease in the ADC value (Wang et al., 2011). 


