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Abstract 

      Orbital masses represent a spectrum of benign and malignant lesions in 

adults and children that can be challenging to diagnose and treat. Magnetic 

resonance imaging is a powerful tool for imaging the orbit, due to the 

excellent tissue contrast it provides. 

Purpose: To evaluate the ability of Diffusion-Weighted MRI in the 

characterization of the orbital masses. 

Patients and methods: We evaluated 51 patients with 30 malignant and 21 

benign orbital masses. MR examinations were performed with a 1.5-T 

system. Diffusion-weighted single-shot EPI images were obtained in all 

patients. The apparent diffusion coefficient (ADC) was calculated and 

correlated with the pathology results.  

Results: The mean ADC value of benign was significantly higher than that 

of malignant orbital masses. 

Key words:  MRI; Diffusion-weighted images (DWI); orbital masses; 

Apparent Diffusion Coefficient (ADC). 
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Introduction 

      Orbital masses represent a spectrum of benign and malignant lesions in adults and 

children that can be challenging to diagnose and treat. Imaging plays an important role in 

diagnosis, due to a potentially limited clinical examination and risks associated with 

biopsy.  MR imaging is a powerful tool for imaging the orbit, due to the excellent tissue 

contrast it provides (Sephadari  et al, 2010).   

 

      Proptosis is one of the most common indications for an ophthalmologist to order 

imaging. The two imaging techniques for the brain and orbit are computed tomography 

(CT) and magnetic resonance imaging (MRI). Imaging techniques for visualizing 

pathology of the brain and orbit continue to evolve and improve. The clinicians now have a 

wide variety of diagnostic tests from which to choose. Additional non invasive MR 

characterization of tumors has become available through diffusion-weighted imaging 

(DWI) (Roshdy et al, 2010). 

 

      DW imaging can help characterize indeterminate orbital masses & greatly aid in tissue 

characterization with high accuracy when used in conjunction with clinical and 

conventional MR imaging findings, providing an additional non invasive predictor of 

histologic nature and tool for guiding intervention (Sephadari  et al, 2010).   

 

      Diffusion weighted MRI is based on the assessment of the random water proton 

movement within tissues and reflects cellular density and tissue architecture, providing 

imaging techniques that does not require the use of ionizing radiation or MR contrast 

agents and can easily be implemented into a standard MRI protocol. Changes in water 

molecular diffusion can be measured in vivo with DWI. This measurement of the self-
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diffusion coefficient of water indicates the mobility of water within tissue and is called the 

apparent diffusion coefficient (ADC) (Calandriello  et al, 2013). 

 

      Normal proton diffusion rates have been identified for specific tissue types, including 

cerebrospinal fluid and white matter and gray matter. The Apparent Diffusion Coefficient 

(ADC) is generated by measuring identical images at different b-values and represented as 

ADC map from which ADC value calculated. The ADC value is dependent on the amount 

of restriction of water diffusion; the more restricted diffusion a tissue has, the lower its 

ADC value. This value is then graphically reconstructed as the ADC map (Lope et al, 

2010). 

 

      Because malignant tumors often have restricted diffusion, possibly as the result of their 

increased cellularity, larger nuclei and decreased extracellular space, they frequently has 

low ADC value. The opposite is proposed for benign lesions (Lope et al, 2010). 

 

 

 

 

 

 

 

 

 


