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ABSTRACT

Objective To observe the application value of magnetic resonance imaging-diffusion tensor imaging
(MRI-DTI) in the diagnosis and grading of thyroid-associated ophthalmopathy (TAO). Methods Twenty-
seven patients (55 eyes) with mild TAO and 31 patients (50 eyes) with moderate-to-severe TAO,
totaling 58 patients (105 eyes) treated at our hospital from February 2022 to February 2024, were
selected as the TAO group. Meanwhile, 30 healthy volunteers were selected as the healthy control
group. All subjects received orbital MRI-DTI examination. Measure the DTI technical parameters of the
medial and lateral rectus muscles of the patient's affected eye separately. Compare the quantitative
parameters of MRI-DTI between two groups of patients. Logistic regression was used to analyze the
relationship between quantitative parameters of MRI-DTI and TAO in patients in the TAO group.
The diagnostic value of MRI-DTI parameters for TAO was analyzed using the receiver operating
characteristic (ROC) curve, and its relationship with the grading of the condition was analyzed. Results
Compared with the control group, the TAO group showed a significant decrease in the fractional
anisotropy (FA) of the internal and external rectus muscles (P<0.05), and a significant increase in the
apparent diffusion coefficients (ADC) of the internal and external rectus muscles, lacrimal gland length,
lacrimal gland shortness, SIR, and the thickness of the intra-orbital fat (P<0.05). Logistic multifactorial
regression analysis showed that the parameters of the internal and external rectus muscle DTIs (FA,
ADC), the short lacrimal diameter, and signal intensity ratio(SIR) were independent influences on the
development of TAO (P<0.05). The logistic multifactorial regression analysis showed that the DTI (FA,
ADC) parameters of the internal and external rectus muscles, the short diameter of the lacrimal gland,
and the SIR were independent factors influencing the occurrence of TAO (P<0.05). ROC curve analysis
showed that the FA, ADC, short diameter of the lacrimal gland, and the SIR of the external and internal
rectus muscles had some diagnostic value for TAO, with the best diagnostic efficacy for the internal
rectus ADC values, with an area under the curve of 0.796, a sensitivity of 63.81%, and a specificity of
86.67%. Compared with the mild TAO group, the FA values of the internal and external rectus muscles
were significantly lower in the moderate and severe TAO group (P<0.05), and the ADC of the internal
and external rectus muscles, the short diameter of the lacrimal gland, and the SIR were significantly
higher in the moderate and severe TAO group (P<0.05). Conclusion Quantitative MRI-DTI imaging
parameters such as inner and outer rectus FA, ADC, lacrimal short diameter, and SIR are valuable in the
diagnosis of TAO and are closely related to the grading of the condition.

Keywords: Thyroid Associated Ophthalmopathy; Magnetic Resonance Imaging-diffusion Tensor Imaging;
Disease Grading; orbital soft tissue
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