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Development and primary application of entropy based on apparent diffusion coefficient
mapping of magnetic resonance diffusion weighted imaging for cervical cancer
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Abstract: Objective To evaluate the primary clinical application of entropy based on apparent diffusion coefficient (ADC)
mapping of magnetic resonance (MR) diffusion weighted imaging (DWI1) for cervical cancer. Methods From October 2013 to
May 2014, 27 patients with cervical cancers confirmed by pathology were prospectively selected and underwent pelvic MR-DWI
scans on a 3.0 T scanner. The self-compiled image analysis software (Image Analyzer 1.0) was applied by two radiologists who
had above 5 years' experience in gynecological MR imaging to manually obtain volumes of interests (VOI) of cervical cancer
tissues and surrounding normal cervical tissues segmented on each slice of DWI image. ADC entropies, including first-order
entropy and second-order entropy, were calculated by two different methods. Paired-sample t test was used to compare the
entropies between cervical cancer tissues and surrounding normal cervical tissues; receiver operating characteristic (ROC) curves

were conducted to assess the efficiency of entropy in the diagnosis of cervical cancer; intraclass correlation coefficient (ICC)

was

used for inter-observer consistency analysis. Results The ADC first-order entropy (5.74+0.62) and second-order entropy

(10.25+1.65) of cervical cancer tissues were significantly higher than those of surrounding normal cervical tissues, respectively
(4.90£0.48) and (8.03+0.78) (P<0.000 1). ADC first-order entropy had an area under receiver operating characteristic curve (AUC)

of 0.

868, and ADC of second-order entropy had an AUC of 0.875. Both first-order entropy (ICC=0.981) and second-order entropy

(ICC=0.985) had excellent inter-observer consistency. Conclusion Entropy based on ADC mapping of MR-DWI has considerable
help for assessing cervical cancer.
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Fig.1 Regions of interests of cervical cancer tissue and normal cervical tissue

b: ADC

Female, 38 years old, was pathologically diagnosed of cervical cancer. Regions of interests of cervical

cancer tissue (solid line) and normal cervical tissue (dotted line) were drawn on diffusion weighted imaging

(DWI) (b=800 s/mm?). ROIs were automatically and in real-time copied by self-compiled software to

acquire the exact same location of the corresponding apparent diffusion coefficient (ADC) maps.
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Fig.2 Receiver operating characteristic curves of ADC

first—order entropy and second—order entropy

First-order entropy had an area under receiver operating
characteristic curve (AUC) of 0.868, and second-order
entropy has an AUC of 0.875 (P< 0.000 1).
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