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A study of optimal efficacy of MaZda texture analysis based on DCE-CT in the differential diagnosis be-
tween benign and malignant liver lesions HAN Rui, HUANG Lu,DONG Jin,et al. Department of Ra-
diology, the First Hospital of Wuhan, Wuhan 430022, China

[Abstract] Objective: To investigate the value of MaZda texture analysis technology based on
dynamic contrast enhanced CT (DCE-CT) in differential diagnosis of benign and malignant liver le-
sions and the best efficiency of different combinations of analysis methods. Methods: 101 patients with
112 benign and malignant liver lesions confirmed by pathology or clinical dynamic follow-up were stud-
ied retrospectively. All patients were divided into 2 groups, benign group (n=>54) and malignant group
(n=47). DCE-CT scan was performed on all patients. Texture analysis software (MaZda) was used to
extract the texture features of the liver lesions in the two groups, with analysis model of histogram,
absolute gradient,run-length matrix, co-occurrence matrix and autoregressive (AR). Totally 256 tex-

ture feature parameters was obtained. Then three statistic methods including Fisher coefficient, classi-
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fication error probability with average correlation coefficients (POE+ ACC),and mutual information
coefficient (MI) in MaZda software were used to screen out 10 optimal texture features in each method
group for differential diagnosis between the benign and malignant liver lesions. The principal compo-
nent analysis (PCA),linear discriminant analysis (LDA) and nonlinear discriminant analysis (NDA)
were used to reduce dimensionality and classified for these texture parameters using Bl1l software in
MaZda software. The minimum misdiagnosis rates (MMRs) of texture paremeters from different pha-
ses and different statistical methods in differential diagnosis were calculated. Results: Texture analysis
technique using MaZda software was effective in differential diagnosis between the benign and malig-
nant liver lesions, and the MMR of arterial phase, venous phase and delayed phase was 15. 18%,
13.39% and 11. 61% ,respectively. Its discriminant ability was related to the selection of dynamic en-
hanced phase,texture feature statistical extraction methods and texture feature dimensional reduction
methods. Arterial phase, venous phase, delayed phase,and MI-+ NDA had lower MCR than those of
other methods. The best phase for differential diagnosis was the delayed phase,the lowest MCR of MI
+NDA was 11.61% (13/112) ,and the misdiagnosed lesions included liver abscesses (n=4),liver he-
mangiomas (n=4) ,hepatocellular carcinoma (n=3) and liver metastases (n=2). The 10 best texture
features with lower misdiagnosis rate for differential diagnosis were mean,90% percentile grey scale
(Perc. 90%) ,Perc. 50 % ,Perc. 99 % ,Perc. 10% ,Perc. 01%5,S(1,0) difference variance (DV),S(4,—4)
sum entropy (SE),S(2,0) SE and S(2,2) inverse diffidence moment (IDM). Conclusion: It is feasible
for texture analysis in differential diagnosis between benign and malignant liver lesions based on DCE-
CT. The different combinations of DCE-CT phases, texture feature statistical extraction methods and
texture feature dimensional reduction methods have different efficacy. Delayed phase combined with
MI+NDA is recommended,which has the highest efficiency and the lowest misjudgment rate of later
modeling.

[Key words] Tomography,X-ray computed; Dynamic contrast enhancement; Texture analysis;

Liver lesions; MaZda software
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