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The value of conventional MRI imaging dignostic model in predicting the recurrence of soft tissue sarcoma
ZHOU Hui,CHEN Ji-ming, WU Li-li, et al.Imaging Center, Yijishan Hospital, Wannan Medical Col-
lege, Anhui 241001,China

[Abstract] Objective: To investigate the value of conventional MRI imaging diagnostic model in
predicting the recurrence of soft tissue sarcoma (STS).Methods: The clinical and imaging data of 92
patients with STS confirmed by surgery and pathology in Yijishan Hospital of Wannan Medical Uni-
versity from January 2012 to June 2021 were retrospectively analyzed.Imaging examination was per-
formed every 3 months after operation,and each of the follow-up interval was at least 12 months. Ac-
cording to the follow-up results, the patients were divided into recurrence group (27 cases) and non-re-
currence group (65 cases).Patients were divided in a ratio of 7:3 into the training set (n=65) and the
validation set (n=27) using a completely randomized approach. Using ITK-SNAP software, ROIs
were manually delineated layer by layer along the tumor edge on T,WI and fat suppressed (FS)
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T, WI,and then 3D fusion (VOI) was performed.Then the AK software was imported to extract the
texture features.The minimum redundancy maximum correlation (mRMR) and least absolute shrin-
kage and selection operator (LASSO) regression analysis methods were used to reduce the dimension
of texture features of T, WI sequence,fat suppressed T, WI sequence and combined sequence, respec-
tively,to selected out the best feature subset,and establish the radiomics model. Then the radiomics
score (Radscore) was calculated according to the feature weights,and the reliability of the model was
evaluated by 100 leave-group-out cross validation (LGOCV).The clinicopathological indexes and con-
ventional MRI features with the Radscore based on T, WI sequence were combined to establish ma-
chine learning model using three machine learning algorithms, including multivariate logistic regres-
sion (LR),random forest (RF) and support vector machine (SVM). The predictive efficacy of diffe-
rent model was evaluated by receiver operating characteristic (ROC) curve,and the clinical value of
the model was evaluated by decision curve analysis (DCA).Results: The area under the ROC curve
(AUC) of the clinical model for predicting STS recurrence was 0.71 (95%CI:0.58~0.85) in the trai-
ning set and 0.74 (95%CI:0.52~0.97) in the validation set. The AUC of the radiomics model of T, WI
sequence, FS-T, WI sequence and combined sequence in predicting STS recurrence in the training set
were 0.81 (95%CI:0.70~0.93),0.92 (95%CI:0.86~0.99) and 0.91 (95%CI:0.84~0.99), respective-
ly.In the validation set, they were 0.84 (95%CI:0.63~1.00),0.92 (95% CI:0.81~1.00) and 0.86
(95% CI1:0.72~1.00), respectively. The AUC of LR, RF and SVM model constructed by machine
learning algorithm for predicting STS recurrence in training set were 0.93 (95%CI:0.87~0.99),0.91
(95%CI1:0.84~0.99) and 0.77 (95%CI1:0.63~0.91),respectively.In the validation set,they were 0.93
(95%CI:0.83~1.00),0.86 (95%CI:0.71~1.00) and 0.83 (95%CI:0.66~1.00),respectively. The re-
sults of DCA analysis showed that the radiomics model of FS-T;, WI sequence and combined sequence,
LR and RF models had better clinical benefits.Conclusion:; Radiomics models based on fat suppression
T, WI and combined sequences of conventional MRI sequences have high predictive efficiency and good
clinical benefit for predicting STS recurrence, while prediction models based on different machine
learning algorithms have no significant improvement in the predictive efficiency.
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