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[Abstract] Objective: To explore the value of ultrasound shear wave elastography (SWE) and
MR intravoxel incoherent motion diffusion-weighted imaging (IVIM-DWI) using zoomed acquisition
with parallel transmission technique (ZOOMit) in prediction of extrathyroidal extension and lymph
node metastasis in patients with papillary thyroid cancer (PTC).Methods: The clinical and imaging da-
ta of 103 patients with PTC proved by surgery in our hospital were retrospectively collected. All pa-
tients underwent SWE and MRI scan (T, WI, T; WI and ZOOMit-IVIM-DWI) before surgery. Ultra-
sonographic evaluation and measurements included: maximum diameter, aspect ratio, calcification,
echogenicity (hypoechoic,isoechoic),composition (cystic,solid),margins (regular,irregular),presence
of associated diffuse lesions and E,... Measurement parameters of the ZOOMit-IVIM-DWI sequence in-
cluded:D,D" and f-values.The patients were divided into two groups according to degree of extrathy-

roidal extension (ETE) and lymph node metastasis (LNM),respectively. The data of all patients were
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divided into training and validation sets according to ratio of 7 ¢ 3.In the training set,various imaging
features and parameters between the two groups were compared using independent samples ¢-test,
Wilcoxon rank sum test or chi-square test and single-factor logistic regression for selecting out the sig-
nificantly statistical parameters,then prediction models were built by multi-factor logistic regression,
and the diagnostic efficacy of the models were assessed using ROC curves and validated in the valida-
tion set.Results: The maximum diameter, E,., and D" values in the LNM group were greater than
those in the no-LNM group,D and f values were lower than those in the no-LNM group, the incidence
of marginal irregularities was higher than this in the no-LNM group, the differences were statistically
significant (all P<C0.05).D,D" and f were independent risk factors for LNM (P =0.041, P <0.001
and P=0.015,respectively),and the combination predictive models based on the three parameters a-
chieved a diagnostic accuracy of 0.88 and an AUC of 0.95.The age, E,.. and D" values in the ETE
group were greater than those in the no-ETE group (P =0.025,P <C0.001 and P <C0.001, respective-
ly),D and f values were lower than those in the no-ETE group (all P<C0.001),all differences were
statistically significant.D and { were independent risk factors for ETE (both P =0.016).The accuracy
of the established predictive model for diagnosis of ETE was 0.92 with an AUC of 0.97.Conclusion : Pa-
rameters of E,..,D,D” and f from SWE and ZOOMit-IVIM-DWI can predict extrathyroidal extension
and lymph node metastasis in patients with PTC,and the predictive models with combination of these
parameters have significantly high diagnostic efficacy and good clinical application prospects.
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