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ABSTRACT

Objective To investigate the value of intravoxel incoherent motion DWI (IVIM-DWI) combined
with dynamic contrast-enhanced MRI (DCE-MRI) quantitative parameters in the assessment of
Crohn's disease (CD) activity and to compare the diagnostic value of functional MRI quantitative
parameters and grading system based on MR entrography. Methods A total of 96 patients with CD
were retrospectively collected and all underwent conventional MRE, IVIM-DWI and DCE-MRI scans.
Quantitative parameters of functional MRI were measured in the most significant area of the lesion.
According to the clinical activity score (HBI), the patients were divided into remission group, mild to
moderate activity group and severe activity group. The differences between groups in MRE activity
grade and functional MRI quantitative parameters were compared. The statistically significant
functional MRI quantitative parameters between groups were analyzed by ordinal logistic regression,
and the ROC curve analysis was used to compare diagnostic performance of MRE activity grading
and functional MRI quantitative parameters in identifying CD activity. Results With the disease
aggravation, MRE activity grade increased (P< 0.001). ADCst increased (P<0.001), Fraction of ADC ¢t
decreased (P=0.001). K" and Kep increased (P< 0.001, P= 0.005). Ordinal logistic regression showed
that K™"and ADCr.s: Were independent predictors for discriminating CD activity. ROC curve analysis
showed that functional MRI combined quantitative parameters (K" + ADCst) (AUC = 0.871) had
better diagnostic performance than MRE activity grade (AUC=0.744) in differentiating remission group
and active group (P=0.027). Conclusion Functional MRI model has better diagnostic performance than
MRE activity grading in identifying CD activity.

Keywords: Intravoxel Incoherent Motion; Dynamic Contrast-Enhanced MRI; Magnetic Resonance
Enterography; Crohn’s Disease; Activity Grading System
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ADCstandard (X 10mm?/s) 0.945  0.923~0.962
ADCsiow (X103mm?/s) 0.958  0.942~0.971
ADCpast (X 10*mm?/s) 0.918  0.889~0.945
Fraction of ADCast 0.944  0.920~0.960
Kas (min?) 0.934  0.867~0.958
Kep (min) 0.955  0.942~0.981
Ve 0.954  0.920~0.970
V(X107 0.949  0.923~0.968
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95% Cl = 95% confidence interval = 95% & {5 X &
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B1~B10 CDH = DCE-MRIAnIVIM-DWI F % R xt b & & S 3 04 %
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EXESHBK (HD) . K, (E) . V.(ED . V,(F5) . EH6e-E10
Kl — B FIVIM-DVI B % R o kS 3kt By % B IVIM-DWIE
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ROI, JU& % B 5 HADC,umsurs (BIT) « ADC,yo (FI8) . ADCp,., (FI9) Fu
Fraction of ADCp J10), IVIM-DWI (& 6) & HROIAL & fu K
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E11 MREZE Zh M0 R ATl fEMRIE B 5 40 6 5l & MR 4
Fa 7% 2 41 CDEYROC i %,
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EHMRE  MREEIMEDR(R/F/E) 8/18/15 0/9/28 0/1/17 <0.001#
IVIM-DWI  ADCstandard (X 10°mm?/s) 1.01(0.39) 0.96(0.44) 0.99(0.37) 0.299
ADCsiow (X103 mm?/s) 1.13(0.49) 1.10(0.44) 1.36(0.72) 0.301
ADCpst (X 10 mm?/s) 9.02(3.82) 13.00(6.19) 15.98(4.06) <0.001*
Fraction of ADCpst(%) 36.20(22.40) 25.80(17.15) 23.05(11.04) 0.001*
DCE-MRI  K'™S( min) 1.33(0.89) 1.98(1.01) 3.59(1.94) <0.001*
Kep (Min?) 1.71(1.20) 2.17(1.46) 2.65(1.81) 0.005*
Ve 0.79(0.34) 0.91(0.40) 0.95(0.31) 0.105
Vp(X101) 0.29(0.44) 0.45(0.82) 0.09(0.86) 0.140

i #: MREEGIMDRAELERFA x 24688, *: IVIM-DWIFIDCE-MRIEESHIIFHEESDH, ABLLRFEBIESE (Kruskal-Wallis) 3,
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=] fH8E OR(E 95% Cl P&
ADCfast 0.213 1.237 1.091~1.404 0.001
Krans 1.351 3.861 2.042~7.301 <0.001

7: OR=odds ratio = tb{ELL
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28 AUC p HEME RN
MRESEENE 534k 0.744 <0.001 81.82 63.41
ADCPst 0.799 <0.001 56.36 100

Ktrans 0.808 <0.001 80.00 75.61
Ktrans+ADCfast 0.871 <0.001 83.64 85.37

JE: AUC = area under the curve = 2id & T RIS /L TERD
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