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Abstract: [ Objective ] To investigate the feasibility of multiparametric MRI (mpMRI) combined with histogram analy-
sis of apparent diffusion coefficient (ADC) in the assessment of patients with variant histology (VH) of urothelial carcino-
ma (UC).[Method] We retrospectively analyzed the data of patients pathologically diagnosed with UC who underwent
mpMRI in the First Affiliated Hospital of Sun Yat—sen University between March 2015 and March 2023. The patients were
divided into VH group (urothelial carcinoma mixed with other histologies) and non—VH group (pure urothelial carcinoma)

according to pathological results. We performed propensity score 1:1 nearest—neighbor matching on the two groups based
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on age and gender and 49 patients were included in each group. The regions of interest (ROIs) of the whole tumor were de-
lineated manually by using ITK-SNAP software and Pyradiomics was applied to extract ADC histogram parameters. We
compared the clinicopathological data, MRI morphological features and ADC histogram parameters between the groups.
Multivariate logistic regression was used to identify independent risk factors and construct the prediction model. Receiver
operating characteristic (ROC) curve analyses were performed to evaluate the diagnostic performance of these parameters
for determining VH of UC.[Results] MRI morphological features including the lesion shape, vesical imaging—reporting
and data system ( VI-RADS) score, enhancement pattern and suspicious lymph node metastasis were markedly different
between the two groups (all P < 0.05). ADC ., ADC ADC,,,, ADC,,, ADC,,, and ADC,,, were significantly lower

median ?

in patients with VH than those in non—VH group (all P<0.05). Multivariate logistic regression analysis showed enhance-
ment pattern, ADC,,,, ADC.,, and ADC mean were independent predictors (P < 0.05). The combined model yielded the
best predictive performance, with an area under the ROC curve (AUC) of 0.91 (95% CI: 0.83-0.96). [ Conclusions]
MpMRI combined with whole—tumor histogram analysis of ADC can serve as a reliable method for evaluating the presence
of VH in UC, further to assist the clinical decision making.
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Fig.1 Schematic diagram of the MRI morphology of urothelial carcinoma
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Fig.2 Schematic diagram of the MRI enhancement pat-

tern of urothelial carcinoma
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Appendix table

Axial T1-weighted image (A) and T2-weighted image show a tumor (6 c¢m) at the right lateral wall (B), medium—-signal—intensity, DWI (b=

1 000 s/mm®) shows high—signal-intensity (C) and ADC map shows low—signal-intensity (D), DCE MRI shows significantly irregular enhancement

(E), there is lymph node metastasis in pelvic (arrow), verified by pathology. Finally, the tumor should be classified as VI-RADS 5 (E); microscopic

image of hematoxylin—eosin staining (original magnification, x100) (F).
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Fig.3 MRI scans in a 68—year—old man with urothelial carcinoma and a differentiation of squamous
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Table 1 Comparisons of ADC histogram features in

VH and non—VH group

Features Z P Icc
Mean(10™ mm?s) -3428  0.001 0.997
Median (10~ mm?s) ~2.640  0.003 0.994
10" percentile(10°mm*s)  -2.220  0.013  0.971
25" percentile(10° mm*s)  -2.203  0.013  0.989
75" percentile(10°mm?¥s) ~ -3.450  0.001  0.991
90" percentile(10°mm?s) ~ -4.508  <0.001  0.960

ADC: apparent diffusion coefficient; ICC: intraclass correla-

tion coefficient; VH: variant histology.
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Table 3 Diagnostic performance of imaging features in differentiating VH group from non—VH group

Features AUC (95%CI) Cutoff Sensitivity Specificity Accuracy
Morphology 0.67 (0.56, 0.78) 1 48.98 83.67 66.32
Enhancement pattern 0.72 (0.63, 0.81) 1 57.14 87.76 72.45
Lymph node metastasis 0.64 (0.54, 0.74) 0 46.94 81.63 64.29
VI-RADS 0.67 (0.81, 0.95) 2 55.10 79.59 67.35

AUC: area under the curve; CI:confidence interval; VH:variant histology.
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Table 3 Diagnostic performance of ADC histogram analysis parameters in differentiating VH group from non—VH group

Features AUC (95%CI) Cutoff Sensitivity Specificity Accuracy
Mean 0.73 (0.63, 0.81) 1.04 81.63 59.18 71.42
Median 0.68 (0.57, 0.77) 0.98 71.43 61.22 66.33
10" percentile 0.64 (0.54, 0.74) 0.84 73.47 53.06 63.27
25" percentile 0.65 (0.54,0.74) 0.89 67.35 59.18 63.27
75" percentile 0.73 (0.63,0.81) 112 79.59 61.22 69.39
90" percentile 0.80 (0.71, 0.88) 1.20 73.47 79.59 76.53

ADC: apparent diffusion coefficient; AUC: area under the curve; CIL: confidence interval; VH: variant histology.
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Table 4 Multivariate logistic analysis for predicting

VH
Variable P OR OR 95% CI
Constant 0.145

Morphology 0.851 1.104 (0.394, 3.098)

Enhancement pattern 0.016 5.815 (1.383, 24.447)
Lymph node metastasis 0.248 2.283 (0.562, 9.274)

VIRADS 0.516 0.812 (0.433, 1.522)
Mean 0.001 0.874 (0.805, 0.949)
Median 0.920 0.999 (0.981, 1.017)
10" percentile 0.726  0.998 (0.984, 1.011)
25" percentile 0.001 1.081 (1.031, 1.133)
75" percentile 0.007 1.057 (1.015, 1.100)
90" percentile 0.625 1.003 (0.992, 1.014)

CI: confidence interval; VH: variant histology.
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Fig. 4 ROC curve for the performance of imaging features in predicting VH (A )and ROC curve for the performance of

ADC histogram features in predicting VH(B)
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