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Value of optimal MRI radiomics parameters and clinicopathological factors in predicting
disease-free survival of early-stage cervical cancer patients

SONG Jiacheng, JIANG Xiaoting, ZHANG Aining, ZHANG Jing, CHEN Ting’

Department of Radiology ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: To determine the optimal preoperative magnetic resonance imaging (MRI) radiomics parameters and compare
the values in predicting disease-free survival (DFS) of early-stage cervical cancer patients with clinicopathological factors. Methods: A
total of 186 patients with early-stage cervical cancers (preoperative FIGO stage I B—II A), who underwent radical hysterectomy with
lymphadenectomy during January 2013 and June 2018, were retrospectively reviewed. Multi-sequence MR data, clinicopathologic data,
and DFS data were collected; least-absolute shrinkage and selection operator (LASSO) and the Cox proportional hazard regression
model were applied to construct a Rad -score. Clinicopathological models (with significant clinicopathological features) , radiomics
models (Rad-scores for TICE, DWI, T2WI, TICE+DWI, TICE+T2WI, DWI+T2WI, and TICE+DWI+T2WI) , and combined models
(the Rad - score model combined with significant clinicopathological features) were compared using a multivariable Cox model.
Results: The T1CE radiomics model was the most stable and optimal model (C-index for training, 0.798; for validation,0.758) of all the
radiomics models. The radiomics model of T1CE showed higher prognostic performance than the clinicopathological model (C-index for
training, 0.746; for validation, 0.641). The combined model (histological type of adenocarcinoma, lymph-node metastasis together with
Rad-score for TICE) showed the highest prognostic performance in estimating DFS (C-index for training, 0.848; for validation, 0.784).
Conclusion: An MRI-derived Rad-score of T1CE combined with a clinicopathological model is optimal in predicting DFS in early-stage
cervical cancers.
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Table1l Univariate and multivariate Cox regression analysis of clinicopathological factors for predicting DFS in training cohort

Univariate analysis

Multivariate analysis

Characteristics

HR(95%CI) P HR(95%CI) P
Age 1.02(0.97-1.08) 0.42 - -
Chemoradiotherapy 1.32(0.44-3.96) 0.62 - -
Tumor length 1.02(0.97-1.06) 0.47 - -
Tumor width 1.02(0.98-1.07) 0.35 - -
Tumor height 1.02(0.98-1.06) 0.24 - -
Histological type (adenocarcinoma) 2.79(1.50-5.17) <0.01 3.43(1.74-6.76) <0.01
Preoperative conization 1.77(0.52-6.07) 0.36 - -
Minimally invasive surgery 0.84(0.35-2.03) 0.71 - -
Histological grade 1.88(0.76-4.66) 0.17 - -
Lymph node metastasis 3.34(1.39-8.03) 0.01 3.53(1.40-8.94) 0.01
Lymphatic vascular space invasion 2.26(0.92-5.53) 0.07 - -
Cervical interstitial infiltration depth =1/2 1.52(0.51-4.55) 0.45 - -
Parametrial infiltration 3.13(1.04-9.42) 0.04 2.50(0.79-7.86) 0.12
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Table2 Comparison of performance between MR radiomi-
cs signature model and radiomics combining clini-

cal model in predicting DFS

Sequences Cohorts — C_mde)f -
Radiomics Combining model
TICE Train 0.798 0.848
Validation ~ 0.758 0.784
DWI Train 0.740 0.787
Validation ~ 0.525 0.602
T2WI Train 0.782 0.831
Validation ~ 0.493 0.667
TICE+DWI Train 0.759 0.812
Validation ~ 0.699 0.687
TICE+T2WI Train 0.822 0.866
Validation ~ 0.667 0.739
DWI+T2WI Train 0.903 0.907
Validation ~ 0.578 0.598
TICE+DWI+ T2WI  Train 0.762 0.813
Validation  0.695 0.685
2.5 R R A

A BT (A 2L S R Ik L 2 e B I
T1CE B AR 2E P43 ) B AU ek e ol 911 4% K]
PTG I 2) o 3820 5 2k D60 8 80 DFS
VAT HA, 2 461 T B A S 205 A g R/ h—
5, ¥Oh BRIk A i, k25 AL BH A, DFS #15¢8



+ 56 - iz}

N NI S

44 B 1
20244F1 H

®3 TICEAFFERAIRKBEFHERNDFISHEEE
Cox B35 #7
Table 3 Multivariate Cox regression analysis of TICE

radiomics signature combining clinical factors

for predicting DFS
Characteristics Cohorts HR(95%CI) P
Histological type Train 2.04(0.95-4.39)  0.07
(adenocarcinoma ) Validation 2.37(0.49-11.43) 0.28

Lymph node metastasis Train 2.74(1.13-6.63)  0.03
Validation 2.17(0.46-10.25) 0.33
Rad-score Train 3.35(1.95-5.77) <0.01
Validation 4.23(1.13-15.77)  0.03
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Figure 1 Kaplan-Meier analysis of the three models in the training and validation cohorts
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Figure 2 Nomogram of the combined model
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