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Radiomics-based left ventricular ejection fraction prediction: a feasibility study

LIU Qiming, LU Qifan, CHAI Yezi, JJANG Meng’, PU Jun*
Department of Cardiology, Renji Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200127, China

[Abstract] Objective-To assess the feasibility of using 3D imaging features extracted from cardiac magnetic resonance (CMR)
short-axis cine images to predict left ventricular ejection fraction (LVEF). Methods-A total of 100 left ventricular hypertrophy
(LVH) patients who visited the Department of Cardiology, Renji Hospital, Shanghai Jiao Tong University School of Medicine
from January 2018 to December 2021, as well as 100 healthy control (HC) subjects during the same period, were included. All
subjects completed CMR examinations under the supervision of experienced cardiologists and radiologists. The endocardial and
epicardial contours were then manually delineated by cardiologists. Measurements of cardiac function and morphology were
completed and data was recorded, including LVEF, left ventricular end-diastolic volume (LVEDV), and left ventricular end-
diastolic mass (LVEDM). Myocardial 3D radiomic features of CMR-cine sequences were extracted by the Pyradiomics package,
and selected and sorted by using correlation coefficient and K-best method. The LVEF prediction was performed with linear
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regression (LR), random forest (RF) and gradient boost (GB) methods. Results were also compared with LVEF prediction based

on clinical information and CMR parameters. Results-In terms of clinical indicators, there were significant differences between
the LVH and HC groups, such as LVEDV and LVEDM (all P<0.05); after extracting 3D radiomic features, the top 10 features
were selected for further analysis. LR regression model, GB regression model and RF regression model were constructed for

predicting the LVEF, and RF regression models showed the best results with seven features, in which the mean absolute error

(MAE) was 0.066+0.002. Further comparison results showed that the model using radiomic information with CMR parameters
(MAE=0.056+0.001) had the best performance and it was significantly better than the model using radiomic features (MAE=
0.066+0.002) or CMR parameters (MAE=0.060+0.001) alone (both P<0.05). Conclusion-The use of radiomic features for LVEF

prediction has certain feasibility, and combining radiomic features with CMR parameters can further improve the prediction

accuracy of the model.
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Tab 1
Indicator Total (n=200)

Demographic information

Agelyear 53 (36, 62)
Male/n(%) 143 (71.5)
Weight/kg 72 (63, 80)
Height/cm 170 (163, 175)

BMI/(kg*m™) 24.7(22.3,27.1)

BSA/m’ 1.80+0.22
CMR parameter

LVEF/% 65.1 (59.1,70.2)
LVEDV/mL 127.3 (107.1, 158.2)
LVEDV/BSA/(mL-m™) 101.7 (80.1, 135.5)
LVEDM/g 72.2 (62.7, 83.7)
LVEDM/BSA/(g-m™) 55.5(46.7,71.9)

Note: BMI—body mass index.

E IR AR IO WL 3D S AR A SRR AR, AL AR IE S RRAE 14
Wi, NBEARRIE 744 30 SUPARAE 558 351, £ Pearson
AR R B HT I IS, FIARRRIE 99 3015 JE L LT
HAH BB K-best 572 X} 99 TR ik 4547 HE Ry I FH i 1k
FERT 10 51T 220
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SR

IS LR . GB HIRF 3 FlHLAS 2 > [A] A4
W AR 2F R AR i AR I T00 LVEF . 2538 i /R RF
(] = B A s AR 7 TR AR IS, AR R B ) i 2k SR
e, FEW4 iR 2 (mean absolute error, MAE)
4 0.066+0.002, %F LR & GB 53k W F R TF (¥ P<
0.001). A5 ILF2 KK 1,
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Comparison of clinical data and CMR-derived parameters between the LVH group and HC group

HC group (n=100) LVH group (n=100) P value
53 (36, 62) 53 (36, 63) 0.562
71 (71.0) 72 (72.0) 0.876

70+14 75 (65, 81) 0.014
169+10 169+8 0.793
24.243.5 26.0+4.0 0.000
1.77+0.22 1.84 (1.70, 1.94) 0.051
65.3+7.0 65.3(55.2,71.0) 0.336
125.7434.7 134.8 (117.0, 167.8) 0.000
70.2+14.2 75.9(65.2,91.8) 0.000
83.74+24.0 134.1 (105.5, 175.6) 0.000
46.6+9.6 72.0 (59.5, 89.2) 0.000

F2 AREEBET 7T KRAFFEN LVEF Bl R I L&
Tab 2 Comparison of LVEF prediction performance based on 7

radiomic features with different models

Model MAE P value®
LR 0.075+0.000 0.000
GB 0.072+0.000 0.000
RF 0.066+0.002 -

Note: PP value is calculated compared with the RF group.
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Fig 1 Scatter plots for radiomics-based LVEF predictions with different models
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Tab 3 LVEF prediction performance based on clinical and

radiomic information

Feature groupiD MAE P value?
Basic information® 0.071+0.002 0.000
Radiomics 0.066+0.002 0.000
CMR"” 0.060+0.001 0.001
CMR-+tradiomics 0.056+0.001 NA

Note: Vindicates best radiomics-based model with RF algorithm. 2p value
is calculated compared with the CMR+radiomics group. ®The clinical data
include age, gender, weight, height, BMI and BSA. “The CMR parameters
include LVEDV, LVEDM, LVEDV/BSA and LVEDM/BSA.
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