Predicting resistance to neoadjuvant chemotherapy in osteosarcoma using

machine learning with clinical data and T2-weighted MRI radiomics

ELECTRONIC SUPPLEMENTARY MATERIAL

Table S1  Parameters used for the sequences at our institution for internal dataset (MRI 1.5-T Signa
Excite HD or MRI 1.5-T Signa HDxt, GE Healthcare, Best, Netherlands)

: Echo
Sequences TR (ms) TE ST Spacing NEX train Matrix
(ms) | (mm) (mm) length
Axial T1-weighted with 600— 9-11| 4-5 4.50- 1 1 160-192 x 320—
and without FS* 800 6.50 380
: : « | 3,400- | O- 4.50- 160-220 x 256—
Axial T2-weighted FS 4200 100 4-5 6.50 1 1 380
Axial 2D MERGE*** 700 5 5-6 6—7 1 1 192 x 320
, . 600— 4.50—- 160-192 x 320—-
Sagittal T1 800 11 4-5 6.50 1 1 380
Sagittal T2-weighted 3,400- | O- 4-5 4.50- 1 1 160-220 x 256—
FS* 4,200 100 6.50 380
N 600— 4.50- 160-192 x 320—-
Coronal T1 800 11 4-5 6.50 1 1 380
Coronal T2-weighted 3,400- 0- 4-5 4.50- 1 1 160-220 x 256—
FS* 4200 100 6.50 380
Three views of post-
, 600— 4.50- 160-192 x 320—
E%T,[*aft T1-weighted 800 11 4-5 6.50 1 1 380
Coronal T1-weighted of | 620- 4.50-
the affected extremity* | 1,160 | 2 10| 4 | 550 | ! 192 > 320

*Field of view (FOV) depends on tumor size and site. **Flip angle = 20°. *** The subtraction technique
was routinely applied in the axial view. FS Fat suppression, NEX Number of excitations, ST Slice

thickness, TE, echo time; TR Repetition time.
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Table S2 Parameters used for the sequences at our institution for internal dataset (MRI 3-T Signa

Pioneer GE Healthcare, Best, Netherlands)

TE ST | Spacing Echo train .
Sequences TR (ms) ms) | (mm) | (mm) NEX length Matrix
Axial T1-weighted
with and without 500= 1 g 41 | 46 | 04-1 | 1 35 320420 x 224—
i 850 320
Axial T2-weighted | 3000— | 60— 320-420 x 224—
FS* 6000 | 102 | 46 | 041 | 1 16-30 320
Axial 2D 400—
e A 8 | 46 | 67 1 _ 352 x 240
. - 500— 452-640 x 256—
Sagittal T1 850 9-11 4-5 0.4-0.5 1 3-5 320
Sagittal T2- 3000— | 60— 384—512 x 256—
weighted FS* 6000 | 102 | 4° [ 04051 1 16-30 320
) 500— 452-640 x 256—
Coronal T1 850 9-11 4-5 0.4-0.5 1 3-5 320
Coronal T2- 3000— | 60— 384—512 x 256—
weighted FS* 6000 | 102 | 4° [ 04051 1 16-30 320
Three views of
post-contrast T1- 580500‘ 911 | 46 | 04-1 | 1 3.5 320‘550" 224~
weighted FS****
Coronal T1-
weighted of the %00- 1 g 49 | 45 | 04-05]| 1 3.5 320-512 x 224~
| 850 320
affected extremity

*Field of view (FOV) depends on tumor size and site. **Flip angle = 20°. *** The subtraction technique
was routinely applied in the axial view. FS Fat suppression, NEX Number of excitations, ST Slice

thickness, TE, echo time; TR Repetition time.
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Table S3

Healthcare, Erlangen, Germany)

Parameters used in the MRI sequences for internal dataset (1.5T Magnetom, Siemens

. Echo
Sequences TR (ms) TE ST Spacing NEX train Matrix
(ms) | (mm) (mm)
length

Axial T1-weighted* | 660700 99'05‘ 4-5 | 450-650 | 1 1 | 192x320
Axial STIR*** 34910000‘ 30-45 | 4-5 | 4.00-550 | 1 1 | 192 x 256
Sagittal T1* 660—700 99'05‘ 4-5 | 450-650 | 1 1 |192x320
Sagittal STIR*** 00 | 3045 | 45 | 4.00-5.50 | 1 1| 192 x 256
Coronal T1* 660-700 9905‘ 4-5 | 450-650 | 1 1| 192 x 320
Coronal STIR*** Oy | 3045 | 45 | 4.00-550 | 1 1 | 192 x 256
Three views of post- 9.00—
contrast T1- 700-760 | 2 4-5 | 4.00-450 | 1 2 | 192x320

. 9.60
weighted FS
Coronal T1- 90—
weighted of the 660-700 | %> | 4-5 | 450650 | 1 |192x320
affected extremity” )
Coronal STIR of the 3 900—
affected : 30-45 | 4-5 | 4.00-550 | 1 1 | 192 x 256

. * k% 4, 1 OO

extremity™

*Field of view (FOV) depends on tumor size and site. **Time to inversion (Tl) = 160 ms. FS Fat
suppression, NEX Number of excitations, TE Echo time, TR Repetition time, ST Slice thickness,
STIR Short tau inversion recovery.
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Table S4 Parameters used in the MRI sequences for external validation dataset (1.5-T
Ingenia, Philips Healthcare, New York, NY, USA)

Sequences TR (ms) (-rlrE) (ri;) SE)r?];:ri]r)]g NEX ng]r? Matrix
ength

Axial T1-weighted* | 500-800 | 8-15 | 3-8 | 3-96 | 1 1 R
Axial T2-weighted* 24?70000‘ 70-80 | 3-8 | 3-96 | 1 1 SR
T2-weighted FFE®, | 300 500 | 10-23| 3-8 | 3-96 | 1 1 e
Coronal T1* 480-800 | 10-15| 34 | 33-44| 1 1 2o
32[5?@ s 2,500-4,600 | 70-80 | 34 | 3.3-4 | 1-2 1 il
womhted FS* Go00 (6080|3333 | 1 | 1 | TSERS
fvgfgrﬁzgtﬁgﬁﬂ' 500-800 |10-15| 3-8 | 3-96 | 1-2 | 1 ST

*Field of view (FOV) depends on tumor size and site. **Flip angle = 20°. FS Fat suppression, NEX

Number of excitations, ST Slice thickness, TE Echo time, TR Repetition time.
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Table S5

The top 20 radiomics features ranked by their weight obtained from a logistic

regression model with L1 regularization

Numbe Feature Coefficient Odds Absolute _value
r (weight) ratio coefficient | P
original_shape_MinorAxisLength_T 0.000636 | 1.000636 | 0.000636 0.00722
1 omo ) ' ) 3
or|g|nal_shape_MaX|mum2DD|ame 0.004786 | 1.004798 | 0.004786 0.01107
2 terColumn_Peri 7
original_gldm_LargeDependencelL -0.003822 | 0.996185 | 0.003822 0.01291
3 owGraylLevelEmphasis Peri ' ' ) 4
original_glrim_RunLengthNonUnifo 1.000000 | 0.000000 | 0.01346
4 rmity_Tomo 0.0000004 4 4 6
wavelet- 0.01362
LLH_glIrim_RunLengthNonUniformi | 0.000001 | 1.000001 | 0.000001 ' 7
5 ty Tomo
original_shape_MeshVolume_Tom 0.0000005 1.000000 | 0.000000 | 0.01364
6 o 5 5 7
wavelet-
LLL_glrim_RunLengthNonUniformit | 0.0000001 1'00;)000 0'0010000 0'017386
7 y Tomo
wavelet HLH glcm_Idmn_Tomo | 0.0000000 0'993 999 0'0%%000 0'0?3442
8 2
o orlg|nal_shape_VgerVoIume_Tom 0.0000006 1 .OOé)OOO 0.00é)OOO 0.0;761
wavelet-HHH_gldm_Dependence 1.000004 | 0.000004 | 0.01900
10 NonUniformity _Tomo 0.0000043 3 3 0
11 wavelet-HLH_glcm_ldn_Tomo 0.001601 | 1.001603 | 0.001602 0'019967
log-sigma-1-0-mm- -
3D_glrim_RunLengthNonUniformit | 0.0000004 0.999999 | 0.000000 | 0.02113
5 46 3
12 y Tomo 6
log-sigma-3-0-mm- -
3D_glrim_RunLengthNonUniformit | 0.0000005 0.999999 | 0.000000 | 0.02240
5 50 2
13 y Tomo 0
wavelet-HHL_gldm_Dependence | 0.0000110 | 1.000011 | 0.000011 | 0.02458
14 NonUniformity _Tomo 9 1 09 5
wavelet-LLL_glszm_SizeZone 1.000000 | 0.000000 | 0.02462
15 NonUniformity _Tomo 0.0000009 9 9 1
wavell\let-LHIT_gIrIrn_RunLength 0.0000002 0.999999 | 0.000000 | 0.02478
16 onUniformity_Tomo > 8 22 6
wavelet-LHH_glrlm_RunLength 0.0000002 | 1.000000 | 0.000000 | 0.02486
17 NonUniformity_Tomo 8 3 28 3
wavelet-HLH_glem_Idmn_Peri | 0.0020533 | 0-997948 | 0.002053 | 0.02524
7 36 1
18 6
wavelet-HLH_glrim_RunLength 0 0060013 0.999998 | 0.000001 | 0.02662
19 NonUniformity_Tomo ’ 8 6 38 7
20 original_shape_SurfaceArea_Tomo | 0.0000007 1 'OO$ 000 0'00$ 000 0'026668
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