

http://www.sciencedirect.com/science/journal/03043835
https://www.elsevier.com/locate/canlet
https://doi.org/10.1016/j.canlet.2019.02.054
https://doi.org/10.1016/j.canlet.2019.02.054
mailto:tiantanchenbaoshi@163.com
mailto:liwenbin@ccmu.edu.cn
https://doi.org/10.1016/j.canlet.2019.02.054
http://crossmark.crossref.org/dialog/?doi=10.1016/j.canlet.2019.02.054&domain=pdf



http://cancergenome.nih.gov/
http://cancergenome.nih.gov/
http://www.cancerimagingarchive.net/
http://www.cancerimagingarchive.net/
http://www.mccauslandcenter.sc.edu/mricro/
http://www.mccauslandcenter.sc.edu/mricro/



http://www.r-project.org/
http://www.r-project.org/












https://doi.org/10.1016/j.canlet.2019.02.054
https://doi.org/10.1016/j.canlet.2019.02.054
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref1
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref1
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref2
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref2
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref2
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref3
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref3
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref3
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref3
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref3
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref4
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref4
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref4
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref4
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref5
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref5
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref5
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref6
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref6
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref6
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref6
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref7
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref7
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref7
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref8
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref8
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref8
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref8
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref8
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref9
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref9
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref9
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref9
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref10
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref10
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref10
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref10
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref11
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref11
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref11
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref11
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref12
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref12
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref12
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref12
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref13
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref13
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref13
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref14
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref14
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref14
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref15
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref15
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref16
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref16
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref17
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref17
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref17
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref17
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref18
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref18
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref18
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref18
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref19
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref19
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref19
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref19
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref19
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref20
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref20
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref20
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref20
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref20
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref21
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref21
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref21
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref22
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref22
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref22
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref22
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref23
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref23
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref23



http://refhub.elsevier.com/S0304-3835(19)30154-5/sref23
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref23
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref24
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref24
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref24
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref25
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref25
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref26
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref26
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref27
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref27
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref28
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref28
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref28
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref29
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref29
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref29
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref30
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref30
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref30
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref31
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref31
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref31
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref31
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref32
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref32
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref32
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref32
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref32
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref33
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref33
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref33
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref33
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref33
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref34
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref34
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref35
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref35
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref35
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref36
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref36
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref36
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref37
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref37
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref38
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref38
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref38
http://refhub.elsevier.com/S0304-3835(19)30154-5/sref38

	�D�i�f�f�e�r�e�n�t�i�a�t�i�o�n� �o�f� �g�l�i�o�b�l�a�s�t�o�m�a� �f�r�o�m� �s�o�l�i�t�a�r�y� �b�r�a�i�n� �m�e�t�a�s�t�a�s�e�s� �u�s�i�n�g� �r�a�d�i�o�m�i�c� �m�a�c�h�i�n�e�-�l�e�a�r�n�i�n�g� �c�l�a�s�s�i�f�i�e�r�s
	�I�n�t�r�o�d�u�c�t�i�o�n
	�M�a�t�e�r�i�a�l�s� �a�n�d� �m�e�t�h�o�d�s
	�P�a�t�i�e�n�t� �e�n�r�o�l�l�m�e�n�t
	�M�R�I� �d�a�t�a� �a�c�q�u�i�s�i�t�i�o�n� �a�n�d� �r�e�g�i�o�n�-�o�f�-�i�n�t�e�r�e�s�t� �s�e�g�m�e�n�t�a�t�i�o�n
	�R�a�d�i�o�m�i�c� �f�e�a�t�u�r�e� �e�x�t�r�a�c�t�i�o�n
	�F�e�a�t�u�r�e� �s�e�l�e�c�t�i�o�n� �m�e�t�h�o�d�s
	�F�e�a�t�u�r�e� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �m�e�t�h�o�d�s
	�P�r�e�d�i�c�t�i�v�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �m�a�c�h�i�n�e�-�l�e�a�r�n�i�n�g� �c�l�a�s�s�i�f�i�e�r�s
	�S�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�i�s

	�R�e�s�u�l�t�s
	�C�l�i�n�i�c�a�l� �a�n�d� �m�a�g�n�e�t�i�c� �r�e�s�o�n�a�n�c�e� �i�m�a�g�i�n�g� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s
	�Q�u�a�l�i�t�a�t�i�v�e� �r�a�d�i�o�m�i�c� �f�e�a�t�u�r�e� �a�n�a�l�y�s�i�s
	�F�e�a�t�u�r�e� �s�e�l�e�c�t�i�o�n

	�D�i�s�c�u�s�s�i�o�n
	�C�o�n�f�l�i�c�t�s� �o�f� �i�n�t�e�r�e�s�t�s
	�A�c�k�n�o�w�l�e�d�g�m�e�n�t�s
	�S�u�p�p�l�e�m�e�n�t�a�r�y� �d�a�t�a
	�R�e�f�e�r�e�n�c�e�s




