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őÑ#{¥#ń× 
 
őÑŪđ� MRIću3Ć�� radiomics�ïé£Ĵ"-0 

ěĪĻĹ#¼»²�& IDH�ĉ#`ú 
 
ô�� Ůî� ¾ 
 
ń× 
±Ñ: 
ěĪĻĹ (glioma) $�ď»ĸĹč#]�ŭĺĹ�\&Û+Ůũ²"Ņ.10	ěĪĻĹ
$ heterogeneous!Ĺč#Ŧ���/�ĩİu3íŕ���¼»² (grade) 3įŕ���
~ū�10	¼»²�Û+Ů�ĻľĹ glioblastoma  (GBM) $�Ó��÷ĎÔø�ñ�"
Ëè�1��0+##�5 ®ą¢Ă$à�" 10%Ğ�Ũ­"¼�	(��~¡ři£Đ"
$�ěĪĻĹ"	�� IDH1/2 �ĉ�ATRX�ĉ�TP53 �ĉ�æĽl 1p/19qzð ! 
�śń!ři¡ĉ­���Ė.10	IDHI�ĉ	-&�#KOT9��0 IDH2�ĉ$�
#]�+Û+śń�Û+ç¯�!0ři¡ĉ­��0	IDH1 �ĉ$ lower grade glioma 
ůLrGGŰ # 50-80%�GBM# 12%"ŏ*.1�`¸"³
ĒŠ���0	 
ěĪĻĹ#ŌÒ#:VSG=@UAVG$ċĄìá"-0+#��0���ĜĐqŃ3j

���,��ĄĐ"Ĺč#WŚ~#)#ŌÒ"!0��! #�Ūü��0	�."$¼»

², IDH�ĉ#Ýý$�ÂŁÁĈ3�*÷ĎÔŞ3ö¤��¹0#���1.3÷Ďex
�"`ú��0���Þ(��	 
 MRI$Ł�ŌÒ�÷Ďŉć�ļ°ĥĄ�÷Ď�¤ģ"Ö­Đ"oĆ�1��0	MRI$Ũ
qŃĐ��0�����!NRCF��0	 
Ũòņ~¬ÆÏ"���� MRI ÍuÔø"ÆÏ8SFV<=ću (diffusion kurtosis 

imaging, DKI) ��0	DKI$ÆÏDU?Sću (diffusion tensor imaging, DTI) -/+�
ĄőX$òĘ"õ~¡#ÆÏ#ÿ½3łă�1��0��1�DKI #�
�
#HQNV
@$ěĪĻĹ#¼»²ŌÒ"ÝĆ��0�#����0	 
�
��DKI3Ć��ěĪĻĹ#¼»²ŌÒ"Š�0Õ¢#ėĠ$�ću-/Ä}���

�
#HQNV@"���#)êŊ��+#��0	�1$��Ð#þºŝ3ĭĲĐ"É

ħ��êŊ�05JTVB�$!�	�#-�!5JTVBÔø$ radiomics��%1��
0	Radiomics$�Ďću3Ĭ����$!
�EV@���Ã��Ó�!£Ł~Ŝ3Ç�
Ě���Ú"��ĎĆću
.�ŝ#EV@3Ä}�~ä�m.
#`ú3ŀ� workflow
3łă�0ňĿ��0	 
� À�#ėĠ#đĐ$�T2b0ću (T2b0) , DWI,DTI, DKI-/ radiomics# workflow3
Ć�Ä}���Ð#þºŝ3©Œ"ïé£Ĵ3ŀ��ěĪĻĹ#¼»²ŌÒ�& IDH�ĉ
`ú3ŀ�ŌÒOES3n¿�0����0	 



 
Ôø:  
ãc�£�£Śš«ċţ"� 2014 ® 9 Ü
. 2018 ® 1 Ü(�#ßş"Ì}Ł(�$ą
êŁ�ŀ21�ċĄŌÒ"�ěĪĻĹ�ŌÒ�Ę¤��Čp#���MRI ću�gY# 2
�#âh3û����0Čp3ėĠ©Œ���	 
1. Ł�" T2b0, DWI, apparent diffusion coefficient  (ADC, DTI
.¹.10HQNV@
# 1ğ) , fractional anisotropy  (FA, ��
 DTI
.¹.10HQNV@# 1ğ) , ��
��mean kurtosis  (DKI
.¹.10HQNV@# 1ğ	gYMK�ĝ�0	) #y�
#<V86U=�Íu�1��0	 
2. MRI Gadolinium-enhanced T1WI  (GdT1) � fluid attenuated IR (FLAIR) �[Ô�
+(�$��1
�Íu�1��0	 
(��2014® 9Ü
. 2017® 7Ü(�#Čp3£ĴĆ#EV@>CF"�2017® 8Ü

. 2018® 1Ü(�#Čp3ĀĢD=FĆ#EV@>CF���	 
¼»²"Š��$�ïé£Ĵ"Ŕ0ČpÐ3År�0�*"�grade IV# GBM� grade 

III� grade II# LrGG#bĳ"~��Ňä3ŀ������	IDH�ĉ$�'� Sanger 
sequence"�ö¤��	 
 Volume of interest (VOI)f�#ću3oĆ��űğū#ÍµÔø��/ 8+9× 
(10+11+13+13+5) =476 ğū�űČp��/ 476×6=2856 ğū#þºŝ3Ä}�0���
��	 
 
� īåų 
¼»²ŌÒ 
� 55 p�©Œ�!/�{ŋ$ 14 Čp# grade II #ěĪĻĹ (&(4»ØĨĶĹ diffuse 
astrocytoma 3p�_ġœĻĹ oligodendroglioma 11p) �12Čp# grade III#ěĪĻĹ 
(ŗ´¿»ØĨĶĹ anaplastic astrocytoma 7 p�ŗ´¿»_ġœĻĹ anplastic 
oligodendroglioma 5p) �grade IV#Čp� 29p (y� GBM) ����	ę�³² 1.5T
#âpY� 27Čp�ę�³² 3.0TâhY� 28Čp�Íu�1���	1Čp#) (diffuse 
astrocytoma) 1.5T�3.0T# 2�#âh�Íu�1���	ĀĢD=FĆ#EV@>CF$
11p��/�y� 3.0T�Íu�1���	 
� Û+Ħ²#Ů�¼»²ŌÒ#ïé£ĴOES$�k_ROIGSumAverage, k_LLLLGRE, 
k_HHLZSN, k_LHLStrength, d_LHLEntropy, d_LLLGCorrelation# 6�#þºŝ3o
� SVM (kernel is rbf, c is 1.0)  3oĆ������ĀĢD=FĆEV@>CF"©�0`
úĂ$ 0.91 (10/11) �AUC$ 0.93 ± 0.03���� 
IDH�ĉ`ú 
� ę�³² 1.5T#âhY� 26p�3.0T#âhY� 24p#ŉ 50p�©Œ�!��	1Č
p#) (grade II diffuse astrocytoma�¼»²ŌÒ��ë#Čp) 1.5T�3.0T# 2�#âh



�Íu�1���	{ŋ$ IDH Ŝą�� 25 p  (anaplastic astrocytoma� 2 p  �
glioblastomas 23 p) �IDH1 �ĉ�� 25 p (diffuse astrocytoma 3 p�anaplastic 
astrocytoma 4 p� oligodendroglioma 10 p�anaplastic oligodendroglioma 4 p� 
glioblastoma 4p) ����	IDH�ĉ$y� IDH1�ĉ (R132H) ��/�IDH2�ĉ$
ŏ*!
��	¼»²ŌÒ��ë"ĀĢD=FĆ#EV@>CF# 11 p$y� 3.0T �Í
u�1���	 
� Û+Ħ²#Ů� IDH �ĉ`úOES$ k_LHLStrength, b2_LLLGVariance, 
b2_HLLGCorrelation, b2_LLLLRHGE #Ų�#þºŝ3oĆ��SVM (kernel$ sigmoid, 
c $ 500, gamma $ 0.0001) 3Ć������ĀĢD=FĆEV@>CF"©�0`úĦ
²$ 0.82 (9/11) ��/�AUC$ 0.92 ± 0.03 ����	 
 
� ĵ¨ų 
áėĠ�$�MRI ću
.Ä}��þºŝ#)3Ć��ŮĦ²"�ěĪĻĹ#¼»²ŌÒ
�& IDH�ĉ`ú3ŀ�ïé£ĴOES3n¿��	þ"ÝĆ!þºŝ$¼»²ŌÒ�$
ADC�MK
.�IDH�ĉ`ú�$ b2000DWI�MK
.�1�1Ä}�1�	 
� Radiomics�$�ÎªĮću3ću�$!
EV@���Ã�Ó��£Ł~Ŝ��0	ć
uEV@
.�Ð#þºŝ3Ä}�Ňä�0����ļ°Đ�ċĄĐ!aŒ3`ú�0	þ

"ćuEV@3x�����ři¡ĉ­3`ú�0��$ radiogenomics ��%10	á
ėĠ$�T2b0, DTI�& DKI#�ğū#MRI<V86U=3Ć��ěĪĻĹ#¼»²ŌÒ
�& IDH�ĉ`ú#ïé£ĴOES3n¿���#ÝĆ»3óŖêŊ���ùā�¹0Ţ
/�*�#ėĠ��0	 
Ů bt DWI$õ~¡# slow components#Ê}"-/v1��0�ķ»�Ě��1�	
/�Ů bt DWI� IDH�ĉ`ú"ÝĆ��0�ß·�1��0	 
� áėĠ"	��+�Ů b t DWI
.Ä}�1�þºŝ$ IDH �ĉ`ú"ÝĆ��0�
ķ»�Ě�1�	 
ADC $ÆÏ#���3�FA $ÆÏ#ĉÔ»3�1�1ł���0�ĵ�.1��0	 

ADC $ĨĶ§²3�Ù��	/ ADC $ěĪĻĹ#¼»²ŌÒ"ÝĆ��0�ň21��
0	Han.� Kang.$Ů� bt# DWI-/Ĥ}�1� ADC� grading"ÝĆ��0�
�3Ě�����1$À�#īå�ĕē�!�	 
MK$õ~¡#ÆÏ� #Ğ²�Ţ�1��0
3ću���+#"!0	ĄőĐ"$�

DKI$ DTI-/+ąl{�#õ~¡#È�3-/òĘ"�Ù�0	DKI�þ"MK�ěĪ
ĻĹ#¼»²ŌÒ"ÝĆ��0��$Õ"�
�+#ėĠ�Ě��1�N@Ňä"-��

+Ě�1��0	áėĠ�+ MK -/Ä}�1�þºŝ�¼»²ŌÒ3ŀ�ïé£ĴOE
S3n¿�0ť"śń!¶�3å����0	IDH�ĉ`ú"���$�Bisdas.� IDH
�ĉ#`ú" DKI�ÝĆ��0�ķ»3Ě����IDH�ĉ#Ýý$^"wĊæĽ"-�
�ö¤�1�ĀĢ��ŎŬEV@>CF"-0êō$ŀ21��!�	À�$�;U7Vø



"-/ IDH �ĉ#Ýý3ö¤��EV@>CF
.�MK -/Ä}�1�þºŝ��0
k_LHLstrength � IDH �ĉ`úOES#Ħ²�X"¦Z���0��3Ņ}���."
ĀĢ��ŎŬEV@>CF3Ć��Ě��	 
þºŝ$ semantic � agnostic!+#"���10	Sematic!þºŝ�$kı,�́ ÿ�
���ģ�WŅ��dş"ŏĖ�ķ!þºŝ��0	WÔ�agnostic!þºŝ$ću"Ňä
|Ą3���+#"!/�ću3Ĕ*0���þºŝ#Ř�3ŏĖ�0��$ŧ��	

Agnostic!þºŝ$�."Wñ	-&bñgX"~�.10	Wñ# agnostic!þºŝ$�
s�#L8>S#t#~¬"©�I=F9QMŇä3ŀ����¹.10	WÔ�bñgX

# agnostic !þºŝ#Ä}Ôø��-
Ć�.10+##W�"D8=BPŇä��0	
áėĠ"	���¼»²ŌÒ�& IDH�ĉ`ú"þ"ÝĆ��0�ķ»�Ě�1�þºŝ
$�Wñ# agnositc!þºŝ��0 d_LHLEntropy3Ť���y�bñgX# agnostic!
þºŝ����	 
� áėĠ"$�
�
#ŐŪ�¢��0+##�DWI, DTI, DKI# radiomicsŇä�ïé
£ĴOES#n¿�ěĪĻĹ#¼»²ŌÒ� IDH�ĉ`ú"ÝĆ��0�ķ»�Ě�1�	 
 
 


