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ĽË,s¥,įÐ 
 
ĽËŚû� Oscillating gradient spin-echo (OGSE) ç?ó� ÄÉ²ļp, 

�āúÞĵ(Ģ°»ó 
ä�� y«� Õ� 
 

magnetic resonance imaging šMRIŢ'Èp�<;ÄÉ²ļpšdiffusion-weighted 
imaging�DWIŢ(-åu�,ÄÉŉ{?m��|(�&²ļ� õp,�('�:�åu�
,ÄÉ�xŒ�< ŕ�?ü¨ú+şm�(�&Çt�;	¢ōú*ÄÉ,���?Ĭ� 5

+ÄÉlÊ(��Åá?ó�;	DWI'ÄÉlÊ?Â����ďČ*ÄÉñĿ,4?Ĭ�&�
*� 5�4��,ÄÉlÊšapparent diffusion coefficient�ADCŢ?Åá(�&ó�;	 
Ģ°'ó�;·Ú, DWI-b+ pulsed gradient spin-echošPGSEŢç?ió�&�:�

PGSEç'-ÄÉÒŐ,þė|+ÃĪú*Œ±��; 5ãŃúŏ�ÄÉÒŐ�ió�<&�
;	ń¯�oscillating gradient spin-echošOGSEŢç(��Í��Áç�Ģ°MRIĭę'6
ió�Ĝ(*#&� 	·Ú, PGSEç(ã0OGSEç+8; DWI-�motion probing 
gradientšMPGŢ,�èÊ?�|��;�(+8:�ÄÉÒŐ?þė|�;�(�'�;	 
ģôÄÉšECJu¬Ţ,���ADC-ÄÉÒŐ+j��*�	�*>"�Ķ¢� ÄÉÒ

Ős+åu��œ�+īĈ�;1)Ą{�*����ë¢�<; ADC-�ŀ�Ô,ÄÉlÊ
'�;	ĒĘs,ÄÉ-�ĖĕĒĘ�đěġ�đěs©�¡*)à
*¸đßŇ?���; 

5�ģôÄÉ'-*�	�, 5�ÄÉÒŐ�ŏ�*;(�yŅ,8�*¸đßŇ+ôÚ�;

œ�(åu�-8:īĈ��ë¢�<; ADC-íńú+e^�;	�¨+�ÄÉÒŐ�þ�
*;(�œ�(åu�,īĈ-êª��ADC-íńú+�z�;	�,8�+�OGSEç+
8; DWI?ó�&�ö*;ÄÉÒŐ+��; ADC,�|?Þĵ�;�(+8:�÷�,¸đ
*sŌßŇ?Æ¢�;�(�×µ�<&�;	 
P@[MT7ISVY\IW[��ŝđě?ó� qĩÿĆ'-�OGSEç+8#& mJ

F\X',HBKë¢��Ĝ'�;�(?ĉĸ�&�;	{î7NM,ğ+¨�;ÿĆ'-�

OGSEç'ÄÉÒŐ�þ�*;(â­ğĒĘ, ADC��z�;(��ÄÉÒŐj�½���
�<&�;	{î,ğħĨULX7NM,¼½×ğÝ�+¨�;ÿĆ'-�ADC,e^-ŏ�
ÄÉÒŐ8:6þ�ÄÉÒŐ+��&8:©��*;�(?Ñ9�+� 	ï+�Baron9-
OGSEç, diffusion tensor imagingšDTI)+8;Þĵ(IVSY\IW[ULX?ó�&�
¼½×ğÝ�'Ĳ§�<;xŒÄÉ�łĐ,O\Kð�½+Ł��;6,'�;�(?Ñ9�

+� 	¾½Ġø+��;ÄÉÒŐ, ADC/,³Ŕ+$�&6ő¹�ş3#&�&�;	
OGSEç?ó� þ�ÄÉÒŐ+8;NM,¾½Ġø,Þĵ-�ñ�,(�=ŗŖŌĠø+�
�&,4+¨�&ĩ><&�;	ŜŐ9-�OGSEç( PGSEç+8;ö*;ÄÉÒŐ?ió
�&�ĥ½(¾½,ŗŘŌĠø?}w�;,+ ADC,�|�Ôó'�;�(?Ñ9�+�
 	 



�,8�+�¸đ*sŌßŇ,Æ¢7Ġø,ĥ¾½,vÌ, 5+�NM,¼½×ğÝ�7

ŗŖŌĠø?Þĵ� OGSEç+8;DWI,���*�<&�;��Ģ°»ó,Ôó½+$
�&,ÿĆ,Ħą-3!_~u'�;	3 �OGSEç+8;DWI,Ģ°QZMGX,Ď±
Ĺk+Ôó*P@[MT6ÑĀ+�<&�*�	 
ÙÿĆ'-�3�ÿĆţ'�ĊÎ½ÄÉP@[MT(�&ý9<;AXD[��OGSEç+

8; DWI,Ģ°QZMGX,Ď±Ĺk+Ôó*P@[MT'�;�Þĸ� 	ÿĆŤ'-�
Ï­õpķÌ+��&ãŃúŋň�7��DWIşm�÷�'�;ĝĔ��ě,sŌßŇ�
OGSEç+8#&Æ¢�Ĝ�Þĸ� 	ÿĆť'-�e¾½±(ş¾½±,ğĠø?}w�;
,+ OGSEç?ó� ö*;ÄÉÒŐ+��; ADC,�|�Ôó'�;�Þĵ� 	 
 
ÿĆţ� �ŀč±,Ŋ�+8; Oscillating gradient spin-echo (OGSE) ç?ó� ÄÉ²ļp
, ADC,�| 
 
�ûú�ĊÎ½ÄÉP@[MT(�&ý9<;AXD[��OGSEç+8;DWI,Ģ°QZ
MGX,Ď±Ĺk+Ôó*P@[MT'�;�Þĸ� 	 
�Îç�9$,AXD[P@[MTšC8H18
C16H34Ţ? 3T MRI(Prisma, Siemensă) ?ó�
Èp� 	bn 0, 7000 s/mm2(� 	OGSEç'-ÄÉÒŐ 4.3�5.1�6.5�9.3msš�èÊ
50�40�30�20 HzŢ�PGSEç'-ÄÉÒŐ 20�40�60ms(��Ĵ 7RB[M,ÄÉÒŐ
?Ķ¢� 	�<�<,AXD[P@[MT, ADC?ë¢� 	ADC, ¢½-��{lÊ
?ċt�&Ĺk� 	 
�ēÜ�AXD[P@[MT, ADC-�ÄÉÒŐ?�|��&612]¢!# 	�AXD
[P@[MT,ÄÉÒŐ,�|+¨�;�{lÊ,®�n- 0.90
2.18Š'�:���<6
5%Øì( ¢�&� 	 
�Ě§�AXD[- OGSE ç+8; DWI ,Ģ°QZMGX,Ď±Ĺk+Ôó*P@[MT(
��;	DWI 'şm�?Ă�÷�+¨��OGSE ç+8;þ�ÄÉÒŐ, DWI ?ņz�;�
(-�sŌßŇ+�%�ćŐúxŒÄÉ(�ŀč±,ADC/,¦`?}w�;,+´ĉ$�Ĝ
½��;	 
 
ÿĆŤ� þ�ÄÉÒŐ?ó� ÄÉ²ļp+8;ĝĔ��ě,Þĵ 
 
�ûú�ĝĔ��ě-aooğ¤+��&ÄÉ²ļp'şm�?Ă��MRI'şř±+Ļ5
;	ĝĔ��ě,sŌßŇ?Æ¢�; 5+�OGSEç'ÄÉÒŐ?þ�� DWI?Èp�
&ĝĔ��ě, ADC,�|?Ĺk� 	 
�Îç�ĝĔ��ě?Ļ5 27�?¶Îıú+Ĺk� 	MRIÈp+- 3T (Prisma, 
Siemensă) ?ó��bn 0, 1000 s/mm2(� 	�èÊ- 0Hz (ÄÉÒŐ 35.2ms)�30Hz (Ä
ÉÒŐ 6.5ms)+Ķ¢�&Èp� 	�
,ÄÉ²ļp'ĝĔ��ě�ùŀ�ğĞŞé+ ROI



?Ķ¢� ADC?æ5�ö*;ÄÉÒŐ+��;�ßŇ, ADC,�|?Þĵ� 	 
�ēÜ�ĝĔ��ě�8.ùŀ, ADC,®�n-�ÄÉÒŐ 35.2ms(ãŃ�&�ÄÉÒŐ
6.5ms'Ô¿+ş�# 	ğĞŞé, ADC,®�n-�ÄÉÒŐ 35.2ms(ãŃ�&�ÄÉÒ
Ő 6.5ms'Ô¿+e�# 	ĝĔ��ě, ADC,®�n-�ÄÉÒŐ 35.2ms( 6.5ms,�
�<,��6�ğĞŞé8:e�# 	 
�Ě§�ĝĔ��ě+��; ADC,ÄÉÒŐj�½-�ćŐúxŒÄÉ?Ă��;	þ�Ä
ÉÒŐ+8; ADC�ğĞŞé8:6ĝĔ��ě'e�,-�ćŐúxŒÄÉ,��(�ěs
,č±+ôÚ�;�Ĝ½��;	 ĝĔ��ě+��;�ŀč±(ćŐxŒÄÉ, ADC/,¦
`?}w�;+-�6.5ms8:þ�ÄÉÒŐ'Þĵ�;ºį��;	 
 
ÿĆť� þ�ÄÉÒŐ?ó� ÄÉ²ļp+8;ş¾½±(e¾½±,ğĠø,Ŏw 
 
�ûú�ğĠø-÷òĒĘ�ú*¾½±7c¶*)+8#&WHOuś+�%� grade�
�
+uś�<;e¾½±ğĠøšWHO grade ���Ţ(ş¾½±ğĠøšWHO grade ��
�Ţ?}w�;,+ OGSEç?ó� ö*;ÄÉÒŐ+��; ADC,�|�Ôó�Þĵ�
 	 
�Îç�ş¾½±,ğĠø 11�šWHO grade � 8��grade � 3�Ţ�e¾½±,ğĠø
10�šWHO grade � 7��grade � 3�Ţ?¶Îıú+Ĺk� 	ÈpÎç-ÿĆŤ(�
à'�;	ÄÉÒŐ 6.5ms, ADC map�9ÄÉÒŐ 35.2ms, ADC map?êċ��ADC 
subtraction map?hÀ��ADC subtraction map+��;Ġø, ROIs,Ó�nš�
ADCmaxŢ?ë¢� 	e¾½±(ş¾½±,ğĠø+��;�ADCmax+Ŋ���;�ãŃ�

 	 
�ēÜ�ş¾½±ğĠø-e¾½±ğĠø8:6Ô¿+�ADCmax�ş�# 	 
�Ě§�6.5
35.2ms+��;ÄÉÒŐj�½-e¾½±ğĠø8:6ş¾½±ğĠø,1�
�²��sŌĒĘßŇ,Ŋ��Ă��< 	�,ÄÉÒŐj�½,Ŋ�-�ğĠø, gradeu
ś+´ĉ$�Ĝ½��;	 
 
ÙÿĆ'-�ÄÉÒŐ,þė��Ĝ(*# Oscillating gradient spin-echošOGSEŢç?

ó� ÄÉ²ļp,�āúÞĵ(Ģ°»ó?ĺ4 	�āúÞĵ'-�ĊÎ½ÄÉAXD[P

@[MT, ADC-ÄÉÒŐ+j��*��(?ĀĻ��AXD[�Ģ°QZMGX,Ď±Ĺ
k+Ôó*ĊÎ½ÄÉP@[MT'�;�(?£ĸ� 	Ģ°»ó'-�sŌßŇ,Æ¢, 

5+�ĝĔ��ě+¨�þ�ÄÉÒŐ?ó�& ADC,�|?Ĺk� (�=�ADC,ÄÉÒ
Őj�½?Ļ5�ćŐúxŒÄÉ,���Ă��< 	3 �ş¾½±(e¾½±,ğĠø+

¨�þ�ÄÉÒŐ?ó�& ADC,�|?ãŃÞĵ� (�=�6.5
35.2ms+��;ÄÉÒ
Őj�½-e¾½±ğĠø8:6ş¾½±ğĠø,1��²��sŌĒĘßŇ,Ŋ��Ă��

< 	 



���*�9�Ģ°MRIĭę'- OGSEç+8;ÄÉÒŐ,þė|+Œ±��;	�, 
5�NM+��; in vivo,đěHBK,¢ō|+-Ĥ#&�*�	3 �Ĳ§�< ÄÉÒ
Őj�½�rfú+),8�*sŌßŇ�9ôÚ�&�;�-3!_ÑĀ'�;	in vivo+�
�;ÄÉÒŐj�½,��(�&�đěHBK7đěs�|!�'*��đě�ĒĘ7ĒĘģ

f,_�]½,³Ŕ6Ě�9<;	�<9,Þĵ+-ľĽ,g���;���9*;sŌßŇ

,Æ¢+-�8:þ�ÄÉÒŐ,ió�ĮÊ,ÄÉÒŐ,ió�DTI+8;ĳÛ?z�;�(
�Ö3��	 
Ģ°õpķÌ+��&�OGSEç� DWIşm�÷�,ŎwķÌ+¦`�; 5+-�d¶

�9*;OGSEç+8;ýİ?Ħą�&���(�Ö3<;	 

 


