
���MRA����	
��
����

7

�����

�� � � �

�������	
��
��� CT Angiography 

�CTA�������������������
 !"�

�#$%&'�()*+,���-./�
01234

5	6* MRI �78���9:;<=	>�?@AB+

CDEF�(<=GHI�	JK��?L�M�N�


Time Of Flight �TOF�O��?P*7*�+TOFO
�(

<=I�QR�SIT<=
UV�>�W����XR

YZ[R�SIT9:;<=
\]�>��\^�7_

`T+,���abc<=�d<=6e�P*��7)

B GE f	8�� Inflow Inversion Recovery �8��

IFIR�O��?P*79:;<=	>�gh?i(M��

j?k"j_�8�� IFIRO�Llmnopq?rs�

tuvwm blood suppression inversion time �BSP TI�

�x*7yz�{|?}~B.

����	
�

�P��
 GEf	 1.5T MRI	 Optima360��P�

n�
 Torso�n�?�P_B+8�� IFIR
����

�P�����L�_B+3D FATSAT FIESTA?�w�

j_�field of view �FOV�43cm��� FOV1.0 �43cm��

�un��
 2.0mm����p��w��p 36 �un

�����p�w��S
 SI�S�L�_B+�u��


 1��#�_�� 4.2ms�echo time �TE�2.1ms��

� ¡¢ 70£�¤< IR¥p�
�P¦§�¨©ª«�

� IR¥p�?(<=G¬#QR	 FOV­M®7�II

�¯�°±_B+²£³´
 PURE ?�P�nvwµ

�¶�m6_��ASSET �2.00Ph�?�P_B+̈ ·� 

¸�¹nº
»¼��S 224����S 256�¥p�½


125Hz��¾
 Autoj_B+L���
����¬#¿

ÀM��Á 3Â4J��~B.

L�ÃÄ
 20ÅÆ	ÇÈÉupÊ¶« 5Ë�ÌÍ 3Ë�

ÎÍ 2 Ë��8�� IFIR O�7 BSP TI ? 1200msÂ

1800ms `�ÏÐW¦79:;<=	L�?}*�ÑÒ

yzjÓÔyz?}~B.

ÑÒyz
�EF	012ÕÖ 2 Ë�MR ×Ø?}T

012ÙÚ 6Ë��Û;	 3Ük�x*7}~B+Ý9

:;<=	ÞßR>�	à£? 1.ájâe>��)7*

6*�2.�`#>��)7*6*�3.ã_>��)7*��

���MRA ����	
��
�����

����� ��� ���	
� ��� �
���� ���

������ ��� ����� ��� ����� ���

�� �ä8�� Inflow Inversion Recovery�8�� IFIR�O?P*79:;<=	Þß?>�M��j?k"j

_�8�� IFIRO���	>�å?rs�tuvwm��� blood suppression inversion time�BSP TI�	æç

è?{|_B.

BSP TI? 1200Â1800ms`�ÏÐW¦9:;<=?L�_�<=�é=�«wê�ë¸·	 3Ük? 5ìí�

ÑÒyz_B. ÓÔyz
��j��X	îï	�p·u�·ð?ñ±_B.

9:;<=
�BSP TI ?ò5M�j>�gh�i(_B� 1600ms Ûó
ô±j6~B+é=	>�
 1200

Â1800ms`�õö_B+��­	îï�÷;M�«wê�ë¸·
 1600ms�æøj6~B.

Ûó¬#�8�� IFIRO�9:;<=?L�M�N��PM� BSP TI
 1600ms�æç���jùú��B.

�Key words�û 9:;<=�8�� IFIRO�BSP TI 

�������	
��	� 
����� �����

���������� 
����� �����

�������	
��	� �����

����� ��� !"#$�



�������	
 vol.15 �2018�

8

4.��������	�
�5.�
������	�
�

��� 5����������������� ! 1."

#$���	�
�2.%����	�
�3.&�$���

	�#��4.'()*���	�#��5.���	�#��

��� 5 ����������+,�-�./012�

3���4
�56789:�� ! 1."#$���	

�
�2.%����	�
�3.&�$���	�#��4.

'()*���	�#��5.���	�#����� 5�

���������;<=����>�	��?=	�

��Tukey-Kramer @=A�	
�B�CD=EF��


���! 5%(��.

GHIJ!�KL-�./?(���./?=MD��

KL/��./B=	����MD ROI!��N��"O

�������P��QR2,�KL-(�����S

��� �5T! Tukey-Kramer @=A�	
�B�C

D=EF��
���! 5%(��.

�� � � �

UVW IFIR @=A�	XWY<�QR2,�=� 1

�����UVW IFIR@=A�
;(�QR2,�=�

Z�����[
;(0����

� 1�Inh IFIR�����	
��
�

QR2,���
\���]^IJ�� =� 2 �_

`7�����QR2,����! BSP TI1200msa

1600ms��!���0bc�	�$�1600ms0
��

!���(#F��1600ms ���!dD(#$"#


bc!#e
�#$%fO<#"F�.

gh������� =� 3 �������!,�g

hBSP TI=iejD[
'*���0&%��1200ms�

1300ms�1400ms( 1600ms�k�!
�#0%fO<

�.

3���4
�56789:�� =� 4 �����

�56789:! 1200ms "O 1600ms ��! BSP TI

=ie[
'*���!bc'l�&F�0�1700ms�

1800ms(&%[
'l0�O<��1600ms0m$!�

��(#$�1200ms�1300ms�1400ms�1800ms�B

�
��!����&F��

GHIJ(�	KL/���n:`�:B=($� 5�

����)*(#
��./�o[
KL�./!

1200msa1600ms���+��1600ms�dD(#$�

]^IJ(gh�'l0�O<�1200ms ( 1600ms �

k�
�#0�O<�.

� 2�
��
���������

�

�

�

�

�

�

�

�

� 3��������

� 4�������� !"#$%���



��
 MRA �������������

9

� 5�&'/()*+%,-%

�� � � �

UVW� MR AngiographypMRAq(�	,eA�O

<
 TOF@!�r 10ms� TRk��`s��-.[


tu:n=/v��	�
�w��f�`s���0[


KL���!1<
0��`s���E#KL���

!2
'l0&
�

UVW IFIR@!�34x IRyz�=5F	"OXW

���BSP TI(�{67|k=jD��
���;�67

|k! 1000msa2000ms� �jD���;�k�-.

[
tu:n=!./([
�w��f�`s���E

#KL$,}~������
�BSP TI�jD=ie[

<�KL���}~!,e#
0�IRyz���F	8

9Y<�KL�./$:;[
<��n:`�:012

[
�w�<�QR2,�=XW[
��=� BSP TI�

C�0���&F�.

>:�C���,���?� BSP TI =iejD[


'*��}~!,e#F��;<! BSP TI 0i�@A

�!�B�@A�$$Xv}~�-.��K-0�$�


��CD[
;(0��
�f��
\��!./�

����
�{�#F�(�4O<
.

BSP TI= 1600ms�$ie�	$�,�������

!bc�#"F��;<!�,��K-E 0Ee�

1600ms�FOV-��F
QR2,��K-0G��/

v�Y<��f(�4O<
�>�$ BSP TI 1600ms�

IRyz���XW}~�-.��K-0QR2,��


��CD���f�BSP TI=w<��iejD�	$�

�}~!���#"F�(�4O<
�c4	KL�.

/�:;��$KL��n:`�:012[
;($d

H�&
(�4O<
�

������!,�(!I#$ 1600ms ���$&%

���;<!���K-0Je BSP TI = 1600ms�$

ie 1700ms�1800ms(jD[
(Xv}~�-.��

K-!"�K��L,���Y<
��0bc[
�f�

���!&%=MF�(�4O<��>:�Xv}~�

!QR2��(N��0��Y<��QR2��!�\

"OK-0�
�f� IR yz��./=O([�0P

Q�&
0� N��! IR yz��}~=�\���[


;(�RSY<
;(0�6���>��C�TU�

&
.

UVW IFIR@�!��,�"O�QR2,�����

��56��#*K���./0O73���4
�5

6789:0�O<
�;<!���Z�"OV�"F

	�W@�X�d�WY��;
(�4O<��BSP TI 

1200a1600ms �! BSP TI =ie[
'*�5678

9:����!�+���;<!,��./0�0$�

KL�./(KL��n:`�:0�+���f��5

6789:0�Z�#e#F�"O�&
(�4O<��

1600ms ���[����0&%���!�KL�./

0�+[
;(�KL(��n:`�:012��KL

-�./12�0�Z>�{�#F��f(�4O<��

�56789:�o\(�	���A�	�
 TOF@�

]A0
A�&
(�4O<
�����56#*�K

��! TOF @�^_��TOF @�����#�`��

=UVW IFIR @�^_[
;(�QR2,��,}~

�^_0a��&
(�4O<�.

UVW IFIR@(gh�XW@�&
 Time-SLIP@=

A�	�,�=XW��bcO�de���!�./f 

0m!�#
 TI ! 1500ms �&F������!

1600ms �,����!m�(#F��w�Hg(�	

!�QR2,���
!��,��B��KL�$��

�	"O�hi0i��f��K-0�
��CD[


���[
|k0i�"O�&
(�4O<��

��"O�UVW IFIR@�QR2,�=XW[
��

! BSP TI!,���0m�">����0%#e��5

6789:0m�(#
 1600ms 0��	�
(�4O

<�.

�� � � ��

UVW IFIR @�QR2,�=��[
;(0a��

&F��UVW IFIR @�QR2,�=XW[
��



�������	
 vol.15 �2018�

10 

BPS TI! 1600ms0���&
(�4O<�����U

VW IFIR@�QR2,�=XW[
��W@�X�d�

WY�K���3���4
�56789:0jk[


;(0&
�f�TOF @(Al 	UVW IFIR @=A

�
;(0m���.

�� � � 	�

���=no[
�¡�$�
�#pqrpst=�

�����T¢7�uh£¤v¥(�	XW�pwxy

��¦`n§¨��uh�;�@=�z$�	©e{|

=}��~�[.

�¥�������������[ª� COI«��&


�¬������!�­<$
$� ).


����

�q ���������
3�®,��¯����s°

`sn�2015�

�q ��x�±D�MRI������ 1�� ¡²¢£

³¤2008�539-553�

¥q Sign¦
pMRI�´µ¶§¨·s:q-GE§z�¸��

 ¡²GE§z�¸�¹ºyn¤

 http://gecommunity.on.arena.ne.jp/signa-

l/QuickGuide/MRIQuickGuide_Inhance_rev5.pdf�

¨q �©�KLª«¬­��-GE Healthcare Japan®-

W¯?°±²���³²´µ¶Z·A¸» �¹º

»;2015�Nov.4¤

 http://jikikyoumeikonwakai.kenkyuukai.jp/FilePr

eview_Subject.asp?id=4842&sid=1704&cid=352&r

ef=%2Fsubject%2Fsubject%5Flist%2Easp 

¼q bc½¾�¿ÀÁ��ÂÃÄ'"�3TMRI��F


Time-spatial labeling inversion pulseptime-SLIPq

@=A���,�=�XW��(KL����C��

��¼½P¾Å��ÆÇ¿ 2016¤72(11)²1113-1121. 


