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(5Ζ&ȇLQ�WHPHO�DPD©ODUóQGDQ�ELUL�GH��©RFXNODUóQ�YH�JHQ©OHULQ�\HU�
DOGóNODUó�DUDġWóUPDODUó�ġHNLOOHQGLUHQ�¸\N¾OHULQ��GHQH\LPOHULQ��HWLN�

PHVHOHOHULQ�YH�GX\DUOóOóNODUóQ�¸áUHQLOPHVL�YH�SD\ODġóOPDVóGóU��
%XUDGD�\HU�DODQ�¸UQHN�GXUXPODU��DUDġWóUPDFóODUóQ�NHQGL�V¸]OHUL\OH�

\DSWóNODUó�NDWNóODUGóU�YH�DPD©ODQDQ�GD�NDUġóODġDELOHFHNOHUL�GDKD�
]RUOX�YH�WDUWóġPDOó�HWLN�NRQXODUGD�EDġND�DUDġWóUPDFóODUD�\DUGóPFó�

ROPDNWóU���HġLWOL�XOXVODUDUDVó�EDáODPODUGDQ�YH�IDUNOó�DUDġWóUPD�
SDUDGLJPDODUóQGDQ�GHUOHQHQ�EX�¸UQHN�GXUXPODU��HWLN�G¾ġ¾QFH\L�

JHOLġWLUPHGH�YH�©RFXNODUOD�\DSóODQ�DUDġWóUPDODUGD�HWLN�X\JXODPDODUó�
L\LOHġWLUPHGH�EDġYXUXODELOHFHN�V¾UH©OHUH�óġóN�WXWPDN�¾]HUH�

NXOODQóOPóġWóU��$UDġWóUPDFóODUGDQ�EHNOHQHQ��EX�¸UQHN�GXUXPODUó��NHQGL�
GHQH\LPOHUL�YH�EDáODPODUó�©HU©HYHVLQGH�GLNNDWH�DOPDODUóGóU��
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�UQHN� GXUXP� ��� 6LQLU� VLVWHPL� J¸U¾QW¾OHPH� DUDġWóUPDODUóQGD�
WHVDG¾ȴ�EH\LQ�EXOJXODUó�

$UND�SODQ�EDáODPó�

7HVDG¾ȴ�EH\LQ�EXOJXODUó��Ζ%)��VDáOóNOó�©RFXNODUGD�YH�\HWLġNLQOHUGH�DUDġWóUPDODUD�
NDWóOGóNODUó� ]DPDQ� WHVSLW� HGLOHQ�YH�J¸U¾Q¾U� VHPSWRPODUó�EXOXQPD\DQ�EH\LQ�
DQRUPDOOLNOHULGLU�� $UDġWóUPDODU� VóUDVóQGD� EX� GXUXPODU� DġDáóGDNLOHU� G¤KLO�
ROPDN� ¾]HUH� Q¸UR� J¸U¾QW¾OHPH� WHNQLNOHUL\OH� HOGH� HGLOLU�� \DSóVDO� �05Ζ�� YH�
LġOHYVHO� �I05Ζ�� PDQ\HWLN� UH]RQDQV� J¸U¾QW¾V¾�� PDJQHWRHQVHIDORJUDȴ� �0(*���
HOHNWURHQVHIDORJUDȴ� �((*�(53�� YH� \DNóQ� Nó]óO¸WHVL� VSHNWURVNRSL� �1Ζ56���
Ζ%)�� JHOHFHNWH� VHPSWRPODUD� \RO� D©DELOPHVL� \D� GD� QLKDL� WHGDYL� EL©LPOHULQL�
HWNLOHPHVL� EDNóPóQGDQ� NOLQLN� ¸QHP� WDġó\DELOLU�� %XQXQOD� ELUOLNWH�� ELOLPVHO�
WRSOXOXN�KHQ¾]�EXQODUóQ�VóNOóáó�NRQXVXQGD�VDáOóNOó�ELU�WDKPLQH�VDKLS�GHáLOGLU��
©¾QN¾� VLVWHPDWLN� ELOGLULP� \RNWXU� YH� N¾©¾N� \D� GD� QRUPDO� VD\óODQ� EXOJXODUóQ�
D©óNODQPDVóQóQ�N¾©¾NOHULQ�\DUDUóQD�ROXS�ROPDGóáó�NRQXVXQGD�ELU�PXWDEDNDW�
GD�EXOXQPDPDNWDGóU��'DKDVó��NDWóOóPFóODUó�EX�V¾UHFH�G¤KLO�HWPH�YH�NRUXPD��
DQRUPDO�EXOJXODUó�RUWD\D�©óNDUPD�YH�V¸]�NRQXVX�NLġLOHUH� LOHWPH�EDNóPóQGDQ�
EXJ¾Q�DUDġWóUPD�ELULPOHUL�DUDVóQGD�IDUNOó�SURVHG¾UOHU�L]OHQPHNWHGLU���RFXNODU�
YH�HUJHQOHUGH�Ζ%)�J¸U¾OG¾á¾QGH�©HġLWOL�HWLN�NRQXODU�J¾QGHPH�JHOLU��

(WLN�J¸UHY�

.OLQLN� ROPD\DQ� DUDġWóUPD� RUWDPODUóQGD� ¸QHPOL� NOLQLN� EXOJXODUD� XODġóOPDVó�
EL\RHWLN�YH�WóEEL�D©óGDQ�ELU�NRQX�ROXġWXUXU���QHPOL�ELU�J¾QGHP�ġXGXU��Ζ%)ȇVL�
RODQ�DUDġWóUPD�NDWóOóPFóODUóQD�WHGDYL�X\JXODQPDOó�Pó��X\JXODQDFDNVD�EX�QDVóO�
\DSóOPDOó"� 'ROD\óVó\OD�� Ζ%)ȇQLQ� RUWD\D� ©óNDUóOPDVó�� ¸QHPL� YH� EX� NRQXGD� QH�
\DSóODFDáó�DUDġWóUPD�NDWóOóPFóODUóQóQ�L\LOLáL�YH�DUDġWóUPDODUóQ�WXWDUOóOóáó�D©óVóQGDQ�
WHPHO�¸QHPGHGLU��%XQXQOD�ELUOLNWH��QH�\DSóOPDVó�JHUHNWLáLQH� óġóN� WXWDELOHFHN�
NDQóWODU�\HWHUVL]GLU���¾QN¾�EX�DODQGDNL�NRQWUROO¾� WHGDYL�DUDġWóUPDODUó�\RNWXU�
YH�Q¸UR�J¸U¾QW¾OHPH� �HQ�EDġWD�05Ζ� YH� I05Ζ�� ©DOóġPDODUó�GD� VRQ�������\óOóQ�
¾U¾Q¾G¾U�� %DġND� ELU� GH\LġOH� X]XQ� ¸QHPOL� ©óNDUóPODU� L©LQ� HOGH� YHUL� \RNWXU��
6RQ� RQ� \óOóQ� DUDġWóUPDODUó� WHPHO� DOóQóUVD� Ζ%)� VóNOóáó� ��� LOH� ���� DUDVóQGD�
GHáLġPHNWHGLU� YH�EXQODU�QHRSODVWLN� �¸UQHáLQ� L\L� YH� N¸W¾�KX\OX� W¾P¸UOHU�� YH�
QHRSODVWLN�ROPD\DQODU�ġHNOLQGH�VóQóȵDQGóUóODELOPHNWHGLU��1HRSODVWLN�ROPD\DQ�
Ζ%)� ġXQODUó� L©HUPHNWHGLU�� NLVWOHU�� \DSóVDO� YDVN¾OHU� DQRUPDOOLNOHU�� KLGURVHIDOL��
PDOIRUPDV\RQ��DġóUó�EH\D]�PDGGH�\RáXQOXáX��VHVVL]�EH\LQ�HQIDUNWODUó��N¾©¾N�
EH\LQ�NDQDPDODUó��HUNHQ�06��Ζ%)ȇOHULQ�WHVSLW�HGLOPHVL�¾]HULQH�DUDġWóUPDFóODUóQ�
QH� \DSóODFDáóQD� NDUDU� YHUPHOHUL� JHUHNLU�� $UDġWóUPDFó� D©óVóQGDQ� EDNóOGóáóQGD�
ELU� DQRUPDOOLáLQ� WHVSLWL� ULVN� IDNW¸UOHULQL� GHáLġWLUPH\H� \¸QHOLN� P¾GDKDOHOHUH�
J¸W¾UHELOLU�� %X� EDNóPGDQ� ELULQFLO� LKWL\D©� Ζ%)ȇQLQ� QDVóO� HOH� DOóQDFDáóQD� LOLġNLQ�
SURVHG¾UOHULQ�EHOLUOHQPHVLGLU���UQHáLQ��\DSóODELOHFHN�LġOHPOHU�DUDVóQGD�VHYNWH�
EXOXQPDPD�� UXWLQ� Q¸URORMLN� VHYN�� DFLO� VHYN� YH�\D� GD� GDKD� VRQUD� WDNLS� \HU�
DODELOLU�� 1H� YDU� NL�� DVHPSWRPDWLN� WHVDG¾ȴ� EXOJXODUó� WHGDYL� HWPHQLQ� JHUHNLS�
JHUHNPHGLáL�� JHUHNL\RUVD� QDVóO� HGLOHFHáL� NRQXVXQGD� HOGH� NDQóW� ROPDGDQ�
VHYNLQ�DFLOOLáLQH�NDUDU�YHULOPHVL�J¾©W¾U��8\JXQ�SURVHG¾UOHULQ�ROPD\óġó�� VDQNL�
NDWDVWURȴN�ELU�GXUXP�\D�GD�KXNXNL�JLULġLP�L©LQ�EHNOHQL\RUPXġ�JLEL�ELU�GXUXPXQ�
GRáPDVó� LKWLPDOLQL�DUWóUóU��.DWóOóPFó�D©óVóQGDQ�EDNóOGóáóQGD�� WHVDG¾ȴ�EXOJXODU�
RODVó�ELU�DQRUPDOOLáH�LOLġNLQ�ND\JóODUó�WDKULN�HGHELOLU��ΟġLQ�L©LQGH�SR]LWLI�DPD�\DQOóġ�
ELU�EXOJX��GDKD�VRQUDNL�WHWNLNOHULQ�E¾\¾OHQ�PDOL\HWL�YH�GLáHU�NRPSOLNDV\RQODU�
YH� VRQX©ODUD� LOLġNLQ� ND\JóODU� JLEL� KXVXVODU� GD� YDUGóU�� � 'ROD\óVó\OD�� LNLQFL� ELU�
JHUHNOLOLN�GH��¸]HOOLNOH�©RFXN�\D�GD�HUJHQ�NLġLOHUVH�EXOJXODUóQ�NDWóOóPFóODUD�QDVóO�
DNWDUóODFDáóQD�NDUDU�YHUPHN�YH�HEHYH\QOHU�YH�ELULQFL�GHUHFHGH�QH]DUHW�HGHQ�
KHNLPOHU�EDNóPóQGDQ�PDKUHPL\HWLQ�VóQóUODUóQó�©L]PHNWLU��

�UQHNOHU�YH�\DSóODQ�WHUFLKOHU�

<DNóQODUGD�\DSóODQ�ELU�DUDġWóUPDGD�.XPUD�YH�DUNDGDġODUó��������PHUNH]OHULQGH�
\DSóODQ�ELU�05Ζ� WHWNLNLQH� NDWóODQ� ��� VDáOóNOó� ©RFXN� YH� HUJHQLQ� �ȇLQGH� ��������
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Ζ%)� WHVSLW� HWWLOHU�� %XOJXODUóQ� KHSVL� ©RFXáD� \D� GD� ©HUJHQH�� HEHYH\QOHUH� YH�
KHNLPOHULQH� DNWDUóOGó�� %LU� NOLQLN� Q¸URGL\RORJ� ROD\ODUóQ� ¾©¾� L©LQ� VHYN� ¸QHUGL��
�D�� YDNDODUóQ� LONLQGH� �VRO� VHUHEHOODU� \DUóN¾UHGH� KLSHULQWHQVLWH�� ELU� NRQWUDVW�
DMDQOD� ELUOLNWH� 05Ζ� WDYVL\H� HGLOGL�� 7DNLS� DQDOL]L� DUGóQGDQ� Q¸URGL\RORJ� YH�
Q¸URORJ�EXOJXQXQ�EHOLUOL�ELU�¸]HOOLáH�VDKLS�ROPDGóáó� �QRQVSHVLȴN��VRQXFXQD�
YDUGóODU�� �E�� LNLQFL� YDNDGD� �VDá� SHUL\HWDO� EH\D]� PDGGHGH� DUWDQ� EHOLUWLOHU��
Q¸URGL\RORJ�EXOJXQXQ�QRQVSHVLȴN�RODELOHFHáLQL�\D�GD�PLJUHQ�� LOWLKDSODQPD�
\D� GD� HQIHNVL\¸]� ELU� V¾UHFLQ� NDUġó� WHSNLVL� RODUDN� /\PH� KDVWDOóáó� YH�\D� GD�
GHPL\HOLQL]DV\RQ� VRQXFXQGD� RUWD\D� ©óNPóġ� RODELOHFHáLQL� G¾ġ¾QG¾�� ΟNL� \óOOóN�
ELU� WDNLS� ©DOóġPDVóQóQ� DUGóQGDQ� D\Qó� GXUXP� \HQLGHQ� J¸]OHQGL� YH� E¸\OHFH�
DQRUPDOOLáLQ� NOLQLN� D©óGDQ� ¸QHP� WDġóPDGóáó� VRQXFXQD� YDUóOGó�� �F�� ¾©¾QF¾�
YDNDGD� �SRWDQVL\HO� RODUDN� YDVN¾OHU� PDOIRUPDV\RQOD� LOLġNLOHQGLULOHELOHFHN�
NR]DODNVó�EH]HGH�LIUD]DW��NDWóOóPFó�DOWHUQDWLI�ELU�Q¸UR�J¸U¾QW¾OHPH�SURWRNRO¾\OH�
\HQLGHQ�GHáHUOHQGLUPH\H�WDEL�WXWXOGX�YH�KHUKDQJL�ELU�LġDUHW�\D�GD�DQRUPDOOLN�
EXOXQDPDGó�� 'DKD� ¸QFH� DQODWóODQ� EXOJXQXQ� WHNQLN� ELU� \DSD\OóN� ROGXáX�
G¾ġ¾Q¾OG¾��*HUL\H�NDODQ�EHġ�YDNDGD� LVH�EX�GXUXPODUó�DQDWRPLGHNL�QRUPDO�
IDUNOóOóNODU� RODUDN� GHáHUOHQGLUHQ� ELU� Q¸URGL\RORJ� YH� ©RFXN� Q¸URORáXQXQ�
P¾GDKDOHOHUL\OH�KHUKDQJL�ELU�VHYN�LġOHPLQH�JHUHN�J¸U¾OPHGL��

.HQGLQL]H�VRUXODU�G¾ġ¾QFHOHU�

6DáOóNOó� ©RFXNODUóQ� EH\LQ� J¸U¾QW¾OHPH� DUDġWóUPDODUóQD� J¸Q¾OO¾� RODUDN�
NDWóOPDODUó\OD� LOJLOL� HWLN� NRQXODUó� HOH� DODQ� NóODYX]ODU� \HQL� JHOLġWLULOPHNWHGLU��
1¸URHWLN�DODQóQGDNL�©HġLWOL�DUDġWóUPDFóODU�EH\LQ�DUDġWóUPDODUóQGD�Ο%)ȇ\H�\¸QHOLN�
\DNODġóPó� GHULQOHġWLUHFHN� VRUXODU� RUWD\D� DWPóġWóU�� $ġDáóGD�� EX� EDáODPGD�
GLNNDWH�DOóQPDVó�JHUHNHQ�NLPL�WHPHO�QRNWDODU�¸]HWOHQPHNWHGLU��

ȏ� %H\LQ�J¸U¾QW¾OHPH�WHNQLNOHUL�NXOODQDQ�DUDġWóUPDODU�V¸]�NRQXVX�ROGXáXQGD��
ELOJL�WHPHOLQGH�RQD\�V¾UHFLQLQ�ELU�SDU©DVó�RODUDN�J¸Q¾OO¾OHUH��©RFXNODU�YH�
HEHYH\QOHU��Ζ%)�EXOPD�RODVóOóNODUó�YH�EXQXQ�VRQX©ODUó�KDNNóQGD�GRáUX��]HO�
RODUDN��EXOJXODUOD�QH�\DSóODFDáó�YH�KHU�ELU�VLQLUVHO�J¸U¾QW¾OHPH�WHNQLáLQLQ�
VóQóUOóOóNODUó� DQODWóOPDOóGóU�� (EHYH\QOHUH� YH� JHQHO� RODUDN� NDWóOóPFóODUD�
EXOJXODUóQ� D©óNODQPDVó� NRQXVXQGDNL� WHUFLKOHUL� VRUXOPDOó� YH� DFLO� VHYN�
GXUXPODUó� �WDNLS�� GóġóQGD� Ζ%)� NRQXVXQGD� ELOJLOHQGLULOPHPH� VH©HQHáL�
NHQGLOHULQH�WDQóQPDOóGóU��

ȏ� $UDġWóUPDFóODU� DUDġWóUPDODUóQó� WDVDUODUNHQ� YH� DUDġWóUPD� HNLSOHULQL�
ROXġWXUXUNHQ� SRWDQVL\HO� Ζ%)� EXOJXVX� GXUXPXQX� KHVDED� NDWPDOóGóUODU�
�PH]XQODU�YH�GRNWRUD�VRQUDVó� L©LQ�NDSDVLWH�JHOLġWLUPH��DUDġWóUPDFóODUóQ�YH�
NDWóOóPFóODUóQ�SHGLDWULN�Q¸URGL\RORML�YH�Q¸URORML�KL]PHWOHULQH�HULġLPL��QLKDL�
VHYNOHU�YH�WDNLS�P¾GDKDOHOHUL���

ȏ� $UDġWóUPD�PHUNH]OHUL�YH�(WLN�.XUXOODUó��RUWD\D�©óNDQ�EH\LQOH�LOJLOL�EXOJXODUOD�
LOJLOL� JHUHNHQOHULQ� \DSóOPDVóQD� YH� NDWóOóPFóODUD� DNWDUóOPDVóQD� \¸QHOLN� HWLN�
\DNODġóPODU� JHOLġWLULOPHVLQGH� LġELUOLáL� \DSPDOóGóU�� %X� ©DEDQóQ� ELU� SDU©DVó�
RODUDN� Ζ%)ȇQLQ� DUġLYOHQPHVL� YH� VLQLUVHO� DNWLYDV\RQGDNL� GHáLġLNOLNOHUOH�
LOJLOHQLOPHVLQH� \¸QHOLN� NóODYX]ODU� EHQLPVHQPHVL� JLEL� NRQXODU� GD� GLNNDWH�
DOóQPDOóGóU��

5HIHUDQVODU

'L�3LHWUR��1���	�ΖOOHV��-����������ΖQFLGHQWDO�ȴQGLQJV�LQ�SHGLDWULF�EUDLQ�UHVHDUFK��$�
FKLOGȇV�ULJKW�WR�NQRZ��&DQDGLDQ�$VVRFLDWLRQ�IRU�1HXURVFLHQFH�$QQXDO�0HHWLQJ�
6\PSRVLXP�Ȋ&KLOGUHQ��HWKLFV�DQG�WKH�EUDLQȋ��9DQFRXYHU��%&�

+DUWZLJVHQ�� *��� 6LHEQHU�� +�5��� 'HXVFKO�� *��� -DQVHQ�� 2��� 	� 8OPHU�� 6�� ��������
ΖQFLGHQWDO� ȴQGLQJV� DUH� IUHTXHQW� LQ� \RXQJ� KHDOWK\� LQGLYLGXDOV� XQGHUJRLQJ�
PDJQHWLF�UHVRQDQFH�LPDJLQJ�LQ�EUDLQ�UHVHDUFK�LPDJLQJ�VWXGLHV��D�SURVSHFWLYH�
VLQJOH�FHQWHU�VWXG\��J. Comput. Assist. Tomogr���34����������
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ΖOOHV�� -���.LUVFKHQ��0�3���.DUHWVN\��.���.HOO\��0���6DKD��$���'HVPRQG��-�(���5DɝQ��
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-RUGDQ�� /�&���0F.LQVWU\�� 5�&��� .UDXW��0�$��� %DOO��:�6�� 9HQGW�� %�$��� &DVHOOD�� -�)���
'H%UDXQ�� 0�U��� 6WURXVH�� -�-��� 	� 6LOHQW� ΖQIDUFW� 7UDQVIXVLRQ� 7ULDO� ΖQYHVWLJDWRUV��
��������ΖQFLGHQWDO�ȴQGLQJV�RQ�EUDLQ�PDJQHWLF�UHVRQDQFH�LPDJLQJ�RI�FKLOGUHQ�
ZLWK�VLFNOH�FHOO�GLVHDVH��Pediatrics, 126��������

.LP��%�6���ΖOOHV��-��.DSODQ��5�7���5HLVV��$���	�$WODV��6�:����������ΖQFLGHQWDO�ȴQGLQJV�
RQ�SHGLDWULF�05�LPDJHV�RI�WKH�EUDLQ��Am. J. Neuroradiol., 23������������

.XPUD��6���$VKWDUL��0���$QGHUVRQ��%���&HUYHOOLRQH��.�/���	�.DQ��/����������(WKLFDO�
DQG� SUDFWLFDO� FRQVLGHUDWLRQV� LQ� WKH� PDQDJHPHQW� RI� LQFLGHQWDO� ȴQGLQJV� LQ�
SHGLDWULF�05Ζ�VWXGLHV��J. Am. Child Adolesc. Psychiatry, 45������������

0RUULV��=���:KLWHOH\��:�1���/RQJVWUHWK��:�7���:HEHU��)���/HH��<�&���7VXVKLPD��<���
$OSKV��+���/DGG��6�&���:DUORZ��&���:DUGODZ��-�0���	�$O�6KDKL�6DOPDQ��5����������
ΖQFLGHQWDO�ȴQGLQJV�RQ�EUDLQ�PDJQHWLF�UHVRQDQFH�LPDJLQJ��6\VWHPDWLF�UHYLHZ�
DQG�PHWD�DQDO\VLV��BMJ, 339������

1HOVRQ��&�$����������ΖQFLGHQWDO�ȴQGLQJV�LQ�PDJQHWLF�UHVRQDQFH�LPDJLQJ��05Ζ��
EUDLQ�UHVHDUFK��J. Law. Med. Ethics, 36����������

.DWNóGD� EXOXQDQ�� 6HEDVWLDQ� -�� /LSLQD�� 8QLGDG� GH� 1HXURELRORJ¯D� $SOLFDGD�
�81$�� &(0Ζ&�&21Ζ&(7�� DQG� &HQWUR� GH� ΖQYHVWLJDFLRQHV� 3VLFRSHGDJµJLFDV�
$SOLFDGDV��&Ζ3$�816$0���%XHQRV�$LUHV��$UJHQWLQD�

�UQHN� GXUXP� ��� �RFXNODUOD� \DSóODQ� J¸U¾ġPHOHUGH� VóNóQWóOó�
GXUXPODUó�HOH�DOPD�LNLOHPOHUL�

$UND�SODQ�EDáODPó�

=LPEDEZH�� 7DQ]DQ\D� YH� %.ȇGD� +Ζ9� HSLGHPLVL� EDáODPóQGD� JHQ©� EDNóFóODUOD�
J¸U¾ġPHOHUL�GH�L©HUHQ�DUDġWóUPDODU�JHU©HNOHġWLUGLN��.DSVDQDQ�©RFXNODU�NURQLN�
KDVWD�ELU�DLOH�¾\HVLQH��©RáX�NH]�+Ζ9ȇOó�ELU�HEHYH\Q��EDNPD�VRUXPOXOXáX�WDġóPóġ�
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