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     nolpqg,rstuv(Arteriovenous Malformations, wx

AVM) y1z{|}o~���{,q�@�n����OB�n;�

�����,����N�� 5%����������*��~��,

���Tef��,� �@¡¢;£¤¥��,¦§�T¨©; 

     ª«�.�¬,n®¯°[���uv,±²�~³l�q�O,

´�µ¦¶CE·; _`ab%cd¸ 1992����¹º(Gamma 

Knife), » 1993�.¼½¾ Gamma Knife®¯ AVM¿À� 1997�

10�ÁfÂÃÄ 216Å}®¯fÆ;ÇÈnÉL��®¯fÆgTÊ,

°[� AVM¦@ËQÌÍ�Î+;É�À,�¹Ïn®¯ÐÑ}Ò

�Óq�ÔÕ}AÖ×ØÙ( N²MRI/MRA)ÓÚD¿ÛoÜÝ�

Þ(Gamma Plan^«)®¯ßàÓá Isocenters�]âãäå[��æ; 

Pçè�é�²êë¾�ì-íÀîï¿ Gamma Knife®¯

AVM}¯ð, ñ¿«�>òg�óôõö÷øù�5®¯K}úT

�ûoüýþ��û�@�´��&(Risk Factors); 
 
�CP���çè, ��ËQ¿�Î�: 

(1) ¯ð>�� C¸¿ Gamma Knife®¯ AVM}®	
>�, �

�TÊq�P��[�á®	
ä���¶�µ, q��[,

®	
���; 

(2) úT�>�� :×�oüýT��,  N�²q�ÖÃ�[�, 

ÖÃ�[, ����Toüý;È�Ø¬��ä����, �

Toüý}��, �¬�ä����"·;�×�¬KT

���Ê����g,  N¦²¿q�}[�y , ÖÃ�[

�, ¬K���ä��Ê�;ÚDûäoüý�q�È���

�:��äoüý�"ÀQ[û�¬�ä����", n¬

K�°����;   

 

���: �����, ��	, 
��, ���, ���, ����, �����. 
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Abstract : 

 

   Arteriovenous malformations (AVM) is one of the most common 

symptomatic vascular malformations of the central nervous system.  It 

could exist since the patients’ childhood.  The magnitude of the risk for 

hemorrhage from an untreated AVM is increasing with respect to age.  

The reported annual incidence of hemorrhage is 5%.  The hemorrhage 

could cause neurological deficit.  AVM may cause epileptic fits for 

untreated patients.   

The conventional treatment for AVM is the neurosurgery.  However, 

for some large AVM or those located in deep intracranial AVM, the risk of 

neurosurgery will increase tremendously.  The application of Gamma 

knife stereotactic radiosurgery to treat AVM is relatively recent 

development. There are 216 AVM patients have been treated with Gamma 

Knife in Veterans General Hospital-Taipei from Mar. 1993 to Oct. 1997.  

In the last 2 years, they found that the treatments results for large AVM are 

also very promising.  In the recent years, the treatment equipment and 

diagnostic tools (MRI/MRA) have significant improvement and/or the 

usage of computer package, named Gamma Plan, for dose planning and 

the decision of isocenters have increased the treatment effects of Gamma 

Knife to AVM patients.   

The study purpose of this thesis is to evaluate the treatment effects of 

Gamma Knife for AVM patients by using the survival analysis.  To 

evaluate the effects of prognostic factors on the inducing two major 

complications, named ARE(Aderse Radiation Effects) and Hemorrhage, of 

Gamma knife for AVM patients, we use the logistic regression method.  

According to our study, we got the following results: 

(1) The treatment effects: the size of AVM had significant effect on the 

complete obliteration (CO) rate.  The larger the volume of AVM is , 

the lower the CO rate will be. 

(2) The Complications: the size of AVM had significant effect on 

inducing ARE. And, the odds of inducing ARE is increasing wit 

respect to the tumor volume.  Moreover, for those patients with 

pre-hemorrhage, the odds of inducing ARE is higher than those 

without.  On the other hands, the size of AVM had significant 

positive effect on inducing post-hemorrhage. Again, the 

pre-hemorrhage will increase the odds of inducing hemorrhage. 
Keywords: AVM, Gamma Knife, MRI, Angiogram, ARE, Survival Analysis, Logistic Regression. 
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 ��������	
, ���������������������

���� !"#$%&'()�*+,-./01�23�456� !"

#$%&'()�7, 89:;;<=-"#$%()(Stereotactic Surgery)? 

>�?@-4A�BC9D$./$%E, FG XHIJK)LMNO�PQ, 

RSTUV$PQ�WQXY, FZG$%EC�[\]^NOPQ, _`$

a��b-cd�"#$%(), >ef4ghCij, klG[\m^_a�, 

nbo�(), p_Nqij(), rMs�tu, vwxyzR{|�} Lars 

Leksell89~ 1951��M�&'()�����RS�����, 4 1968�

�~���.q��&'()���, ���� !��Gamma Knife�[1]�n&

'()�cd�&'a�����,4, cd��'()-����', ��

���, ��'� ¡, v�¢-£.¤��&'¥, ¦	^Bg§¨©ª«A

¬%��®, b�¯�°±N²³´v�S¤�&'��nµª¶·�¸

¹�� !�&'(), v�º¤���»ª¼½/¾¿À'ÁÂ, 0YÃÄª

�.%ÅC(A¬), ÆAÇ_£��¤���È#É�$%�'�ÊËA¬Ì

ÍµÎ¡���nÏÐÑ, �®4ÒÓ�°±ÔÕÖ×ÍµØÈ�����, 

nÌÙÚ°±ÔÕµÛ�  

Ü � !�?@,-ÝG"#$%���Þß?@: 4A��BCEC.à

Þá�âE, ¦àÞáâEOãäåæ&^çØ�[\, èÌËª«�./N

OPQ�Lekselléê�ZG��Þß?@�ëÜº?��âEìí�Þá�¡B

îëÜ4Þ�ïðñò&'Á(Radiation Sources), ÖÊr'Á�&'¥èÌÄÂ

4Þß��¢ÝG$%K)ºA�Bqóô4�õ%, öNOA¬÷~Þß

q%, ÖA¬ÌÍµ$Å�Ãø�&'a�, vw� !�a��ù�� !"

#$%&'()(Gamma Knife Stereotatic Radiosurgery)�P7�� !úr 201

/¾¿À'Á, ûürýþ���H����(Collimators) [��.], �}ÌË

��	p:, 
TM�þ��¡È�á���'� (Radiation field)�{�'
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���TU(Dose planning)4� !a�S�Â���·:�å�, >ef��

}��çN, �A¬�`��á��q%, _�õ�����./A��WQX�

�'� ���èrÊ��, �èÌR�çN_���TU[1]� 

 �������41992� 	.q� !(Gamma Knife), b!-�"#$

��.q� !�Êr4����Íµ� !"#$%&'()a��A�, %

¡�¼4� !a�Y&'�ÌM�, ()C*C+, ,�$-./01, Íµ

234J(Magnetic Resonance Imaging, 5ù MRI)6Ns78J(Angiogram)0

9a�:;{, <±�=û>r?¡J@�bo��A�B¸���Cs�>r

DE��p�FGH, -I��JK��a���, �AÇÚ~§L�MN��

S>Or.PQÅ, 2Ra�YpS-./�A¬�Ì?¡��'YÌl´ *

NTU�MsVW*XVV, �-YZ��[��*\-<]^_�, `� !

bo��aa���, RS�þK)�ü��*\, .$´bcA����d

e, öA���������, ������ 
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�2.1  ���� 

 fghiá(Arteriovenous Malformation,5ù AVM)��#gOÂjzRk

d(Central Nervous System)Â±l�s7_±[2]�A¬Ìl4ÇmnÈ®�o

4� .p��CÊq� AVMp�r/q�Ô�s(a) tsfh(Feeding Arteries),  

(b) iáu(Nidus),  (c) vsgh(Draining Veins)[��w][3]�A¬x:�q�

-iáu(Nidus), bPAí�f�gh, ´ÔÕ�.yz{|}a�s7~, (

n4����æ�s7��X��AVMÆ�#�t¹x:Ës7Ð�4�gO

Ms, 	n *�Bd�zRX�, ¶·mÎ©Ì����� Ms�!�Ìl

����AVM�¡È�*��%�Vv�r�, Î©r���M��Çm�

��´�¤Ms!�� ��n�, �Ra�� AVMÇm��p�µ 5% �M

s!�(�u)� ¢��Ms, �� *���nbþs7Aí4NO���S

%���!r�þ���tu��� ¡¢��, AVM0£~ 3000�74¤

¥�,¦*§���Y4 1889�k� Giordano8�¨©Ë{|()ª, AVM,  

��«¬���S��|r.%®¯ Pean����°�_� AVM�±,(

)� �n��, cd�a��A-�G§g()ª,, �vr�s7iáI¡, 

6-A¬4gO²q, ÊË()�tu�-�¤�[4]� 

 1970�xy Dr. Steiner89G Gamma Knifea� AVM, õ®³G 25 Gy�

´Ó��(Peripheral Dose)�'È� AVM, *§ 80% ËC�È AVMRa�Y

Ì4µ�O¶¬(Complete Obliteration), R��wÊ·, AÇa�7� AVM�

tsfh�iáu��vsgh¸¹Ìl, a� 20/^ËY, s7��º»°

±����, � L4a����
TC��¼½�$%�J`01K)(x:

- MRI/MRA), Î©�GçN¾¿TUa�����'ÂßÅ¼(Isocenters)�%

�/¼(ù� Gamma Plan), bPèr�¡�	
� ÀÆ AVM�a�:;�
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rÁÐ��	\� ÌÂ§r�¡¢¡èÃ) 1990�Ë7�a�RÄ, �¼�O

Å� Gamma Knife×��~a�È� AVM�   

   �������Æ 1993�§¨G Gamma Knifea� AVMË�© 1997� 10

^ÇÈÉ 2162�a�RÄ� É	4� 2��a�RÄÂ, *§I¡� AVM

�ÌÊ�òË�a�:;� Ì������Ë Gamma Knifea� AVM�A�, 

v��
Í�K)�ì	, Ì�®¯��r/Î�� Ë7 AVMa��J`×

Ïs78J(Angiogram)ÐÀI¡ AVM�ræÑ¯�ÒIBAÓ½�w� Large 

AVM�°���xv�¡� AVMefG MRI/MRAJ`¾¿a�®����

�(Dose Planning), kl°�a�ªÊr_±�s7Ð�CçNÔ# Gamma Plan

� 	, ��./�°�Õ¤�v�(4 Gamma Plan 	Ë7-�G Kula 

Plan)�ÊË��Ö[×�����4b-¯Æfghiá(AVM)�AÇÊ_

��Ø�ÙÚ, {�ÖÙÚ�a�K)�ìíÊ��rÎ��Ø-ÛrÜ

_Ýw�Ê��rÎ�|Ì�®¯��RÞ: 

����Angiogram + Kula era(1993� 3^–1993� 7^) 

����Angiogram+MRI+ Kula era(1993� 8^–1996� 5^) 

����Angiogram+MRI+Gamma Plan era(1996� 5^ËY) 

 

    �~bß���, ����Ë� !(Gamma Knife)�°�aà�áfgh

iá(AVM)�AÇ, ÊË-âR�dT�ã, l���ä���AÇ`åÆA

æ�J@, �ÝG�çè�����K), rØ�éêA¬�aà�Ø� 

�

�

�2.2  ���� 

��NzR{|xãëìí�}����î~ìï�ðfË Gamma Knife

a� AVMAÇ��Ø, ���ña���ØòvwÖ[�ÞóÌlJ@a�:

;�ôYv3(Prognostic Factors), -Û´J@A¬��¶¬�õ�(Obliteration 

Rate)? bPôYv3|Ì����/�`å�a�K)�()Y�W*Xr�
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ð, �öRÞ: 

(1) AÇ/�`å:  

   ��(AGE), �÷(SEX), ()7Ms�¼(Pre-Hemorrhage,ø�(PRH)), A¬

%(ELOQ,Ë 1ùïgO²q ; 0ùï{q), A¬0¡ú�(SIZE,�Rs78

JYû�iáu(Nidus)�0¡ú�), ü��rVý-¡(SIZE=3), Â(SIZE=2), 

È(SIZZE=1), ghs7(VEIN,�÷Ë 1� 0ï· VEIN�rB), ()þ�æ�

¼(SPEZ), 	X´V~ SIZE (A¬0¡ú�)�X�C ELOQ(A¬%=0� 1)

�¼X, �C VEIN(rBghs7)�¼X� 

 

(2) a�K): 

    �'#É(Radiation Volume) : v� AVM�.PAí�s7ÊÔ�, >�

:�û��#, ���� OÌl��q�°±�N²³, ��TU�ª�A

¬¡È, vwA¬�#É-Ëa�®��'#É�x(5ù RV), ����}

	
���, º�'#É(RV)��¡, ¡, ÈrÔ, £%:cc 

RV1(�) RV2(�) RV3(��) 

RV�3 3<RV<10 RV�10 

   

    �'ÒÓ��(Peripheral Dose) : -����}V$��AÇ��'��, 

4_dT�ã®, ����}��ºÒÓ�'��(5ù PD)��¤, Â, �

rÔ, £%:Gy 

PD1(�) PD2(�) PD3(�) 

PD<18 18�PD<20 PD�20 

   

    �'ÂßÅ¼(Number of Radiation Shots,|ù� Isocenters) : _&'a�®, 

vA¬�§��Öá�, ÊË�}´ÝGçN¾¿��(Gamma Plan)
$&'

¥�Å¼�%, ö�'�� l��ô/A¬, |�¸�´ �°±N²

³�vw.p��A¬á����Ö6�¡, �'ÂßÅ¼,´YÆ��¤�  

   rÎ�(STAGE) : ��2.1��+, v��
Í�K)�ì	, a���A�
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®¯��r/Î�� 

 

(3) a�Y�W*X: 

    NTU(Adverse Radiation Effects,5ù ARE)�±l�.þ()Y�W*X

[5], ��æ���ü��ý/Vý- BNTU§��(ARE=0), .ýNTU§�

�(ARE= +)�B��X�(Clinical Silence)�NTU, �±ù�� Mild ARE, w

ýNTU§��(ARE= ++), rýNTU§��(ARE= +++),r®��!´º

�Výr*�NTU��W�.�, ù�rNTU§��(ARE1=1), �[×r/

BNTU�¯���J@��}!Ö[× Mild ARE-Û´�A¬��¶¬�õ

�(Obliteration Rate)�¤?  

    ,NTU{, .�±l�W*X�()YMs��(Post-Hemorrhage,5

ù POH), ü��ÈMs(petechia ,POH=1), ¡Ms(mass-hemo ,POH=3), s7�

Õ��§�(thrombosis ,POH=2), �	³(others ,POH=4)ý¡�, 	Âs7�Õ

��¦a�åæn�-1�§���~¡Ms��¼�á(6�), ÊË4_�ã

®, �ºÈMs(petechia ,POH=1)�¡Ms(mass-hemo ,POH=3)�W�.�ù

�rM§s§�(POH13=1)�, 	 �µ�Ö�W�>rMs§��.�

(POH13=0)� 

.p���Ø�ÙÚ, Ì����µ�ð�×!, �aà��W*X�"�

��P�-ÖZGdT�AÂ�#$%&'�ã(Logistic Regression)[×W*

X�(), {Ëo*�ã�A[×aà��-âlÆ Gamma Knifea� AVM

�:;_rkd��ã, 	nÙÚË Gamma Knifea� AVM��Ø� YZ"

����;l�a� AVM�]����Að\ª+,�-Y����./Â, 

01��� AVMAÇûl�ñ23��K)�4®æ� 
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���   ��� 

 

    5�÷,aà�Ë�W*X, ÊG�dT�A�öRÞ� 
 

�3.1  	
�� 

�~fghiá(AVM)�a�ef:l«ªA¬��¶¬(Complete 

Obliteration,5ù CO), R��rÊ·, klU-6à�¢rP7�8 Aís7, 

�®9rÌlMs»*��:�AÇ¦§¨Íµa�ªA¬��¶¬(CO)Ê

p�® �̄ÙÚ�Ø®, -Ë;<(A¬��¶¬)*�Êp�®¯�x:�=�, 

ÊË, ��Go*�ã�AÂ� Kaplan-Meier Estimate� Cox’s Proportional 

Hazards Model�Æ AVMAÇ_aà��ÙÚ[6]� 

 

3.1A    Kaplan-Meier Estimate 

4?r� Kaplan-Meier Estimateo*�ã�AÂ, -Ë®¯�>?, o*@

¼(Survival Function , S(t))�A?, �ï·MAÇo*SB.`$'¼�!�

@¼C, !,-;<(R:��)��*��!�@¼C[7,8]�n"D!¡4bEÊ

:×!�;<-A¬��¶¬(CO), n Survival Function , S(t), Êï·�F-A

¬����¶¬�!�@¼C, �}�GIÖHaà�, ÊË�ÝG SPSSd

TÔ#IM 1-S(t)�@¼Cá, ,ÌË+I�HM;<(A¬¶¬)*��ÈÉa

æ@¼C(Cumulative Density Function, c.d.f.), ��aà�@¼C� 

     

    {, Fº7ö�ôYv3(Prognostic Factors)�Ë�Ô(�J���'#É

Ô(RV,È,¡,¡), ��ÒÓ��Ô(PD,¤,Â,�), ��NTU�æÔ÷(ARE,

B,+,++,+++), ()7rBMsµÔ(PRH1), ()YrBMsµÔ(POH13), a

��ArÎ�(STAGE), ËC·A�÷[×�v3���Ô÷¯���aà�

��®¯�í�räÜ_?    
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3.1B    Cox’s Proportional Hazards Model 

     �	.
Ë Cox’s Proportional Hazards Model [7,8], [× AVMK¯aà

�(Hazard Rate)�Ìl�tuv3(Risk Factors)¯��Ò� "��=��Ìl

tuv3, �J�÷(SEX), ��(AGE), A¬0¡ú�(SIZE), �'ÂßÅ¼

(ISOC),  ()Y-ÛrNTU(ARE1), ()Y-ÛMs(POH13), �'#É

(RV), ÒÓ�'��(PD), ()7Ms�¼(PRH)V�4�ã:;C�-��

��aà�K¯*���G(Rates Ratio)�ÙÚ�v3�J@î�"D!¡-Ë

STATA6.0dTÔ#�_ Cox’s Proportional Hazards Model�dT�ã[9]� 

 

�3.2  ������ 

 

Ë� La� AVM®, x:�W*XrNTU(Adverse Radiation Effects,

5ù ARE), �Ms(Hemorrhage)§���ºNTU§���r/Bµ�, n(

)YMs§�Ö��-/ÛMsµ��vw, 4W*X�ðx:[×�-r/BN

TU(ARE1)Ë�()Y-/ÛMs(POH13), �~bµ/LMí�(Response 

Variables)N�wOí�(Binary Data), �PQ�RS-×rµþÌl:;��Ê

Ë�Ö[×b�wOí��ôYv3(Prognostic factors)¯��Ò®, ,:�

G#$%&'�ã(Logistic Regression)�ÙÚ�v3�J@î[10]� 

4[×J@r/BNTU(ARE1)�ð, R7Êö, �x:Ë�÷(SEX), �

�(AGE), A¬¡È(SIZE), �'#É(RV), ÒÓ�'��(PD), �'ÂßÅ¼

(ISOC), ()7-ÛMs(PRH1), ()Y-ÛMs(POH13)Vv3�_ÙÚ�n

4[×()Y-/ÛMs(POH13)�ð, �x:Ë�÷(SEX), ��(AGE), A

¬¡È(SIZE), �'#É(RV), ÒÓ�'��(PD), �'ÂßÅ¼(ISOC), ()

7-ÛMs(PRH1), r/BNTU(ARE1) Vv3�_ÙÚ�4"D!¡Eð-

Ë STATA6.0dTÔ#�_#$%&'T�(Logistic Regression Model), F�Ë

rkd�ô@�ã� 
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����   ����� 

 

 fghiá(AVM)�a�-� aàÊp�®¯�x:ÙÚQ�, n�:

l«ªA¬��¶¬(Complete Obliteration)klU-6à�ÊË��Go*�

ã�AÂ� Kaplan-Meier Estimate� Cox’s Proportional Hazards Model�Æ

AVMAÇ_aà��ÙÚ� 

 

§4.1  ������ 

4[×�Ø®, 899�[×4�=U	³v��Þ, £.v3Æaà�

�J@� 

 

4.1.A   Kaplan-Meier Estimate��� 

     4ÆNOfghiá(AVM)�AÇ	Va�®, -efVªA¬��¶¬

kU-��aà�°, vw�ØÙÚ®ËA¬��¶¬Êp®¯�=���

Q�n4o*�ã�AÂ� Kaplan-Meier Estimate-\Æ£.v3[×	��

Ô÷�¯o*@¼�YÆ�Ò, �;<��*��!�rä���4bE�,

ÌËºA¬��¶¬(aà�Û)õ�-*��;<, ZG SPSSÔ#IM 1-S(t)

�@¼C, A?Ë 1-S(t)ùï4 t®¯Å��aà�G2, >?ùï®¯(Time), 

bo�,ÌË+I�HMA¬��¶¬Êp�®¯í�� 

    � AVM�aà�@¼C(�C(.))ÌË¡��HM, 4Êr 187%Íµa

��AÇÂ, 80%��´4ý�(1500')O«ª��aà� 

n4���'#ÉÔ�aà�@¼C(�C(w))Â, �+I�, �'#É

¡�AÇ(RV=3), ��aàÊp:�®¯!IS�n4Y�®¯O, �'#ÉÈ

�AÇ(RV=1)	aà�Ö-0¤��  

    Í�Hª��ÒÓ��Ô�aà�@¼C(�C(r)), wCÌË+I�HM, 

4�.®¯Å, �'ÒÓ���¤��(PD=3), ��aà�,�¤�.�ð�

'ÒÓ������(PD=1), ��aàÊp:�®¯,�S�� 
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    4�C(ý)Â, ��NTU�æÔ÷�aà�@¼C, 4bE��fgh

iá(AVM)�AÇ, ��()Y *NTU��æ, �� MARE=0(>rNTU

§�), MARE=1(+), MARE=2(++,+++), r/Vý�4§¨Íµa��.�à

(600')�O, A¬��¶¬�A�Â, Ë MARE1(+)�a�YM§c7NTU

�AÇ(Mild ARE)G2I¤, �-��®¯S 600'®, �F*§

MARE=0(>rNTU§�)�AÇ, A¬��¶¬�'¼-0W�, �Ø0X

�� 

    {¦�C(ß), ()7rBMsµÔ÷�aà�@¼CÂ, �*§µY

¥YZ[\, ���].Ô�aà�`÷1, bï·()7rBMs(PRH1)Æ

~aà��J@û�b=+I� 

n�()YrBMsµÔ÷�aà�@¼CÂ(l�C(¿)), �Ö*§4

a�r�à�O, ()Y>rMs�AÇ, ³��aà�GrMs�AÇ¤.

P, �-r�à�Y, ()YrMs�AÇaà�F^^��ñ, Î©G()Y

>rMs��_:¤� 

0Y��H.Ha��ArÎ��aà�@¼C(�C(`)), räÜ_? 

4�� 1993© 1997�¯, Ì�®¯ºa��A��r/Î�s     

    (1) Angiogram + Kula era(1993� 3^–1993� 7^) 

        (2) Angiogram+MRI+ Kula era(1993� 8^–1996� 5^) 

        (3) Angiogram+MRI+Gamma Plan era(1996� 5^ËY) 

    ¦CÂ�*§r/Î���ØûB?¡�Ü_, ��GIM./aà�

I¤�Î��v�Ga�7µÎ��AÇ, �rÎ��@�¡�-¡� AVM(�

ï 4.1.2ÌË+I-Hª), ÊË!p:IS�aà®¯� 

	 4.1.2 

RV(�'#É)  

1(È) 2(¡) 3(¡) 
(1) 6 6 2 
(2) 32 45 26 

STAGE 
(
��) 

(3) 24 16 30 
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4.1B   Cox’s Proportional Hazards Model ��� 

 �	.
Ë Cox’s Proportional Hazards Model��ã�/í�Æ��a

à��J@���÷Æ�÷(SEX), ��(AGE), A¬0¡ú�(SIZE), �'Â

ßÅ¼(ISOC),  ()Y-ÛrNTU(ARE1), ()Y-ÛMs(POH13), �'

#É(RV), ÒÓ�'��(PD), ()7Ms�¼(PRH),_�ã�{v�()7

Msµ�ËC��¼�á(25�), ÊË�º()7Ms�¼(PRH)�W�./

wOí�, �÷�rMs(PRH=1)�>Ms(PRH=0), �÷[×AÇ��aà�

�Ø�YÆ�u, :;Rï 4.1.1Ê·, 

 

	 4.1.1  ����� 

 Coef. Std Err Z-value P-value Haz.Ratio 

Sex 0.166 0.221 0.752 0.452 1.180 

Age -0.001 0.008 -0.201 0.841 0.998 

Size=1 

Size=2 

1.127 

0.348 

0.409 

0.423 

2.751 

0.822 

0.06 

0.411 

3.087 

1.416 

Isoc -0.162 0.031 -5.160 0.000 0.849 

Are1 -0.505 0.219 -2.303 0.021 0.602 

Poh13 -0.292 0.246 -1.189 0.235 0.053 

Rv=1 

Rv=2 

1.604 

0.686 

0.314 

0.313 

5.107 

2.193 

0.000 

0.028 

4.977 

1.987 

PD=1 

PD=2 

-1.563 

-0.728 

0.436 

0.230 

-3.580 

-3.160 

0.000 

0.002 

0.209 

0.482 

Prh1 0.191 0.280 0.684 0.494 1.211 

Prh=1(�) 

Prh=2(�) 

Prh=3(�) 

-1.294 

0.091 

-0.073 

0.531 

0.486 

0.552 

-0.243 

0.188 

-0.133 

0.808 

0.851 

0.894 

0.878 

1.095 

0.929 

    

    89Hª, 4�÷(SEX)���(AGE)�ð, v	 P-value�÷� 0.452�

0.841, vwÆ~�Ø�J@N�I�, w��¼¡¢[4]ÊbY�� 

    F��HHA¬#É¡ÈÆaà�Ø�J@, n�A¬#ÉrúÍY�

�,-�'#É(RV), �Ë¡��'#É(RV3)�c=Ô, *§È��'#

É(RV1)Ô���aà�-¡��'#É(RV3)Ô� 4.98d, «ªdTC�I
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��(P-value<0.001); {¡��'#É(RV2)Ô���aà�-¡��'#

É(RV3)Ô� 1.99d, !«ªdTC�I��(P-value=0.028)� e��, �'#

É(RV)�¡Ö	��aà�K¯*��(Hazard Rate)F�È, w� 4.1A�

Kaplan-Meier Estimate�AÂ�C(w)�:;.�� 

    �'ÂßÅ¼(ISOC)�A¬#É¡ÈrúÍ�Ò, .pA¬#É�¡6�

fgÊpÅ¼��, �CïÌHMÂßÅ¼�h�.Å, ��aà�K¯*�

�(Hazard Rate),i� 25%, û�r«ªdTC�I��(P-value<0.001)� 

4A¬0¡ú�(SIZE)�ð, jk>>lA��ï·MræÑ¯"#�#

É, m=û�no, �-��'#ÉMprY��J@��Ë SIZE3(ú�0¡

m)_c=Ô, �*§ SIZEIÈ�AÇ, ��aà�K¯*��(Hazard Rate)

I¤, n� SIZE1(ú�Èm)��aà�K¯*��(Hazard Rate)- SIZE3(ú�

¡m)� 3.09d, û�«ªdTC�ÓqI��(P-value=0.06)�SIZE2(ú�ÂV

¡Èm)��aà�K¯*��(Hazard Rate)� SIZE3(ú�¡m)YG, j�«ª

dTC�I��, �O¤M 42% ��w4rú��Èm, aà�!,�¤, n

�'#É(RV)�È�YÆ�A¬ú�!´�È, vw�ËC:!ÌËHM, A

¬�#É¡È�aà�rúÍ�no�Y��� 

    4()7Ms�¼(PRH)�ð, �*§�Ms�¼�¯�aà�û�«

ªdTC�I�Ü_, vw�×H()7r/BMs�Ü_�4()7-ÛM

s(PRH1)�ð, �×l�()7rMs�	��aà�GI¤, �	

P-value=0.494, vwÆ~�Ø�J@-�I��� 

     {, a�K)Æaà�Ø�J@�ð, 894ÒÓ�'��(PD)�ð, 

�Ë PD3(¤��Ô)_c=Ô, *§���Ô(PD1)�aà�×r¤��Ô(PD3)

� 21% , nÂ��Ô(PD2)�aà�!×r¤��Ô(PD3)� 48% , �è«dT

C�I��( P-Value�÷�<0.001�0.002), e��, ���¤��aà�K¯

*��(Hazard Rate),�¤�n�±v�s *¶·NTU��Ò, ¡�A¬�

G�´Ó��-GIÈ�, ÊËbE�:!�ËCA¬#É�ð�:!-YZ
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t��� 

    ÍÞ�H()Yr/B *NTU (ARE1)Æaà��J@, rNTU�A

Ç, 	aà�G>rNTU�AÇ�, -³�� 0.602d, û�r«ªdTC�

I��(P-value=0.021)�ÊËrNTU�AÇ, aàÊ:u�®¯-IS�� 

    n.�W*X, ()Y-ÛrMs(POH13)�ð, �Ë()Y>rMs

�c=Ô, *§()YrMs�AÇ, 	��aà�´GI�, �-

P-value=0.235, vwÆ~�Ø�J@-�I��� 

 

�4.2  ������ 

�ËC�:;, �Fº, ÒÓ�'��(PD), �'ÂßÅ¼(ISOC), ()

Y-ÛrNTU(ARE1), Ë��'#É(RV)ý�r«dTCI�J@�í�, 

�Ë�·v3�ã� 

 

	 4.2.1 

 Coef. Std Err Z-value P-value Haz.Ratio 

RV1 

RV2 

ISOC 

0.774 

0.197 

-0.105 

0.462 

0.371 

0.043 

1.676 

0.533 

-2.394 

0.094 

0.594 

0.017 

2.169 

1.218 

0.900 

 Rï 4.2.1Ê·, 4Y��'#É(RV)�Þ, �'ÂßÅ¼(ISOC)�h�.

Å, ��aà�K¯*��(Hazard Rate)Fi� 10% , û�r«ªdTC�I

��(P-Value=0.017)�{4D$��'ÂßÅ¼(ISOC)Þ, �'#É(RV)Æ�

�aà��J@j�«dTC�I��, �-Okr�'#É�Èaà��¤

�vw� 

	 4.2.2 

 Coef. Std Err Z-value P-value Haz.Ratio 

RV1 

RV2 

ARE1 

1.679 

0.702 

0.116 

0.356 

0.315 

0.261 

4.717 

2.230 

0.447 

0.000 

0.026 

0.655 

5.363 

2.019 

1.123 

4Y��'#É(RV)�Þ, �*§NTUÆ~��aà�K¯*��

(Hazard Rate)>rI��J@��{�'#É(RV)Æ��aà��J@, 4�
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or/B*�NTU���Þ, Okr«ªdTC�I��, n��'#É�È

aà��¤� 

 

	 4.2.3 

 Coef. Std Err Z-value P-value Haz.Ratio 

PD1 

PD2 

ISOC 

-0.375 

-0.086 

-0.144 

0.557 

0.283 

0.043 

-0.673 

-0.305 

-3.299 

0.501 

0.761 

0.001 

0.687 

0.917 

0.865 

4Y�ÒÓ�'��(PD)�Þ, �'ÂßÅ¼(ISOC)�h�.Å, ��aà

�K¯*��(Hazard Rate)Fi� 13.5% , r«ªdTC�I��

(P-Value=0.001)�bþ§�, ¦���åæCäx, Ìl�?v�.-, õ AVM

�A¬(Nidus)�¡®, Êf�'�ÂßÅ¼���{4D$��'ÂßÅ¼

(ISOC)Þ, ÒÓ�'��(PD)Æ��aà��J@jN�«dTC�I��, 

�-r�'���¡, aà��¤�vw� 

 

	 4.2.4 

 Coef. Std Err Z-value P-value Haz.Ratio 

PD1 

PD2 

ARE1 

-1.482 

-0.656 

-0.257 

0.443 

0.239 

0.230 

-3.345 

-2.737 

-1.120 

0.001 

0.006 

0.263 

0.227 

0.518 

0.772 

RCïÊ·, 4Y�ÒÓ�'��(PD)�Þ, �*§a�YNTU�§�

Æ~��aà�K¯*��(Hazard Rate)>rI��J@�{ÒÓ�'��

(PD)Æ��aà��J@, RóôNTUØMY, Ok�rdTC�I��, n

��'���¡aà��¤� 

 

	 4.2.5 

 Coef. Std Err Z-value P-value Haz.Ratio 

PD1 

PD2 

RV1 

RV2 

-0.994 

-0.148 

1.358 

0.503 

0.461 

0.278 

0.374 

0.325 

-2.155 

-0.533 

3.624 

1.546 

0.031 

0.594 

0.000 

0.122 

0.369 

0.861 

3.861 

1.654 

4Y�ÒÓ�'��(PD)�Þ, �'#ÉÈ�Ô÷(RV1), 	��aà�K
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¯*��(Hazard Rate)-¡��'#ÉÔ(RV3)� 3.86d, �«dTC�I�

T�(P-Value<0.001), n¡��'#ÉÔ(RV2)�aà�yG¡��'#ÉÔ

(RV3)�� 65.4% , �SwÜ_û�«ªdTC�I�T�� 

{4Y��'#É(RV)�Þ, ÒÓ�'����Ô÷(PD1), 	��aà

�K¯*��(Hazard Rate)-ÒÓ�'��¤�Ô÷(PD3)� 0.37d, û�r«

ªdTC�I�T�(P-Value=0.031), n�ÒÓ�'��Â�Ô÷(PD2), 	�

�aà�K¯*��(Hazard Rate)-ÒÓ�'��¤�Ô÷(PD3)� 0.86d, �

�«ªdTC�I�T�� 
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���� �������
�

fghiá(AVM)�AÇ4Íµ� !(Gamma Knife)a�®, DkCO(�

�aà)-x:�P�, �¦���åæ��, 4«ª CO(��aà)�S�Â, 

 *W*X�Ìl���u��p.WÙÚëÜ§4\Æx:�W*XëÜ NTU

(ARE)�Ms(Hemorrhage)�J@v��÷[×RÞ�Ü Ü
�

�5.1  ������ !"��� 

4bE�Ër/BNTU(ARE1)���í�(dependent variable), �LMí

��wOí�, nÆí�(independent variable)r�÷(SEX), ��(AGE), �'

#É(RV), ÒÓ�'��(PD), �'ÂßÅ¼(ISOC), ()7-ÛMs(PRH1), 

()Y-ÛMs(POH13), 	Â SEX, RV,PD, POH13, � PRH1, èº>õ��

÷í���Ë#$%&'(Logistic Regression)�[×Cö��ôYv3

(Prognostic factors)� a()YNTU��u�¯��Ò� 
 
5.1A  �����	 

��v3�£.ØMRï 5.1.1Ê·: 
 

	 5.1.1 

 Estimate Std Err Z-value P-value Odds Ratio 

SEX -0.482   0.297 1.623 0.104 0.617 

AGE 0.008   0.011 0.717 0.473 1.008 

RV1 

RV2 

-2.197 

-0.381 

  0.422 

 0.388 

5.199 

0.982 

0.0001 

0.326 

0.111 

0.682 

PD1 

PD2 

0.970 

1.244 

 0.408 

 0.348 

2.372 

3.567 

0.018 

0.000 

2.639 

3.472 

ISOC 0.112  0.029 3.757 0.0002 1.118 

PRH1 -1.279  0.364 3.507 0.0005 0.278 

POH13 3.120  0.621 5.023 0.0001 22.727 

     89�Hª, 4�÷(SEX)���(AGE)�ð, v	 P-value�÷�

0.104� 0.473, vwÆ~()Y´rNTU§��J@N�I�� 
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        F�HH�'#É(RV)�J@, �'#ÉÈm(RV1)()Y´rNTU

§��zUG(Odds Ratio)-¡m� 0.11 d, û�r«ªdTC�I��

(P-value=0.0001), n¡mÖ-¡m�0.68d, �û�«I�T�, ��w!Ì

ËHM�'#É�¡m()Y´ *NTU§��!´�¡� {��'#É

r°Y���'ÂßÅ¼(ISOC)�ð, R� !"#&'()Y´ *NTU

�zUG (Odds Ratio), ��Å¼�h��r«ªdTC�I���

(P-value=0.0002), � ISOC �h�./Å¼,  *NTU�zU(Odds)Fh�

12%�  

    Í�4ÒÓ�'��(PD)�ð, ���Ô(PD1)()Y´rNTU§��z

UG(Odds Ratio)-¤��Ô(PD3)� 2.64 d, n�r«ªdTC�I��

(P-value=0.018); Â��Ô(PD2)()Y´rNTU§��zUG(Odds Ratio)-

¤��Ô(PD3)� 3.47 d, n�!r«ªdTC�I��(P-value=0.018)�w§

��Ìl?v�.-v�a�®¡A¬G���, nÈA¬ÖG¡���?v� 

    n4()7-ÛMs(PRH1)�ð, �~ PRH(()7Ms��¼)ü�� 0

�, 1�, 2�, �3�ý�÷, nMs2�ËC��¼Iá(25�), ÊË�©�

º³��µ/�÷: ()7rMs�()7>rMsF_�ã��CïÌ4, Æ

()Y *NTU§��zUG(Odds Ratio)n�, ()7rMs�AÇ,-()

7>rMSs�AÇ� 0.28d,�r«ªdTC�I��(P-value=0.0005), !,

-�()7>rMs�AÇ, 4()YI{| *NTU§�� 

    {()Y´Ms�AÇ, ´rNTU§��zUG(Odds Ratio) ,-()

Y>rMSs�AÇ� 22.73d,�r«ªdTC�I��(P-value=0.0001), !

,-�()YrMs�AÇ, YÆ�!I{|M§NTU§��� 

 

5.1B  
����	 

�Có�:;, �F	.
[×ÒÓ�'��(PD), �'#É(RV), �'

ÂßÅ¼(ISOC), ()7-ÛMs(PRH1), �()Y-ÛMs(POH13)V�P�

�·v3�ã: 
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	 5.1.2 

 Estimate Std Err Z-value P-value Odds Ratio 

RV1 

RV2 

PRH1 

-1.945 

-0.235 

-0.829 

0.437 

0.399 

0.396 

4.443 

0.588 

2.091 

0.0001 

0.556 

0.036 

0.142 

0.790 

0.436 

    4Y��'#É(RV)�AÇÂ, ()7rMs��´rNTU§�� Odds

-()7>rMs��� 0.44d,n�r«ªdTC�I�T�

(P-Value=0.036)�  

{4()7Ms�Û��Y��A�Â, �'#ÉÈ�.Ô(RV1)()Y

´rNTU§�� Odds-�'#É¡�.Ô(RV3)� 0.14d, û«ªdTC

�I�T�(P-Value=0.0001)� 

	 5.1.3 

 Estimate Std Err Z-value P-value Odds Ratio 

RV1 

RV2 

POH13 

-1.523 

-0.085 

2.657 

0.459 

0.431 

0.636 

3.315 

0.197 

4.172 

0.0009 

0.843 

0.0001 

0.218 

0.918 

14.263 

Róô�'#É(RV)ØMY, ()YrMs��´rNTU§�� Odds-

()Y>rMs�� 14.26d,n�r«ªdTC�I�T�(P-Value=0.0001)�  

{4()YMs�Û��Y��A�Â, �'#ÉÈ�.Ô(RV1)()Y

´rNTU§�� Odds-�'#É¡�.Ô(RV3)� 0.22d, û«ªdTC

�I�T�(P-Value=0.0009)� 

	 5.1.4 

 Estimate Std Err Z-value P-value Odds Ratio 

RV1 

RV2 

ISOC 

-2.356 

-0.477 

-0.014 

0.665 

0.496 

0.049 

-3.543 

-0.962 

-0.312 

0.000 

0.336 

0.755 

0.09 

0.62 

0.98 

4Y��'#É(RV)�AÇÂ, �'ÂßÅ¼(ISOC)Æ~()Y *NT

U§���uF>rI��J@�, �OÌHM, �'Å¼��, ��| *N

TU�{4�V�'ÂßÅ¼(ISOC)�AÇÂ, �'#ÉÈ�.Ô(RV1)()

Y´rNTU§�� Odds O´I���~�'#É¡�.Ô

(RV3)(P-Value=0.0001)� 
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	 5.1.5 

 Estimate Std Err Z-value P-value Odds Ratio 

RV1 

RV2 

PD1 

PD2 

-2.364 

-0.525 

-0.445 

0.063 

0.548 

0.417 

0.550 

0.460 

-4.314 

-1.261 

-0.810 

0.138 

0.000 

0.207 

0.418 

0.890 

0.094 

0.591 

0.640 

1.065 

 4Y�ÒÓ�'��(PD)�AÇ�Â, �'#ÉÈ�Ô÷(RV1), 	()Y

 *NTU§�� Odds-¡��'#ÉÔ(RV3)� 0.09d, û�r«ªdT

C�I�T�(P-Value<0.001), �-¡��'#ÉÔ(RV2)�¡��'#ÉÔ

(RV3)()Y *NTU§�� Odds,>r+IÜ_�� 

{4D$Y��'#É(RV)�Þ, ÒÓ�'��(PD)���Æ~()Y

´ *NTU§�� Oddsû>r«ªdTC�I�Ü_� 

	 5.1.6 

 Estimate Std Err Z-value P-value Odds Ratio 

PD1 

PD2 

PRH1 

0.667 

1.025 

-1.040 

0.430 

0.360 

0.381 

1.553 

2.841 

-2.725 

0.120 

0.004 

0.006 

1.95 

2.78 

0.353 

    4Y�ÒÓ�'��(PD)�AÇÂ, ()7rMs��´rNTU§��

Odds-()7>rMs��� 0.35d,n�r«ªdTC�I�T�

(P-Value=0.006)�  

{4()7Ms�Û��Y��A�Â, �'����.Ô(PD1)()Y

´rNTU§�� Odds-�'��¤�.Ô(PD3)� 1.95d, �û�«ªdT

C�I�T�, n-Â��Ô(PD2)()Y´rNTU§�� Odds-�'��

¤�.Ô(PD3)� 2.78d, r«ªdTC�I�T�(P-Value=0.004)� 

	 5.1.7 

 Estimate Std Err Z-value P-value Odds Ratio 

PD1 

PD2 

POH13 

0.724 

0.956 

2.979 

0.456 

0.386 

0.625 

1.587 

2.471 

4.761 

0.113 

0.013 

0.000 

2.064 

2.602 

19.67 

 4óôÒÓ�'��(PD)�ØMY, ()YrMs��´rNTU§��

Odds-()Y>rMs�� 20d,n�r«ªdTC�I�T�
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(P-Value=0.0001)�  

{4()YMs��Y��A�Â, �'����.Ô(PD1)()Y´r

NTU§�� Odds-�'��¤�.Ô(PD3)� 2d, �û�«ªdTC�I

�T�, nÂ��Ô(PD2)()Y´rNTU§�� Odds-�'��¤�.Ô

(PD3)� 2.6d, ûr«ªdTC�I�T�(P-Value=0.013)� 

  

	 5.1.8   

 Estimate Std Err Z-value P-value Odds Ratio 

PD1 

PD2 

ISOC 

-0.313 

0.636 

0.119 

0.617 

0.408 

0.043 

-0.508 

1.558 

2.758 

0.611 

0.119 

0.006 

0.730 

1.890 

1.127 

 4Y�ÒÓ�'��(PD)�AÇÂ, �'ÂßÅ¼(ISOC)��, ()Y´

rNTU§�� Odds,�¤, Å¼�h�.Å Odds,h� 1.1d, û�r«ª

dTC�I�T�(P-Value=0.006)�{4�V�'ÂßÅ¼(ISOC)�AÇÂ, 

ÒÓ�'��(PD)���Æ~()Y *NTU§���uF>rI��J@

��   

	 5.1.9 

 Estimate Std Err Z-value P-value Odds Ratio 

PD1 

PD2 

ISOC 

PRH1 

POH13 

RV1 

RV2 

-0.658 

-0.091 

0.036 

-0.704 

2.601 

-1.225 

0.107 

0.722 

0.520 

0.062 

0.445 

0.643 

0.783 

0.576 

-0.911 

-0.175 

0.580 

-1.584 

4.04 

-1.565 

0.186 

0.362 

0.861 

0.562 

0.113 

0.000 

0.118 

0.852 

0.517 

0.912 

1.037 

0.494 

13.486 

0.293 

0.003 

§4��®=UÒÓ�'��(PD), �'ÂßÅ¼(ISOC), �'#É

(RV), ()7-ÛMs(PRH1), ()Y-ÛMs(POH13)ß/í��J@ØM

®, *§×}Þ()YrMs��´rNTU§�� OddsI��¤~()Y>

rMs��(13d), P-Value<0.001� 

 

�



 24

�5.2  ����#$%&'��� 

4bE�Ë()Y-/ÛMs(POH13)���í�(dependent variable), �

LMí��wOí�, nÆí�(independent variable)r�÷(SEX), ��(AGE), 

�'#É(RV), ÒÓ�'��(PD), �'ÂßÅ¼(ISOC), ()Yr/BNTU

(ARE1), ()7rBMs(PRH1), 	Â SEX, RV, PD,ARE1, � PRH1 èº>õ

��÷í�� �Ë#$%&'(Logistic Regression)�[×Cö��ôYv3

(Prognostic factors)� a()YMs�Û��u�¯��Ò� 

 
5.2A  �����	 
 
    5���v3�£.ØMó~ï 5.2.1 

	 5.2.1 

 Estimate Std Err Z-value P-value Odds Ratio 

RV1 

RV2 

-3.193 

-0.719 

0.765 

0.378 

4.170 

1.900 

0.0001 

0.057 

0.041 

0.487 

PD1 

PD2 

1.098 

1.306 

0.509 

0.445 

2.153 

2.935 

0.031 

0.003 

3 

3.693 

ISOC 0.088 0.029 2.986 0.003 1.092 

PRH1 1.214 0.359 3.382 0.0007 3.368 

ARE1 3.120 0.621 2.241 0.000 22.664 

89��ß�-, 4�'#É(RV)�ð, È��'#ÉÔ(RV1)()Y´Ms

�zU(Odds )-¡m� 0.04d, û�r«ªdTC�I��(P-value=0.0001), 

n¡��'#ÉÔ(RV2)()Y´Ms�zU(Odds )Ö-¡m� 0.49 d, «

ªdTC�ÓqI��(P-value=0.057), �w!ÌËHM�'#É(RV)�¡m

()Y´Ms��u�¡�4�'ÂßÅ¼(ISOC)�ð, ()Y´Ms�zUG

(Odds Ratio)��'�ÂßÅ¼(ISOC)r°Y�, ûr«ªdTC�I��

(P-value=0.003), bo�:;!-Rô-�, v� AVM A¬�¡®, Êp��

'ÂßÅ¼,���� ISOC�h�./Å¼,  *()YMs�zU(Odds)F

h� 1.09d� 

    Í�4ÒÓ�'���ð(PD), ���Ô(PD1)()Y´Ms�zU(Odds )

-¤��Ô(PD3)�3d, û�r«ªdTC�I��(P-value=0.031), nÂ��
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Ô(PD2)()Y´Ms�zU(Odds )-¤��Ô(PD3)� 3.69d, û�!r«ª

dTC�I��(P-value=0.003), �wÌ4ÒÓ�'��¤�.Ô, ()YI�

|Ms� 

	�-()7rBMs(PRH1)�ð, �Hª()7rMs�AÇ, ()

Y´Ms�zUG(Odds Ratio)-()7>rMSs�AÇ� 3.37 d,�r«ª

dTC�I��(P-value=0.0007), !,-�()7rMs�AÇ, 4()Y�

I{|Ms� 

   0YrBNTU(ARE1)Æ()YMs�J@�ð, �*§()YrNT

U§��AÇ, ³�()Y´Ms� Odds-()Y>rNTU§��AÇ�

22.66d, «ªdTC�I��(P-value<0.001), ÊË�4r()YrNTU

§��AÇ, YÆ�4()Y!I{|Ms� 
 
 
5.2B  �����	 

�Có�:;, �F	.
[×ÒÓ�'��(PD), �'#É(RV), �'

ÂßÅ¼(ISOC), ()7-ÛMs(PRH1), ()Y-ÛrNTU(ARE1)V�P

��·�ã:Ü

 

	 5.2.2�

� Estimate Std Err Z-value P-value Odds Ratio 

PD1 

PD2 

ISOC 

0.186 

0.853 

0.080 

0.715 

0.510 

0.042 

0.261 

1.671 

1.884 

0.794 

0.095 

0.06 

1.205 

2.348 

1.083 

4Y�ÒÓ�'��(PD)�AÇÂ, �'ÂßÅ¼(ISOC)��, ()Y´Ms

� Odds,�¤, Å¼�h�.Å Odds,h� 1.08d, û�r«ªdTC�I

�T�(P-Value=0.06)�{4Y��'ÂßÅ¼(ISOC)�AÇÂ, ÒÓ�'�

�(PD)���Æ~()Y´Ms��uF>rI��J@��   

�
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	 5.2.3�

 Estimate Std Err Z-value P-value Odds Ratio 

RV1 

RV2 

ISOC 

-3.950 

-1.179 

-0.069 

0.925 

0.497 

0.047 

18.207 

5.626 

2.135 

0.0001 

0.017 

0.143 

0.019 

0.307 

0.933 

4óô�'#É(RV)�J@ØMY, �'ÂßÅ¼(ISOC)Æ~()Y´Ms�

�uF>rI��J@��{4�V�'ÂßÅ¼(ISOC)�AÇÂ, �'#É

È�.Ô(RV1)()Y´Ms�Odds-�'#É¡�.Ô(RV3)�0.02d, û

�r«ªdTC�I��(P-Value=0.0001)�n¡��'#ÉÔ(RV2)()Y´

Ms� Odds-�'#É¡�.Ô(RV3)� 0.31d, û�!r«ªdTC�I

��(P-Value=0.017)� 

�

	 5.2.4�

 Estimate Std Err Z-value P-value Odds Ratio 

RV1 

RV2 

PRH1 

-2.953 

-0.595 

0.699 

0.777 

0.388 

0.387 

14.430 

2.349 

3.256 

0.0001 

0.125 

0.071 

0.052 

0.55 

0.496 

    4Y��'#É(RV)�AÇÂ, ()7rMs��()Y´Ms� Odds-

()7>rMs��� 0.5d,«ªdTC�ÓqI�T�(P-Value=0.071)� 

{4()7Ms�Û��Y��A�Â, �'#ÉÈ�.Ô(RV1)()Y´M

s� Odds-�'#É¡�.Ô(RV3)� 0.05d, «ªdTC�I�T�

(P-Value=0.0001)� 

�

	 5.2.5 

 Estimate Std Err Z-value P-value Odds Ratio 

PD1 

PD2 

PRH1 

0.766 

1.053 

-0.981 

0.534 

0.460 

0.376 

1.435 

2.287 

-2.608 

0.151 

0.022 

0.009 

2.152 

2.867 

0.374 

    4Y�ÒÓ�'��(PD)�AÇÂ, ()7rMs��4()Y´Ms�

Odds-()7>rMs��� 0.37d,n�r«ªdTC�I�T�

(P-Value=0.009)� {4()7Ms��Y��A�Â, �'����.Ô
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(PD1)()Y´Ms� Odds-�'��¤�.Ô(PD3)� 2.15d, �û�«ªd

TC�I�T�, n-Â��Ô(PD2)()Y´Ms� Odds-�'��¤�.

Ô(PD3)� 2.87d, �r«ªdTC�I�T�(P-Value=0.022)�Ü

�

	 5.2.6 

 Estimate Std Err Z-value P-value Odds Ratio 

PD1 

PD2 

RV1 

RV2 

-0.643 

-0.114 

-3.485 

-0.895 

0.640 

0.546 

0.873 

0.411 

-1.005 

-0.209 

-3.989 

-2.177 

0.315 

0.834 

0.000 

0.03 

0.525 

0.891 

0.030 

0.408 

4Y�ÒÓ�'��(PD)�AÇ�Â, �'#ÉÈ�Ô÷(RV1), 	()Y

´Ms� Odds-¡��'#ÉÔ(RV3)� 0.03d, û�r«ªdTC�I�

T�(P-Value<0.001), n�¡��'#ÉÔ(RV2)()Y´Ms� Odds-¡

��'#ÉÔ(RV3)� 0.41d, !r«ªdTC�I�T�(P-Value=0.03)�ï

·4óô��ØMY, #É�¡, ()Y´Ms� Odds!GI¡, �Ok«I

��� 

{4D$Y��'#É(RV)�Þ, ÒÓ�'��(PD)���Æ~()Y

´Ms� Odds,>r«ªdTC�I�Ü_�� 

 �

	 5.2.7 

 Estimate Std Err Z-value P-value Odds Ratio 

PD1 

PD2 

ARE1 

0.693 

0.790 

2.979 

0.568 

0.494 

0.625 

1.220 

1.601 

4.761 

0.222 

0.109 

0.000 

2.00 

2.204 

19.67 

    4Y�ÒÓ�'��(PD)�AÇÂ, ()YrNTU§��AÇ, ³�()

Y´Ms� Odds->rNTU��� 20d,n�r«ªdTC�I�T�

(P-Value<0.001)� {4()YM§NTU§�, �æY��A�Â, �'��

¤�Ô÷(PD3), ()YI�|Ms,�û�«ªdTC�I���Ü
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	 5.2.8 

 Estimate Std Err Z-value P-value Odds Ratio 

RV1 

RV2 

ARE1 

-2.406 

-0.684 

2.657 

0.801 

0.416 

0.636 

-3.003 

-1.641 

4.173 

0.003 

0.101 

0.000 

0.090 

0.504 

14.26 

    4Y��'#É(RV)�AÇÂ, ()YrNTU§���, ()Y´Ms�

Odds-()Y>rNTU��� 14d,n�r«ªdTC�I�T�

(P-Value<0.001)�  

{4()YM§NTU§�Y��A�Â, �'#ÉÈ�.Ô(RV1)()

Y´Ms� Odds-�'#É¡�.Ô(RV3)� 0.09d, «ªdTC�I�T�

(P-Value=0.003)� 

	 5.2.9 

 Estimate Std Err Z-value P-value Odds Ratio 

ARE1 

RV1 

RV2 

PD1 

PD2 

PRH1 

ISOC 

2.594 

-3.209 

-1.107 

-0.255 

-0.144 

-0.574 

-0.071 

0.641 

1.028 

0.546 

0.868 

0.677 

0.432 

0.065 

4.042 

-3.119 

-2.028 

-0.294 

-0.213 

-1.329 

-1.098 

0.000 

0.002 

0.043 

0.769 

0.831 

0.184 

0.272 

13.38 

0.04 

0.33 

0.77 

0.86 

0.56 

0.93 

§4��®=U()Y-ÛrNTU(ARE1), �'#É(RV), ÒÓ�'

��(PD), ()7-ÛMs(PRH1), �'ÂßÅ¼(ISOC)ß/í��J@ØM

®, *§4D$	³í�ØMÞ, Æ~()Y´Ms� Odds, x:r«ªdT

CI�J@�-()YrBNTU(ARE1), �rNTU�AÇ, ()Y´Ms

� Odds->rNTU§��AÇ� 13d(P-Value<0.001)� 

{4D$	³í�Y��æÞ, �'#ÉÈ�.Ô(RV1)()Y´Ms�

Odds-�'#É¡�.Ô(RV3)� 0.04d, û�«ªdTC�I�T�

(P-Value=0.002)�¡��'#ÉÔ(RV2)()Y´Ms� Odds-�'#É¡

�.Ô(RV3)� 0.33d, !r«ªdTC�I�T�(P-Value=0.043)�bï·�

'#ÉGI¡�()Y´Ms��u!I¡� 
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�

���� ����

    4RS�õ�dT�ã, F��}�~²���×!Y, �Æ� L

(Gamma Knife)a�fghiá(AVM)��ØÙÚ, Ë�ÆW*X�ÙÚr�

ËÞ�:!� 

 

�6.1   	
��� 

õ�Ë Cox’s Proportional Hazards Model[�J@aà��v3®ëÜR;

�=U	³v3�J@ØM®, *§�'#É(RV), �'ÒÓ��(PD), �'Â

ßÅ¼(ISOC), Ë�()Y*�NTU§�(ARE1)ý/v3Æ~�ØrI��

J@��'#É(RV)�¡, aà�Ø;,�Ü��'ÂßÅ¼(ISOC)��, A¬

�aà�!,����'ÒÓ��(PD)�¤, nA¬��¶¬�õ�,���n

()Yr*�NTU§��AÇ, ³���Ø!´YÆ�Ü.P�bP!ÌË¦

Kaplan-Meier Estimate�Cá (l�C(w) ~(ý))ÂHM�4���åæC, A¬

(Nidus)�#É�¡, Ö�'�#É(RV)!,�¡, 4ÚT�'ÂßÅ¼(ISOC)

®, !´p:I��Å¼, nv�a�®¡�A¬-�GI����, ÊËA¬

(Nidus)�#É�¡, 	ÒÓ��(PD)´I�, ÊË�*§bP´I�J@�

Ø�v3, è-�A¬(Nidus)�#É¡È==Y��, #É�¡, aà�F�

�� 

{4 STAGE(rÎ�)Æaà��J@�ð, ¦�C( )̀Â,ÌËHM, 	

�����K)�rÎ�Æ��aà�n�, û>rI�Ü_��qC�¦ï

4.1.2Â4r�rÎ�a��¡AVMI�, n�ªP7��®¯_��S, ÊË

��aà��¼���, vw��HMaà���K)�	
n�ñ�   

õ�=Uª��v3¯YZJ@�ØM®, 4óô��v3�¯�J@

ØMY, ()Y*�NTU§�Æ~�Ø�J@, ,H�l��n}ÞrI�J

@�v3: �'#É(RV), �'ÒÓ��(PD), ��'ÂßÅ¼(ISOC), N-�

A¬(Nidus)�#É¡Èr��í��ÊË�Å��aà�r0úÍ�Ò�, 
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,-AÇ"FA¬�¡È�A¬�¡�, a���Ø,��� 

 

�6.2   ������ 

4\Æx:�W*XNTU(ARE)Ë�Ms(Hemorrhage)�J@v3_Ù

Ú�Y�ªÞó:!� 

 

6.2A   ������ 

4��	³v3ØM®, Æ *NTUrI�J@�v3r, �'#É

(RV), �'ÒÓ��(PD), �'ÂßÅ¼(ISOC), ()7rBMs§�(PRH1), 

Ë�()YrBMs§�(POH13)�n�'#É(RV)�¡, �'ÒÓ��(PD)�

�, �'ÂßÅ¼(ISOC)��,  *NTU��u,�¡, b!ÌË�, A¬

(Nidus)"F#É�¡�{| *NTU§��{()7>rMs§��AÇ, 

()Y *NTU��u,�¡, n()YrMs§��AÇ,  *NTU�

�u�I¡� 

4=U÷�v3ØM®, Cö��v3Æ *NTU§���u�J@, 

	vwRC�Êö, �	I��, ,v�ØM�óôni����SYZbPv

w, 4��K)�Õ	
, ��RÄ�½h��Þ, ��Y, 4_&'a�®, 

,l�{|�ê�W*X�¶·æ, �®��v3ÆW*X�J@Mp,�I

��� 

 
6.2B   ���������� 

4×!��v3Æ()YMs�J@�£.ØM®, *§�'#É(RV), 

�'ÒÓ��(PD), �'ÂßÅ¼(ISOC), ()7rBMs§�(PRH1), Ë�(

)Y*�NTU§�(ARE1)Vv3, Æ~()Y-ÛMsèrI�J@��'

#É(RV)�¡, 6�'ÂßÅ¼(ISOC)�¤, 6�'ÒÓ��(PD)��®, ùï

A¬"F#É�¡6-á����Ö, ()Y´Ms��u,�¡�{()7

rMs§��AÇ, ()Y´Ms��u!YÆ��¤�n�()Yr*�NT

U§��AÇ, !G>rNTU§��AÇ{|Ms� 
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n4=Uª	³v3�J@ØMY, Æ~Ms��uOkrI�J@��

-�'#É(RV)Ë�NTU§�(ARE1)�4óô	 v3ØMY, �'#É(RV)

�¡, ï·A¬(Nidus)"F#É�¡, ()Y´Ms��u´GI¤�{4D

$	 v3��æY, NTU§�Æ~Ms�J@�-�±I��� 

    bP-�RSdT�ãYÊ�ª�:;, õk���K)O�½�4	


, YZ��Y¡� AVM!l�°�ZG� L(Gamma Knife)_0rØ�a

à�;, õk!l�®�ê�()Y *�W*X�öAÇ40B���de�

Þ, ��A¬���aà� 
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One Minus Survival Functions
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