
� (�

õÀʶɬ� �  

 

ùƕȵÆȣȕĜ 3D±�¶�ʜmcĥɖȣȱʇýɯśƨ�®²·a�³º 

 

ʶɬɈŶ 

 

ƷĴ� Ȇɸ 

 

 

ƌƊÉâȆõÉõɨ 

ƲƆâõŐŜ 

 

2018Ⱦ 8ī 15ȹ� ǇǚoõÀʶɬ 

 

ȌȬżȳĖÍ 

ȒÊÉʪõĤ� Ǣŉ� ǕËÉõ� Ėƛ� ŰĠ� Ǒʭ 

 

įĐżȳĕʬÃÍ 

 

 

 

 



� )�

ʍƉ 

1. ʝž 

2. įĐoɅģ 

3. ɺɻ 

 (1) Ȁƻ 

 (2) 3D±�¶oŧǕ 

 (3) 3D±�¶oǘǿŝĶǔ(3D±�¶ǛſèǱkĪýǴÒèǱkoɕó)  

 (4) ɯśƨǨo��a�¶�®²·a�³º 

 (5) ��a�¶ƙċk�£��ǧȈ(ADOTMzytp AVPTMkao���ǧ
Ȉ) 

 (6) ƙċƈÿ>Ȱƃƈÿ>p|rǴÒťŴʜʫoɳÜ 

 (7) ��a�¶ƙċȕo�£��ľûɠȪ 

 (8) Ŕɭƹ 

 (9) ƓʎƁ�ʜmcÉźsoȚŚ 

 (10) �º¦�a¯��º�º� 

4. ĩã 

 (1) Ȁƻ 

 (2) 3D±�¶oǘǿŝĶǔ(3D±�¶ǛſèǱkĪýǴÒèǱkoɕó) 

 (3) ɯśƨǨo��a�¶�®²·a�³ºk�£��ǧȈ 

 (4) ƙċƈÿ>Ȱƃƈÿ>p|rǴÒťŴʜʫoɳÜ 

 (5) ��a�¶ƙċȕo�£��ľûɠȪ 

 (6) Ŕɭƹ 

 (7) ƓʎƁ�ʜmcÉźsoȚŚ 

5. ōŬ 

6. ĩʶ 

7. ůōɬĮ 

8. Ɩƍ 

 



� *�

1. ʝž 

eʍȣI 

� ȱʇýrǆǘƆąnƌǩɯś`_nųǻycƽŔ(ȱʇýíǻƹ:PDA)>ĴǶ

ȣnƊʪȀƻkm�?Ɗʪɻpïâƙƨkĥɖȣ PDAɯśƨ(ĥɖȣɯśƨ)o

2ƚʯrl�r>ěȾpǃơoȟZkaołãT}ĥɖȣɯśƨrņtŏ��

im�?Ǖǋ PDAƹ「jp>ȜąořǅĤʙʫɦånĊÎ^�ǅ，Ţȱkɶ

ʅƹmln|�ǅɢǪƹǁ{ɆœĪ¼oŔɭrǽt>vcĪýɱnɳǔ{ǜì

Ü�Ɍnƹ「rǽm?vcȱʇýĠȂzǾtȜt>ɩŮmĠȂ�yim�vk

rǽt>Ŋnà」nɌfiɢǖʇ{œĪ¼mloɭǻƹ�ȼy�ƽŔzǽm?

vo|nmǕǋ PDAƹ「jpȋƬmĩʹƨrŘȸjǿïƪüÛoïâƙƨr

ɚʝm「zl~>aoŤnpƙƨǃơ{µ��rœv�vkmlT}>ȟǃơ

jl�ĥɖȣɯśƨrʕʜjl�?yTy>ȱʇýrǾt>Ȝt>aoĠȂr

ɩŮmƽŔ{>ȱʇý{aoƞÂnǜìÜ�Ɍnƹ「jp>Èųȍʟ{Ȇȱ

ʇAɆȱʇȷŎso�£��ȶƧµ��rœt>ĥɖȣɯśƨpŘȸjl�?

ƲƆ PDAƹ「jp>ȱʇýpȎǔnɣwǂȦǔrl~>ɯśƨǨoèǱdu

T}jpȤǟm�£��ǧȈrŘȸmƹ「zǽm?ƙċƌǿpŘȸjmti

z>�£��ľûmlnɌnƙċƈÿoÖȜpǅɢǪAɢǖʇoǲàml�ƶ

s{^tùƕɦȌpǲà^�?ycrfiƙċƈÿoȍƥpęyiƤʝjl

�?vc>ƤƹǅɢǪɭǻ「mljp>ǌǸAñƔmƙċrĎy}�>ĥɖȣ

ɯśƨo¾ǪñƔmƔŽrƤʝjl�?Ǉǚƕ}pùƕ�a��zknȱʇý

ȕĜ 3D±�¶�ŧǙy>3D±�¶�ʜmc�®²·a�³ºrǽʚǔoȘy

mĥɖȣɯśƨŘȸ「nȀyiʕʜTlnTĭȯyc? 
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eɺɻI 

� ùƕʄo CT�a��ănyi>3D±�¶pƌŽǠjŧǙyc?1ƹ「lc

~o 3D±�¶ŧǙȹǒpʑ 3ȹ>ŧǙɘʜpʑ 10,000Õjlfc?įĐȀƻ

p 2012Ⱦ 2īT} 2017Ⱦ 6īvjnĥɖȣɯśƨrŽŏZ�c 42ƹ「on

e>ƤƹzytpƙċŘȸrʗǬZ�cŔĦ 11「jl�?v��įĐȀƻĞ

(įĐĞ)7「k�º�¸a¶ĞM「ohĞnɪu>ɯśƨƙċoȸÅȪnĀ^

�żɛ�hĞÿjɕóyc?įĐĞp>3D±�¶ȳȺ(2016Ⱦ 10ī 1ȹ)¿ő

o 7ƹ「j>3D±�¶�ʜmc�®²·a�³ºn|~�£���ǧȈyƊ

ʪ��´��a�ĨȠyiT}ĥɖȣɯśƨ�ŏfc?�º�¸a¶Ğp 3D

±�¶ȳȺ¿Ǩo 4ƹ「j>�£��ǭȺƈoĪýǴÒƯİmlT}�£��

{Ɗʪ��´��a�aoƽjĨȠyc?ƤƹzytpƙċŘȸrʗǬZ��

PDAƹ「p>ĥɖȣɯśƨǨn CTŭÒ�ʝyc PDAƹ「kȠČyc?vo

3D±�¶�ŴʜycĥɖȣɯśƨǨ�®²·a�³ºn|~>1) aoƙċA

�£��ǧȈrʙÅnmfcT>2) ƙċƈÿ>Ȱƃƈÿ>p|rǴÒťŴʜʫ

rĵƳycT>3) ÉźoʢêȪ�œycT>� 3D±�¶oȳȺǨkĻkjɕ

óĭȯyc? 

 

eĩãI�  

� įĐĞjp�º�¸a¶Ğkɕóyi>Krichenko A��¨(�£��ʧȓr

ɕóȣʙÅm��¨)rƳmt>Bzytp D��¨(�£��ʧȓr|~Řȸ

m��¨)rǽTfc?įĐĞjp>PDAĠȂp|~ǾtȜt>vcȱʇýƞ
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ÂnǜìÜ�Ɍnƹ「rǽTfcr>ʩĞkzn�£��pŞƠȣnȤǟnʧ

ȓZ�>Ǫ「jÈųȍʟmtɯśƨpǕŁy>Ŕɭƹ�ȼymTfc? 

� įĐĞjp>Ǫ「npmi>ƨǨ�®²·a�³ºjŞȤkɍȏZ�c��

�o�£��rƔŤoɯśƨjŴʜZ�>Ǫ「jao�£��A���pȤǟ

jlfc?Ìɺ>�º�¸a¶Ğjp 4「one 2「rɯśƨȕn�£��ľ

û�ʝyc?įĐĞjp>�º�¸a¶Ğnɕyi>Ȱƃƈÿ(ȕØȑ 31 vs. 

39ɪ)kǪƙċƈÿ(ȕØȑ 107 vs. 124ɪ)pȍTfc?ÉźnȀ^�ƓʎƁ�

ʜmcȚŚjp>ÉźkyioĥĲȾǒnĀ�}_>ʂ�®²·a�³ºrĪ

ýĠȂoɁ»kĥɖȣɯśƨoƙċnȀ^�ÉźoʢêȪ�œy�vkrƋZ

�c? 

 

eōŬI 

� �º�¸a¶ĞjpɎǒ(2/4ǋ)r�£��ľû�ʝyc?�£��k���

oǧȈp>ƨƕoĥĲnȆstÁǻyim�?iD±�¶�Ŵʜymmƣʞo

ƙċjp>ĪýǴÒèǱT CTèǱT}Ŵʜ^��£���ɍȏ`[��ȴm

Tfc?ĥĲ、ɣmƨƕjzvo|nmèǱownăhmcƣʞğɍȏoƽ

Ŕ>Ȥǟm�£��ǧȈrŘȸmáȿǔrl�vkrɪTfc?Ìɺ>įĐĞ

jp>ƨǨ�®²·a�³ºn|fiŞȤm�£��k���oǧȈráȿj

lfc?ȕĜ 3D±�¶pƔŤnƙnk�vkrjsáɏǔ�ʕy>vcȰʊ

jȷɨ�Ȱİjs�cy>ȱʇýkʧȓyc�£���ȻÄoòȪ(ɺŃ)T}

þŬjs�?ʂ 3D±�¶�ŴʜycƨǨ�®²·a�³ºn|~>ɩǒo�

��o�£���ʜmcƄĲʧȓ�ÞȪzĝ~ɵ^vkrjs>cƔŤoƽʋ
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oȅʜdkm~n�?įĐĞjp>ƨǨnǧȈyc�£��k���p>ƔŤ

nʧȓyczokǪ「jøǪnÌȔyip~>ɯśƨǨo�®²·a�³ºp

ŞȤm�£��ǧȈnʐ）fc?v�p>ƨƕoǅʢȣ��·�ħĵ{���

oŨĵngmr�áȿǔrl�?Z}n>ƅǨo�®²·a�³ºn|~>ƞ

ɴĪýȷŎsoȶƧµ��ml>ƔŤoɯśƨnȬcfioȖÄȧ�ʊñn^

�vkrjs�cy>¾ǪǔoŃƼnzĄʘ^�áȿǔrl�?vc>3D±

�¶�Ŵʜyc�®²·a�³ºpĥĲoƳmmÉźnkfiŊnʕʜǔrœ

máȿǔrl�?ʂ 3DȕĜ±�¶o�µ�aºpǜìÜoŝĶzáȿjl

~>vcǕǋoŌmĪýɱoŝĶǔnʔ�imc? 

� įĐĞoȱʇýp>�º�¸a¶Ğoa�nɕóyiǾt>Ȝt>Krichenko 

B/D��¨nɪʯZ��ɩŮmĠȂozo�ā�jmc?Z}n>ȱʇýƞÂ

ǜìÜ�Ɍnƹ「rǽTfc?įĐĞp�º�¸a¶Ğnɕyi�£��ǧȈ

Řȸ「{ƙċɓŮ「�|~ǽtā�jmcnzTT�}_>Ȱƃƈÿkƙċƈ

ÿr�º�¸a¶Ğ|~ȍTfc?v�p 3D±�¶�Ŵʜ^�vkj�£�

�ǧȈƈÿrȍƥyccykōo}��?3D±�¶oŴʜn|~>ǌǸAñ

Ɣmƙċngmr~¾ǪǔoŃƼrąȁjs>Z}nɗɉʫoħĵ{Ŵʜ^�

ʃǏʒoĵʫmlnzgmr~>ùƕsoȆsm°µ��rąȁZ��? 

� 3D±�¶�Ŵʜ^�vkj>ĥĲȾǒn|}_ĥɖȣɯśƨnȀ^�Éź

oʢêȪ�œy�vkrjsc? 
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eĩʶI 

� ŗëŧǙycȕĜ 3D±�¶�ʜmcƨǨ�®²·a�³º�ʜm�vkn

|~>ĥɖȣɯśƨnpu�ŞȤm�£��kao����ǧȈjsc?ǽʚ

ǔrȘymȀƻnȀ^�ĹɲƊʪráȿjlfc?Z}nƔŤoƙċnpmi

Ȱƃƈÿkƙċƈÿ�ȍƥjsc?vo 3D±�¶n|~>ÉźoĪýĠȂɁ

»rʙÅnm~>ƙċsoʢêȪ�œy�vkrjsc?¾ǪǔoŃƼ{Éõ

ĖËnzʕʜjlfc?ʂ 3D±�¶pƤƹzytpƙċŘȸ PDAƹ「nȀ^

�ĥɖȣɯśƨnʕʜjl�áȿǔrœm? 

�

�
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2. įĐoɅģ 

� ěȾ>ƚCo���¶èǱ�a�năhs>3D¨µº�a�ʜmc 3D±�

¶ŧǙráȿnmfc?3D±�¶pÉʪ�āxʚCmɪʏjÙʜZ�isi

p~>ǅǳɟõoʮƴĶƽnpmiz>ƨǨ�®²·a�³º{ùƕAÉʪƕ

ĖËmlsoʕłǔ�Ƌ^įĐɹŕrűİZ��e1I?yTy>œöjl�

vkmlrʢーj>ȹƾǈʪsoɥčpvdƢɪjpmm?ĶŦ>CT{MRI

mlo 3ƉĳèǱǈȏrɊȉyȹƾǈʪnņtʡʜZ�im�r>v�}p 2

ƉĳèʋƼnÓyƧZ�cÝǬ 3ƉĳèǱjl�?v�nȀyi>3D±�¶

jp>ƔŤna��ƙnyi）ǿŋǴ�ƌーmòȪT}Ɂ»js>ɚʝnÙ]

i 3D±�¶�ǟíyȷɨŋǴ�Z}nƺŢnɁ»js�?v�p 3D±�¶

oȆsmʡȧjl�e2I?3D±�¶�Ŵʜ^�vkjv�vjoÝǬ 3 Ɖĳ

èǱ¿Ƽoƿɹ�ȴ�vkrjs>ȱʇýíǻmlnȀ^���a�¶�ʜm

cƊʪnpmi>ŞȤmƊʪ�ǧȈjs�áȿǔrœm? 

� ȱʇýpȃƆąoĪŏȱȂÇƇnɚǍdr>ǘʢȣnǘĻÿzmtƌǩɯś

^�?ȱʇýrɯś`_níǻ^�ƒùrȱʇýíǻƹ(patent ductus arteriosus; 

PDA)jl�?PDAp>ɆĪýɯşǔɟɳrǉŏyim�ƽŔ�Ʊs>ƲƆą

T}Ǖǋąvj�Ȟyi>ĴǶȣnpǪ「rƊʪȀƻkm�e3I?řÑȍʟ

n|�ǅɢǪƹǁrl�ƽŔ>řƑʙʫɦåoħĵrƊʪʍɛkm�?ʈƹǁ

jlfizǅŮÚrșƘZ��ƽŔnp>úǥǔǅȷʅ×oµ��rǘðǺt

cyƊʪȤÙkm�?Ɗʪɻpïâƙƨkĥɖȣ PDAɯśƨ(ĥɖȣɯśƨ)o

2ƚʯrl�r>ěȾjpǃơoȟZkaołãT}ĥɖȣɯśƨrņtŏ�

�im�e4I?Ǖǋ PDAƹ「npmip>ȜąořǅĤʙʫɦånĊÎ^�
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ǅ，Ţȱkɶʅƹmln|�ǅɢǪƹǁ{ɆœĪ¼oŔɭrǽmvk{>Īý

ɱnɳǔ{ǜìÜ�Ɍnƹ「rǽm?vcȱʇýĠȂzǾtȜt>ɩŮmĠȂ

�yim�vkrǽt>Ŋnà」nɌfiɢǖʇ{œĪ¼mloɭǻƹ�ȼy

�ƽŔzǽm?vo|nmǕǋ PDAƹ「jpȋƬmĩʹƨrŘȸjǿïƪü

Ûoïâƙƨkm~ǃơrœv�?ïâƙƨ|~ȟǃơjl�ĥɖȣɯśƨr

ʕʜjl�e5I?ǽto PDApƲƆąnɊİAƊʪZ��r>ěȾ>œ」ƕ

ǅɢǪoĴÎĭŪj PDArǆĈnǈȏAɊİZ��「zv�jpmme6I? 

� ȹʂjp 1994Ⱦnĥɖȣɯśƨ�£��kyi Flipper coilTMrƵȼZ�>

ĥɖȣɯśƨpņtɥčyc?yTy Flipper coilTMp>ƗnȱʇýŞƲġ 2mm

¿ÛoŢmȱʇý�Ȁƻkyip~ȤÙɒÂrėm?2009Ⱦn AMPLATZER 

Duct OccluderTM(ADO: St. Jude Medical, St. Paul, MN, USA)rɷıƝţZ�>|~

ǾmȱʇýskĥɖȣɯśƨoȤÙrņrfc?ĦŲƼpŞȆȝġr 10-12mm

vjoȱʇýrɯśƨȀƻkm�r>a�¿ƼoǾZoȱʇýsoƊʪpŘȸ

j>AMPLATZER Vascular Plug IITM(AVP: St. Jude Medical, St. Paul, MN, USA)�

Ŵʜyim��a�rl�e7I?AVPTMpiɨɪT}ŋǕZ�ip~>ȱʇ

ýĠȂn|~ȤŔy{^mkɹŕZ�im�re7I>AVPTM�ʜmc PDAo

ɯśƨp>Ķƈȧjpʂ。jpɷıȤÙïŴʜjl�?ADOTMoʕʜǔnĀ^

�ɰŖoǽŽǠĔȲįĐjp>99%nʧȓáȿj>øǪɯśʤzœm(Ȭȹ

89%>1ȾĻ 99.7%)e8I? 

� yTy>ĥɖȣɯśƨpĥĲ�ǝ�dƪüĂâÉjlfizŘȸmƽŔrl

�?Řȸ「kyip>Ǖǋjp>PDAĠȂrɩŮjƞÂnǜìÜ�ɌnƽŔr

ȥğ「jl�e6I?Ìɺ>ƲƆjp>ȱʇýpȎǔnɣwǂȦǔrl~>ɯ
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śƨǨoèǱdujpȤǟm�£��ǧȈrŘȸmƹ「zǽme9I?Z}

n>ƙċƌǿpŘȸjmtiz>�£��ľûmlnɌnƙċƈÿoÖȜpǅ

ɢǪAɢǖʇoǲàml�ƶs{^tùƕɦȌoǲàngmr~>ƙċƈÿo

ȍƥpęyiƤʝjl~>vknƤƹǅɢǪrɭǻ^�ƹ「mljp>ǌǸA

ñƔmƙċrĎy}��?ĥɖȣɯśƨ�mTn¾ǪñƔnƔŽjs�Trę

yiƤʝjl�?v�}oĥɖȣɯśƨŘȸ「nȀ^�Ɗʪłã�œy�cy

n>çCpĹCoùƕ�a�năht>¾ßmȱʇýȕĜ 3D±�¶�ƌŽǠ

jŧǙy>ǽʚǔoȘymȱʇýíǻƹoĥɖȣƊʪnpu��®²·a�³

ºoʕłǔ�ĭȯyce10I? 

� ŗëoįĐʍȣp¿Ûoiȧ�ʊ}Tn^�vkjl�?vo 3D±�¶�

ŴʜycĥɖȣɯśƨǨ�®²·a�³ºn|~>1) aoƙċA�£��ǧȈ

rʙÅnmfcT> 2) ƙċƈÿ>Ȱƃƈÿ>p|rǴÒťŴʜʫrĵƳyc

T>3) ÉźoʢêȪ�œycT?¿Ƽ 3ȧ� 3D±�¶oȳȺǨkĻkjɕó

ĭȯyc? 

 

3. ɺɻ 

 (1) Ȁƻ 

� ʂŽǠjp 2016Ⱦ 10īn 3D±�¶�ȳȺyc?įĐĞp 2016Ⱦ 10īT

} 2017Ⱦ 6īvjoÿn 3D±�¶�Ŵʜyiĥɖȣɯśƨ�ŏfc【Ǻ 7「

jl�?ĥɖȣɯśƨoƊʪăƫp>ʂ。o���´�ºnƣfce11I?Ŵ

ʜyc�£��p>Flipper coilTM>ADOTM>AVPTMom_�Tjl~>Ƽĉ�

��´�ºnƫĒyiùƕʄnŞȤmzo�ǧȈyc(ǎ 1)? 
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ǎ 1. Ŵʜyc�£�� 
a. Flipper coilTM  
b. ADO: AMPLATZER Duct OccluderTM  
c. AVP: AMPLATZERTM Vascular Plug ⅡTM

a cb

��
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� 2012Ⱦ 2īT} 2017Ⱦ 6īvjn>ʂŽǠjp 42「(Ǖǋ:8「>ƲƆ:34

「)nĥɖȣ PDAɯśƨrŏ��c?Ķƈȧjp>PDAoĠȂAȷŎoɝßn

p CTrŞzńȤjl�kZ�im�e1I?ʂŽǠoǈʪăƫjp>ǅǳțÚ

ɂĭŚn|~�£��ǧȈ{ƙċnŘȸrʗǬZ��ƹ「nȀyip>ɯśƨ

Ǩn CTĭŚ�ŏm>anjmmƹ「np CTĭŚpŏ�mm?ɜ 1n CTʝɔ

oăƫ�Ƌ^?^m�e>ǪioǕǋƹ「(ǅǳțÚɂĭŚjpȱʇýĠȂoɞ

ƧrŘȸ)>ȱʇýrǾtȜmƹ「>ȱʇýĠȂrȥğȣjpmmƹ「>p|r

Ĕǻ^�ǅAĘôŔɭƹ�ʕ^�ƹ「(ǅǳțÚɂĭŚowjpȱʇýĠȂoɁ

»{ȆȱʇƥũȭoñȼrŘȸmƹ「)>rʝ CToăƫjl�?ƲƆƪüĂâ

ÉAƲƆǅǳĪýïâÉAƪüĂȷâÉT}m��a¯r>voăƫnăhm

iƹ「ʄn CTĭŚoɚʝǔ�ĭȯy>ɚʝ「ndu CTĭŚ�Žŏyc?v

oƨǨ CT�a��zkn 3D±�¶�ŧǙyc? 
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� ǎ 2nùƕȷ々�Ƌ^?42「one>26「(ǪiƲƆ「)pƨǨ CT�ŭÒ`

_n>ǅǳțÚɂĭŚowjƊʪĦè�）ic?v�}p>ƊʪŘȸ�a�j

pmmkɍȏy>ŗëoĭȯT}Ʊïyc?v�}Ʊï「 26「(��¶şǣƨ

15「>ADOTM 11「)one>ƔŤo PDAşǣƈnƊʪŘȸdfcƹ「pǻŦ

ymTfc?ų~ 16「one>¿Ûo 5「zŗëoĭȯT}Ʊïyc?5「k

p>3D±�¶ŧǙíŷ^�¿Ǩ(2016Ⱦ 9ī 30ȹ¿Ǩ)n��¶şǣƨrŽŏ

Z�c 4ƹ「(��¶şǣƨk ADOTM/AVPTMşǣƨpşǣƙċrÆm�cyƱ

ï)>p|rĥɖȣɯśƨo 3ȾǨn CT�ŭÒy>ƨȝǨnpŝȪo CTĭŚ

pɢʝkɍȏZ�c 1ƹ「(CTŭÒT}ȜąÿĥæyccyƱï)oĦ 5「jl

�?ų� 11「� 3D±�¶ŧǙĞ(3D±�¶(+))k 3D±�¶əŧǙĞ(3D±�

'" ihe��

(" d^e�

0" glvc~pX28:z�hmq�5"��55"��T(D4�555"

5"� pBz�h��Zdn�*)�������Zrn�*'	���"

55"� wBz�h��*�'	���"

555" .�52��������� ������,������

1" *3o3�C�5"��55"��T(D4�555"

5" kI3�m�

55" Mn):g_J3��C�e`1fV��{2rz�a[�"#

555" *3o�
��glvc~pX36/4z�hmq3}ACt|/$9>,�yaC��/$:"

��'��,�ya<��0(,ic

#rz�a[<V�(KB:fV4Tmx2o�xz�h�Yb3ybG019>
5,�Yb<]r):e�/4?@=>3js2{2uBC��/$:"

,�ya<�(,e�<o�xz�h�Yb3t|�0(>,�yaC��/$-,
e�<o�xz�h�Ybt|�/41B0�t(,".�52������� ������,������
4>*;+;��kO    ���hO    ��T(D4�    z��O    �/$:"



� (��

¶(-))o 2Ğnɪuc?ǨƩo|nn>2016Ⱦ 10ī¿őʂŽǠjpĥɖȣɯś

ƨŘȸʗǬƹ「nȀy 3D±�¶�Ŵʜyc?3D±�¶(+)Ğ(Ǖǋ:k「>Ʋ

Ɔ:2「)k 3D±�¶(-)Ğ(Ǖǋ:3「>ƲƆ:1「)p>a�b� 3D±�¶�ȳȺ

yccĻdkcǨdkjĥɖȣɯśƨ�ŏfcƹ「jl�?ʝʑ^�k>2016

Ⱦ 10ī¿őoǪioŘȸƹ「p 3D±�¶�Ŵʜyiɯśƨ�ŏm(įĐĞ: 

n=7)>a�¿Ǩ(2016Ⱦ 9ī 30ȹ¿Ǩ)oƹ「p 3D±�¶�Ŵʜ`_nɯśƨ

�ŏfc(�º�¸a¶Ğ: n=4)?3D±�¶ȳȺǨĻj>3D±�¶ŴʜAɢŴ

ʜ¿ïoǀĬpɳÜyimmm?aocy>ĥɖȣɯśƨŘȸʗǬ PDAƹ「

nȀy>3D±�¶�ȳȺycǨĻjoɕóráȿj>ɕóĭȯrȋƬÜjs

c? 
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ǎ 2 ùƕoȷ々 

Ʊï「* 4「: ��¶şǣƨ>1「: �£��ʧȓoǒȾǨn CT ŭÒ?  

��¶「p Flipper coilTM�Ŵʜyc?  

ADO: AMPLATZER Duct OccluderTM AVP: AMPLATZER Vascular PlugˀTM

�)
n"="42"

CT���!

�
n"="16"

!
n"="26"

�
����&:"3D
�� (.)
2016�9�30���
n"="4""(��:"3�
	:"1)

,�
n"="5*"

#$&:"3D
�� (+)
2016�10�1��+
n"="7""(����  �
	���)

ADO
n"="4

ADO
n"="5

AVP
n"="2

���
n"="15

ADO
n"="114�:"�����(

1�:"�	��"%
�����CT��

�'*- ��



(2) 3D±�¶oŧǙ 

� 3D±�¶p>ÔŸ}oɺɻe12Inƫ]iŧǙyc?ÔŸ}oɺɻpɀ

ȱʇʸ�µ�¥º�ʜozoj>ɀĪýo 3D±�¶jl�?3D±�¶oŧ

Ǚp 2go���¨T}m�?v_ acrylonitrile-butadiene-styrene(ABS)ƜƂǙ

Ɣǿ±�¶�ŧǙy>Ɖna��ȗğnyi�µ�aºǙȕĜ±�¶�ŧǙ

yc(ǎ 3)? 

� v_Ƚʛêǝǫɻn|~Ɣǿ±�¶�ŧǙyc(ǎ 3-a>b)?ǴÒť 

(1.8mL/kg>350 or 370 mg iohexol/mL)�Ŵʜyc 64ʲMDCT (SOMATOM 

Definition FLASH (Siemens>®²º©º>���))T}�a��ȴc?CTŭ

Ǳp beam pitch � 3.0ky>Bolus Trackingɻ�ŴʜyÛŏȆȱʇj Auto 

Trigger 100 HU>Voxels 512~512~512oǀĬÛjŏfc?DICOM (Digital 

Imaging and Communication in Medicine)�a�� )NSV:*:NS5)�3D¹a���a

�³º(�®º>ȫē>ȹʂbp|r OsiriX èǱƭʢ�¦����

  Pixmeo>�²¡a§>�����ʜmiƭʢyc?STL  Standard Triangulated 

Language)ĠƎnɳûy>Źɑo¤a� ¶ *6¨µº�aB"�"PXV)  Tier 

Time Technology>：ē>ȕŖ��ʜmi ABSƜƂǙ *6Ɣǿʌğ�ŧǙy

c?�

� ƉnvoƔǿʌğ�ȗğnyi�µ�aºǙ *6ȕĜ±�¶�ŧǙyc�

  ǎ *�I�?Ɣǿ±�¶oɜʋnŹɑoȰʊ�µ�aº  ǴĠǼ>ēȩ>ȹʂ�

�Ȩɤy÷ǮZ`cĻn>34# ƜƂ�ɃšyiȰʊ�µ�aºǙ *6ȕĜ±

�¶�ŧǙyc?±�¶ŧǙƈÿ�ȍƥy>vc�®²·a�³ºƈo�¨



� (.�

¸a��ʙÅn^�cy>±�¶oŧǙɒÂ�ĸȠyc?vc>ȱʇýƞÂ

nǜìÜ�Ɍfcƹ「jp@ǜìÜn|�ĪýȷŎoėƲÜzŝĶyc?�

� ^tioŅȢ�ƌŽǠjŏfc?3D±�¶oíɊƕAÔŸɡŇÉźrȱ

ʇý 3D±�¶ƮëŧǙ�żȳy>aoĻpǇǚƕ}rŧǙycr>m_�

oƽŔzʙÅnŧǙjsc?1ƹ「lc~o 3D±�¶ŧǙȹǒpʑ 3ȹ>

ŧǙɘʜpʑ 10,000Õjlfc? 

 

 
ǎ 3 3D ¨µº�a>Ɣǿ±�¶kȕĜ±�¶ 

*%� ¢�¶  =�r D ƏɺŃnȱsmr} *IUZPS5N:UNPK�HX:*JNK5K�V:ZUK5K  34#�ƜƂ�

ɫƧy>¨´��¬a¯  "�p E ƏɺŃnȱt?v�n|~ *6±�¶o (ǫʍr

js�?¨´��¬a¯r )ƏɺŃnȱs>ǡuloȇ (ǫoƼnŊnzn (ǫ

rǝwƤm�?voæȢrĝ~ɵZ�ŞƠȣn *6Ɣǿ±�¶rŧǙZ��?�

H%�34# ƜƂǙƔǿ±�¶� �

I%� �µ�aºǙȕĜ±�¶� �

"31� Ɇȱʇ>"631� ȱʇý>63!1� ÛŏȆȱʇ�

  

P

X PDA PDA
DAO

DAO

PA PA

Z

N

Y

� �
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(3) 3D±�¶oǘǿŝĶǔ(3D±�¶ǛſèǱkĪýǴÒèǱoɕó) 

� 3D±�¶oǗñǔ�ñȼ^�cyn¿Û�ŏfc?v_ 50ȅưǔùƕo

CTèǱT}ŧǙyciD±�¶oǛſèǱ�ŭÒy>aoȱʇýoŞȆ

ġ>ŞƲġ>p|rŞȆȜoiŒʍ�ĦǷyc(ǎ 4 a)?ƉnȲƹ「ngm

i>ƔŤoɯśƨȕnŭǱycĪýǴÒèǱƼjzv�}iŒʍ�ĦǷy 

(ǎ 4 b)>3D±�¶oǛſèǱkùƕoĪýǴÒèǱnpu�iŒʍoĦǷ

ȑ�ɕóyc(ǎ 4)? 

 
ǎ 4 ȱʇýĠȂkȆsZB3D ±�¶ǛſèǱ(a)kĪýǴÒèǱ(b)koɕó 

ŢmɃǦ(ʩèǱkznřǵ)rȱʇýoŞƲġ�Ƌy>ǾmɃǦ(ʩèǱkznÑǵ)r

ȱʇýoŞȆġ�Ƌ^?PA: Ɇȱʇ>PDA: ȱʇý>DAO: ÛŏȆȱʇ 

 

 

���
���

���
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 (4) ɯśƨǨo��a�¶�®²·a�³º 

� 3D±�¶�Ŵʜyi>ɯśƨǨnƙċ��®²·a�³ºyc?3D±�

¶n�£��(ADOTMzytp AVPTM)�ʧȓy>ȱʇýso�£��oȤŔ

oʚŸ>p|rɆȱʇȷAȆȱʇȷso�£��oȶƧȢȪkĪýėũ�s

c^áȿǔk�ñȼyc?vo�®²·a�³ºn|~>ŞȤm�£��k

ao����ǧȈy>ƔŤoɯśƨnʮ�d? 

 

 (5)��a�¶ƙċk�£��ǧȈ(ADOTMzytp AVPTMkao���ǧ

Ȉ) 

� ɯśƨoƨƕpÌǋoƦʳycƲƆƪüĂâÉ(KK)j>ɛƫȣmɺɻjŏ

fce13I?ʂ。jo ADOTMɯśƨp>:"95  ȹʂ "KJN*:UNI�95:KUYK5:NS5*P�

5*UJNSPSLZ õé�p|r5C9A  ȹʂǅĪý�º�aªº�³ºƊʪõé�

�n|~ )

0 ȾnǓȠZ�cŽǠăƫ�ʆcycŽǠj>ƨƕăƫ�ʆcy

ĖË¨¸�´¯�ƟʨycÉźdurŽŏjs�?PDAoĠȂɪʯnp

Krichenkoɪʯ�Ŵʜyce14I?�£��oÀȓñȼ>p|r�£��o

ȆȱʇAɆȱʇǵsoȶƧoȢȪ�ñȼ^�cy>�£��oʣȊȝǨn�

µ£µa�a�{ǴÒʜ��a�¶T}>Ɇȱʇp|rȆȱʇǴÒ�ŏf

c?�£��(ADOTMzytp AVPTM)kao���pƉo|nnĨȠyc?

�º�¸a¶Ğ(3D±�¶əŧǙĞ)jp>�£��ʧȓȝǨoȆȱʇǴÒj

PDAĠȂ�ñȼy>�£��kao���p PDAoŞƲġkŞȆȜT}Ĩ

Ƞy>PDAoŞƲġ|~z 2-3mmȆsm�£���ǧȈyce11, 13I?į



� )
�

ĐĞ(3D±�¶ŧǙĞ)jp>�®²·a�³ºnăhsʗy�£��k��

��ĨȠy>ƙċnʮ�d?Krichenko ɪʯo��a­�ǎ 5 nƋ^? 

 

 

 

 

 

 

ǎ 5. Krichenkoɪʯ(ɬĮ 11|~Ïʜ) 

A ğ(Õǐğ): ŞƲɨrɆȱʇǵTg・ȆɨrȆȱʇǵ 

B ğ(ǯğ): ŞƲɨrȆȱʇǵTgȱʇýġrȍƲ 

C ğ(ýğ): ŞƲɨommýğ 

D ğ(ȱʇʸğ): ŞƲɨrɩǒäƯǻŦ 

E ğ(ǂȦÕǐğ): ŢȜmýğjŞƲɨrćý|~ǨɺnǻŦ 
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 (6) ƙċƈÿ>Ȱƃƈÿ>p|rǴÒťŴʜʫoɳÜ: 2Ğÿoɕó 

� ƙċƈÿp>ȆˁǛʇn�a��º�¸�²a�a�ǭȺyiT}ɋđ^

�vjoƈÿkȠČyc?Ȱƃƈÿp XǦȰƃǰȓnƌȱĉ】Z��ȑ�Ŵ

ʜyc?ƙċƈÿ>Ȱƃƈÿ>p|rǴÒťŴʜʫ� 2Ğÿjɕóyc? 

 

 (7) ��a�¶ƙċȕo�£��ľûɠȪ: 2Ğÿoɕó 

� �£��pÌȪʧȓyiz>�µ£µa�a§¶T}oʣȊ(ǟ~ʣ^)Ǩ

jl�qëƝáȿjl�?ƔŤoʧȓƨnpmip>�£��ʧȓpƄŏū

ļjŏ���?^m�e>ÌȪʧȓyc�£��rȤŔymmƽŔnpëƝ

y>ǆym�£��nɳŊ^�?v�n|~ŞȤm�£��A����ǧȈ

y>ŞƠȣnʣȊ^�?vo�£��ľûɠȪngmi>2Ğÿjɕóy

c? 

 

 (8) ƙċoǕŁ>ƐɄkŔɭƹ: 2Ğÿoɕó 

� �£��rȤǟnʧȓZ�>aoĻnȱʇýoȍʟĪʦrƸƐycƽŔ

�’’ǕŁ’’kȠČyc?ȄÐƈnzȱʇýȍʟrųǻ^�>zytp�£�

�rȊʠycƽŔn’’ƐɄ’’kȠČyc?vc>ƊʪnɌnŔɭƹ(ƞɴĪý

ȷŎsoȶƧn|�ɆȱʇėũAȆȱʇėũ>�£��ƞɴ�Ȟæ^�Èų

Īʦn|�ǞĪďɃšƹĿĞȭ)ngmizɕóyc? 
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 (9) ƓʎƁ�ʜmcÉźsoȚŚ 

� ɯśƨǨo���¦®a��º�npmi>ʂ 3D±�¶�ʜmi PDAù

ƕʄnƊʪɺǊ�ĨȠyc?3D±�¶�Ŵʜ^�vkjÉźoʢêȪ�œ

y�vkrjs�TlnT>ƓʎƁ�ʜmiȚŚyc?ȚŚp 2017Ⱦ 12ī

nÌȪŏ��>įĐĞ 7「Ǫ「nĢ�fc 8ǋoÉź(ƲƆƪüĂâÉ 5ʉ:

ĥĲȾǒ 3-26Ⱦ >ƲƆǅǳĪýïâÉ 3ʉ:ĥĲȾǒ 18-38Ⱦ)nƓʎƁ�

ɇ~ 8ǋǪÍT}ëȮ�ȴc?Ɠʎp¿ÛoȞ~?3D±�¶p>1) ȱʇý

ĠȂsoʢêȪ�œy�T>2) �£��ʧȓƙċoʢêȪ�œy�T>3) 

Ȥǟm�£��kao���oǧȈ�ʙÅn^�T>4) ƙnkfi½m{

^mT>5) ƔŤoʮƴnʐ）gkú]�T?¿Ƽo 5goƓʎngmi>

a�b� 5ȐîjëȮ�ȴc?^m�e>ʺ ǪǩanŻ�mm>ʻ lv~

anŻ�mm>ʼ le}kzķomm>ʽ ƳyanŻn>ʾ Tm~an

Żn? 

 

 (10) �º¦�a¯��º�º� 

� ʂįĐpʂõoɧǹɟÐʮƴįĐȭʭʢǄŚÃÍéT}Ƶȼ�ȴc?�º

¦�a¯��º�º�p>3D±�¶�Ŵʜyiĥɖȣɯśƨrŏ��cǪ

ioùƕvcpɷĽƕT}ȴc?3D±�¶�Ŵʜ`_nɯśƨrŏ��c

ùƕT}p>ǈʪ】T}�a��ȴip~>�º¦�a¯��º�º�pɢ

ʝjl�r>ƌƊÉâȆõƲƆâõŐŜo¬a¯«a�Ƽjƿɹŀíy>�

¨����(įĐT}oƱïʝɿ)oĆé�ʘoc?ʂ。jpĶƈȧjpĥɖ

ȣɯśƨnȀ^� AVPTMoɷıȤÙpmm?ȱʇýĠȂrǾtȜmƽŔ



� )*�

j>AVPTMrŞȤjl�kɍȏZ�cƽŔnp>ƅǨnùƕT}�º¦�a

¯��º�º��ȴi>vcʂõoɧǹɟÐʮƴįĐȭʭʢǄŚÃÍéoƵ

ȼ�ȴi>AVPTM�Ŵʜyc? 

 

 

4. ĩã 

(1) Ȁƻ 

� ɜ 2nįĐĞ(n=7)k�º�¸a¶Ğ(n=4)oùƕɅģ�Ƌ^?įĐĞjp

�º�¸a¶Ğkɕóyi>Krichenko A��¨(�£��ʧȓrɕóȣʙÅ

m��¨)rƳmt>Bzytp D��¨(�£��ʧȓr|~Řȸm��

¨?B: ・ȆɨrǤt�£��rĺȠZ�ntt>vcĪýȷŎnȶƧy{

^m?D: ʸǁĠȂoȱʇýn�£��rȤŔyntm)rǽTfc?įĐĞ

jp>PDAĠȂp|~ǾtȜt>vcȱʇýƞÂnǜìÜ�Ɍnƹ「rǽT

fc?ɜ 3nįĐĞ 7「k�º�¸a¶Ğ 4「>Ħ 11「oʮƴǱoƺŢ�

Ƌ^? 
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(2) 3D ���yŸƓĜĂų(3D ���ŻĴ¾ƇuõÔƉ­¾ƇuyǗÍ) 

 3D ���uõÔƉ­uyƹǾÔîƖñƋt�²y�2�oƼmJ3D ��

�ŻĴ¾Ƈ vs. ��s}ȜơƩƂyõÔƉ­¾ƇyƹǾÔyÉñƋƟ(ĝƘ

ïIĝřïIƧd)]Ikmlm 9.7 vs. 9.9, 3.7 vs. 3.6, 17.7 vs. 17.2 mm t:

SmJ2 TyñƋƟ]bcƺƶt:kI3D ���]ƹǾÔîƖobcŷË[

ĜĂIs;luǏƞIm(Ű 4)J 

 

(3) ǬěŒƂyv�2��{���2{��u��s}Ɓƛ 

� úãì[Ǝhl 1 şȦyÈȚoƬľhlJşȦ] 54 ğŘųtIƹǾÔî

Ɩ@ǧĩ(�s� D0ƹǾÔȩîŴ)t:kIdj[ĹƂ CT tñƋImƹǾ

ÔƧg 18.6mm uƧ?SmJƂœImi<[IĂļƱt]ǼǺt]ðǘƮǬ

ěŒ[ƔIs] ADOTM uys�ye@ǴüƯ°t:kIAVPTM ]ǴüƯ°

ÇĭȒt:lJǼşȦt]IĝƘïoȌhl ADOTM 16/14(Ƨd 8mm)tgƧ

dǡƌy·ǈų@ľędmIŒƂ[ 3D ���oȒ;m{���2{��o

ĐSmJkyô¹IADOTM 16/14 ]ȎƄƪkƧd@ƌkiIdj[ȩŤyƹ

ǾÔ[]Ưdi[��s}yƜȖuǌƹǾƊ`yƾő@÷ǇdmmJkym

fǧŲzs~y AVPTM o{���2{��IIĝŌƮ[ AVPTM 12mm oĝ

Ư��s}uǏƞI(Ű 6)IĹƂ[ǼÎyúãȣȗŦĚÀyŜǅoƼsǬě

Œ[ȤpnJǼ 3D ���]·ǑųoȌIIǬěŒyĂţ[ 3D ���oĻ

oĖeIȜơdmm��s}îƖoËǅIZ@jǬěŒoĐSmJƁƛIm

AVPTM 12mm ]ĝƯZ��s}t:lEu@IǬěŒƣ[ËǅtAmJ 
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Ű 6 Krichenko �s� D ƹǾÔÑŇ[Ɣhl��s}Ȝơy{���2{��  

a. 3DCT ¾ƇJȆ©]ȩŤîƖyƹǾÔoľhJ   

b. CT ¾Ƈ?jģźImƺgÑŇyƹǾÔƣê 3D ���J 

c-e. ƣê 3D ���oĭȒImI��s}Ȝơ{���2{��J  

c. ADOTM 16/14(Ƨd 8mm)oȜơJƧd@ƌkiIdj[ȩŤƹǾÔ[��s}

@ƯĔMiI��s}yƜȖuǌƹǾƊ`yƾő@÷ǇdmmJ 

d. AVPTM 14 mm(Ƨd 10mm)oȜơJ��s}oČŴhl 3 ǦǨ@kmlmǌƹ

ǾIƹǾÔI²ĐƘƹǾ[Ȝơdms;l@IEyzs~t]Ƨ¼Bs²ĐƘƹ

Ǿƿ`yƾő@ƘA;(Ȇ©)mfƘƹǾçĥoŸgl·ǈų@:lJ�  

e. AVPTM 12mm(Ƨd 9mm)oȜơJEy��s}yƣ¯ǦǨyîŤ@ȩŤƹǾÔ

[ĝgƯĔhlJAVPTM 14mm tǅfjmm��s}y²ĐƘƹǾƿ`yƾő]

ǅfjmZ;JEyzs~(12 mm)y AVPTM @ĝƯZ��s}t:luǏƞd

mIŅĠyǬěŒ[gEmoĭȒIȜơ[ŴćImJ 

DAO: ²ĐƘƹǾIPA: ǌƹǾIPDA: ƹǾÔIADO: AMPLATZER Duct 

OccluderTMIAVP: AMPLATZER Vascular Plug IITM  

 

 

a b

c d e
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PA
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PA
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(4) ŉßļ×IƸķļ×I>i_Ɖ­ġĭȒȡyǯ³ 

� ǝ 4 [ŉßyô¹oľhJƸķļ×uŉßļ×]Iúãì@y���2�

ì[ǗIsƝ?SmJƉ­ġĭȒȡgúãì@y���2�ì[ǗIsni

?[ŚZ?SmJ 
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� � úãì�   $�0�-‑�� y���2�ì�   $�0�*��

Ƹķļ×�   Ǩ��� )
�  
��*(�� )/�  
/�-‑
��

ŉßļ×�   Ǩ��� 
	-‑�  �-‑�

*�� 
(*�  -‑.�
.*��

Ɖ­ġĭȒȡ�   8#)%!���� (�-‑�  (�*�*���� (�.�  	�����)��

ŴćI$  ��� -‑�  
		�� *�  
		��

ŁǋI$  ��� 	�  	�� 	�  	��

ĔǪşI$  ��� 	�  	�� 	�  	��

ŉßƣy��s}ĆÒǟƴI$�  ��� 	�  	�� (�  �	��

�ƣ¯Ɵ  ĮǨ�Ǖ¡�oľhJ�

 

 

(5) v�2��ŉßƣy��s}ĆÒǟƴ(ǝ 4) 

 úãìt]Iŉßƣy��s}ĆÒ]7ȦgǿCI3D ���[>al{�

��2{��tóƫIm��s}uzs~]IƃsyÑŇ[>;sƯŽt:

SmJ¨ǸIy���2�ìt]I4 ŭƣ 2 ŭ(50%)]I¤ZSmzs~`y

��s}ĆÒ@;img 1 Âǜȓt:SmJ 
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 (6) ŉßyŴćIŁǋuĔǪş(ǝ 4) 

Ȟìug[��s}]ĝŌƮ[ƯŽ[ȜơdmIƹǾÔyƝȕõț@ŞŁ

IIúãì/y���2�ì 11 ȦƃstǬěŒ]’’Ŵć’’ImJdmIúã

ì/y���2�ìy;im[>;sgĔǪşoǅfZ?SmJ 

 

 (7) ńȅĵoȒ;m¥ı`yƦĚ 

� 5 Tyńȅ[ƔIIðýǆŲyƧƝ[Ønji¥ı 8 ŭybupvƃs@

ĝĒƼƱ(5 Ʊ)oTamJQ1(ÁǻȗÁ)u Q5(Ȥś[>alȌȒų)]Iƃª

@ 5 ƱJQ2(ŉßyȗÁ)u Q3(��s}yƁƛ)]Iǫé 4.9 ƱJQ4(�;h

hd)]Iǫé 4.8 ƱJ9đȄy;im?tI3 Ʊ�²yƼƱoTam¥ı]

;Z?SmJ 

 

 

5. Ďħ 

� ėÂģŴImƣê 3D ���]ƹǾÔîƖobcŷË[ĜĂIs;mJ�

²y8Ʊ?jIEyƣê 3D ���]ðǘƮǬěŒ[ȌȒt:luǏƞI

mJƙ¨[IǬěŒƂy{���2{��[ik��s}uzs~yĝƯZ

Ɓƛ@·ǈt:SmJƙǂ[IƸķļ×uŉßļ×@ƝŐtAmJƙĪ[I

õÔîƖuŉß[Ɣhl¥ıyȗÁƴoĒfmJ 

� ƙ¨[I3D ���oĭȒImǬěŒƂy{���2{��[ikIĭȒ

haA��s}uzs~yĝƯZƁƛ@·ǈt:SmJúãìt]ŉßƣ[

��s}ĆÒoȓImşȦ]ƏĢIZ?Sm@Iy���2�ìt]ǐŲ
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(2/4 ŭ)@��s}ĆÒoȓImJ��s}uzs~yƁƛ]IŒŇyðý[

ƘAC ƏIs;lJ8D ���oĭȒIZ;ōȔyŉßt]IõÔƉ­¾

Ƈdm] CT ¾Ƈ?jĭȒhl��s}oǏƞMeloƼZ?SmJEyi

<Z¾Ƈye[Ûr;mōȔíǏƞyţĔIðýǹǣZŒŇt:SsgƯŽ

Z��s}Ɓƛ@ĘǁZ·ǈų@:lEu@Ǩ?SmJúãìt]IŒƂ{

���2{��[iSsĝƯZ��s}uzs~yƁƛ@·ǈt:lJƣê

3D ���]ƸȀtƿǦoƸûtAlmfIƹǾÔuȜơIm��s}oǄ

¢yÌƴ(ǸĈ)?jÖħtAlJdmŅĠ[ŉ[ulEu@tA·ǑųoȌ

Iv�2��ł[ĻoĖeI3D ���[Ȝơdmm��s}yîƖoËǅ

IZ@jŅĠ[ȜơhlEu@tAlJǼ 3D ���oĭȒImŒƂ{��

�2{��[ikIǧŲyzs~y��s}oȒ;mĸýȜơo´ƴgëk

ǲhEu@tAIPŅĠyţȁyƗȒ4uZk<lJúãìt]IŒƂ[Ɓ

ƛIm��s}uzs~]IŅĠ[ȜơImgyuƃȦtÐƃ[¨ƢIs>

kIǬěŒƂy{���2{��]ĝƯZ��s}Ɓƛ[ȇșSmJEm

]IŒŇyŧȗƮ}��}òāhy}�Ĥā[TZ@l·ǈų@:lJdj

[ 3D ���[ilŒƂ{���2{��[ikIŋǱõÔƿď`yƾő�

}xZvIŅĠyǬěŒ[ƵmSsyƤ¢ƱoȀË[hlEu@tAlm

fI�ƃųyĈš[gÜȏhl·ǈų@:lJdmI3D ���oĭȒIm

{���2{��]ðýyŚZ;¥ı[uSsċ[ȌȒų@Ē;·ǈų@:

lJǼ 3D ƣê���y{�y2�]żÄ³yĜĂg·ǈt:kIdmŴŭ

yč;õÔǭyĜĂų[ȋms;mJ 
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� ƙǂ[Iúãìt]y���2�ìuǗÍIsIƸķļ×uŉßļ×@Ɲ

?SmJƉ­ġĭȒȡgúãìtni?[ŚZ?SmJúãìyƹǾÔ]I

y���2�ìykm[ǗÍIsƒCIƧCIKrichenko B/D �s�[Ǩȥ

dmlǧĩZîƖygyoÙpt;mJdj[IƹǾÔŋ¡żÄ³oǎ<ş

Ȧ@Ƒ?SmJƒCƧ;ƹǾÔîƖh Krichenko B/D �s�yƹǾÔ]Ið

ǘƮǬěŉß[Ƨļ×oȓIIƸķļ×gƧCZl59, 11SJǧĩZîƖy

ƹǾÔt]IŗĐųq��2�(¬ł?jǌƹǾoðȍIs²ĐƘƹǾ[Ĉ

?<)@Ęǁt:lEugƑ;JkymfàĐųq��2�@I^I^ǜȓ

[ZlJàĐųq��2�t]I²ĐƘƹǾ?jǌƹǾ[Ĉ?<Eu[Z

kI}�qv�2��oȒ;sws��s��2�oģlǜȓ@:kIŉß

@ǖĩ[ZlJàĐųq��2�t]ŉßļ×gƸķļ×gƧCZkhh;

515SJdmIŴŭȦt]²ĶyǬĞųƹǾč³hƘƹǾƿÏŊĔǪȦ@:

kIàĐųq��2�[ilv�2��ƅģ]ƽ[Ũŏd@âfjmlJú

ãìt]I1 Ȧ@EyàĐųq��2�oȓImJEyi<[Iúãìt]

y���2�ì[ǗIs��s}ƁƛĘǁȦhŉßǖĩȦoikƑCÙpt

;m[g??njiIƸķļ×uŉßļ×@y���2�ìikƝ?SmJ

Em] 3D ���oĭȒhlEut��s}Ɓƛļ×@ƝŐImmfuĎ=

jmlJ3D ���yĭȒ[ikIůƍ/ËŅZŉß[TZ@k�ƃųyĈ

š@ÝƕtAIdj[ǙǍȡyòāhĭȒhlǽűȈyāȡZv[gTZ@

kIÑŇ`yƘAZ����@ÝƕdmlJ 

� ƙĪ[I3D ���oĭȒhlEut¥ıyȗÁƴoĒflEu@tA

mJEyEu]Iŧƈ�ÇyƈÚ[>alúã[>;sgEmdt[Ƕĕd



� )(�

ms;l512SJðǘƮǬěŒ[ 3D ���oĭȒImǶĕ]I½1@øĦ

ImǕ¡t]Ȋ¨Is�yĽȟ[Øhlúã@:lJEyúãt]I3D �

��yĭȒ@IŎ¥ÎŕÓÚ¸¥yȗÁƴoĒfmuǶĕIs;l516SJ

��[>alðǘƮǬěŒ[>;s 3D ���@¥ıyȗÁƴoĒflEu

@tAl?[T;s]IEmdtǶĕ@Z?SmJǼúã[ikI��yƹ

ǾÔðǘƮǬěŒ[ 3D ���oĭȒhlEutI¥ıuIsyðýǆŲ[

ijiIõÔîƖuŉß[Ɣhl¥ıyȗÁƴoĒflEu@ľdmmJ 

� Ǽúãy���2{��]ÑŇŲ@ŚZ;Eut:lJy���2�ì]

4 ŭt:lJEyȗȍ]IŉßĘǁşȦ[ye 3D ���oĭȒIs>kI

Ư°ÛŖoĀÊ[Is;lmft:lJ 

� Ɖ­ CT ]ǼǺt]ǤáȘ@ĒCIøĚ@Ȑ£t:lJdmIťēåƴy

y���}�@ȀȠt:kIŧ/õÔƿďyäÅ@ȄșTmfIĂļƱt]

Ɖ­ CT y�2�@ 3D ���ģź[ĝgƯhlIuǶĕdms;l51SJ

ǼúãtgƉ­ CT oȒ;s 3D ���oģźIm@IǙǍyȅƚoĎȝh

lǜȓ@:lJ3D ���yÁǻÎƮŹƴ]þy CT ¾Ƈ�2�[Þƫdm

lJėÂIǙǍòāymf CT Ĩ­]ǛƺÝtĐSm@Iky�2�?jģ

źIm 3D ���t:SsgƹǾÔyŸƓĜĂų[ȋms;mJƹǾÔîƖ

@ŧļƆ[iSsƘACǯ³IZ;mfuĎ=jmmJdmICT øĚyǷ

ņƀǙǍoǚalmfIMRI h 3D ty2?j 3D ���oģźImǶĕg

:k517SICT �Çy����r2yĭȒ]ėąy»ƚt:luĎ=jm

lJ 
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� ėÂĭȒIm 3D ���]İǔy 3D ����2oȒ;sģźhlmfI

����·ǈZzs~[ăÅ@:l@IģźǕ¡oăƫhlEutƔ°I

mJEm[ikI���ģźļ×oƝŐhlEu@tAIdm{���2{

��ļyq��2�oȐ£[hlEu@tAmJ 

 

 

6. ôȨ 

� ėÂģźImƣê 3D ���oĭȒhlEutIðǘƮǬěŒ[>;sI

ŒƂ{���2{��[iSsĝƯZ��s}uzs~oƁƛtAmJƑȑ

ų@ƥI;ƔŠ[ƔhlĄǮĽȟ@·ǈt:SmJŅĠyŉß[>;sƸķ

ļ×uŉßļ×oƝŐtAmJEy 3D ���[ikI¥ıyõÔîƖǊ�

@Ȑ£[ZkIŉß`yȗÁƴoĒflEu@tAmJ�ƃųyĈšh¥Î

æ§[gȌȒt:SmJǼúãy 3D ���]ǗÍƮƝÝ×[ĿĳžƿtÕ

ǳ�µ[ģźhlEu@tAlJǼ 3D ���]ŏşgIC]ŉßĘǁ PDA

şȦ[ƔhlðǘƮǬěŒ[ȌȒt:l·ǈų@Ē;Jėą]IEy 3D �

��ovyi<ZÑŇ[ĭȒhly@ĝgȌȒt:l?yøƷIhZnoǼ

3D ���Ư°ÛŖyøƷ@ǜȓt:lJ 
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