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赤木禎治 資料１ 
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赤木禎治 資料２ 
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赤木禎治 資料３ ISACHD 心エコー図プロトコル
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 ࡵࡌࡣ

ᚰ࣮ࢥ࢚ᅗ᳨ᰝࡣᡂேඛኳᛶᚰᝈࡢデ⒪࠸ࡽ࡞ࡣ࡞࡚ࡃ࡞ᇶᮏⓗ᳨࡞ᰝ࡛ࠋࡍ

2018ᖺ International Society of Adult Congenital Heart Disease (ISACHD)ࡽ ⾲௦ࡢ12
ⓗ࡞ඛኳᛶᚰᝈ࣭ែࡿࡍ⨶⥙ࢆᚰ࣮ࢥ࢚ᅗࡀࣝࢥࢺࣟࣉⓎ⾲ྛࠋࡓࡋࡲࢀࡉᝈ࡛

ホ౯ࢆࢺ࣏ࣥࡁࡍ᫂☜ࡓࡋ♧᭷⏝ࠊࡀࡓࡋ࡛࣮ࣝࢶ࡞ⱥㄒ∧ࠊࡵࡓ࠸࡞ࡋࡳࡢ

ࡾ࠶ࡀၥ㢟Ⅼ࠺࠸࠸ࡽ࡙ࡋ⏝ࡣ㉸㡢Ἴ᳨ᰝᢏᖌ࠸ከࡢᶵࡿᥱࢆࣈ࣮ࣟࣉ␒୍

ࡲࡋ⮴సᡂࢆ∧ᚓ࡚᪥ᮏㄒࢆ༠ຊࡢ᭷ᚿࡢ᪥ᮏᡂேඛኳᛶᚰᝈᏛࠊᗘࡢࡇࠋࡓࡋࡲ

ࡢデ⒪ࡢ⪅ᡂேඛኳᛶᚰᝈᝈࠊࡀᶆ‽ࡢᅗ᳨ᰝ࣮ࢥ࢚ᚰࡿࡼࣝࢥࢺࣟࣉᮏࠋࡓࡋ

㉁ྥୖࡧࡽ࡞ᅜෆእࡢඹྠ◊✲ࡢ᥎㐍ᙺ❧ࢆࡇࡘᮇᚅࠋࡍࡲ࠸࡚ࡋ 
᪥ᮏᡂேඛኳᛶᚰᝈᏛ⌮㛗 ㉥ᮌ⚞ 

 
ᚰ᳨࣮ࢥ࢚ᰝࡢࢺ࣮࣏ࣞࡢࡑᶆ‽ࡢ㔜せᛶࠊࡣࡸୡ⏺୰࡛ㄆ㆑ࠋࡍࡲ࠸࡚ࢀࡉ

ᶆ‽ࡓࢀࡉᚰ࣮ࢥ࢚ᅗ᳨ᰝࠊ࡛ࡇ࠺⾜ࢆ」㞧࡞ᵓ㐀␗ᖖࡸ⾡ᚋࡢ≧ែ࡛ࡶᚲせ࡞

ሗࢆຠ⋡ⓗグ㘓ࠊࡾ࡞⬟ྍࡀࡇࡿࡍ⤖ᯝⓗ᳨ᰝࡢ㉁≉ࠋࡍࡲࡋୖྥࡀ⏕ᾭ

ࠊࡸ⾜⛣ࡢ⛉ᡂேࡽ⛉ᑠඣࠊ࡚ࡗ⪅ᝈࡢඛኳᛶᚰᝈࡿࢀࡽࡵồࡀ་⒪ࡿࡓࢃ

ᡂேࡢデ⒪ࠊࡶ࡚࠸࠾タ㛫ࡢ㐃ᦠࡢ୰࡛ែࡢ᥎⛣୍ࢆ㈏࡚ࡋᢕᥱࠊࡣࡇࡿࡍ

㠀ᖖ౯್ࠊࡽࡉࠋࡍࡲࡾ࠶ࡀඛኳᛶᚰᝈࡢデ⒪ࡣ⌧ᅾࡢࢫࣥࢹࣅ࢚ࠊ㊊┤㠃

ࠋࡍࡲ࠸࡚ࢀࡽࡵồࡀࡇࡿࡍฟࢆࢫࣥࢹࣅ࢚࠸ࡋ᪂ࠊࡵࡓࡢゎỴࡢࡑࠋࡍࡲ࠸࡚ࡋ

ࡇࡃ࠸࡚ࡋ⏝άᴟⓗ✚ࠊࡋᑟධ᪥ᮏࢆᰝἲ᳨࣮ࢥ࢚ᚰࡢ‽ୡ⏺ᶆࠊࡶࡵࡓࡢࡑ

 ࠋࡍࡲࡆୖࡋ⏦࠸㢪࠾ࡾࡼᚰࢆ༠ຊࡈゎ⌮࠸῝ࡢⓙᵝࠊ࡚࠸ࡘⅬࡢࡇࠋࡍ㔜せ࡛ࡀ
᪥ᮏᚰ࣮ࢥ࢚ᅗᏛ⌮㛗 ᒣᮏ୍༤ 

 
ㅰ㎡ 
⩻ヂࢆᘬ࡚ࡅཷࡁ㡬ࡓ࠸᪥ᮏᡂேඛኳᛶᚰᝈᏛ᭷ᚿࡢⓙᵝࠊ᪥ᮏㄒ∧సᡂࡈࡢチ

ࡓ࠸㡬ࢆྍ ISACHD PresidentࠊLuke Burchill ඛ⏕ (Mayo Clinic)ࠊᚰࡾࡼឤㅰ⏦ࡆୖࡋ
 ࠋࡍࡲ
 
┘ヂ 
⟃ἼᏛᚠ⎔ჾෆ⛉ ▼ὠᬛᏊ 
㛗㔝┴❧ࡶࡇ㝔ᚠ⎔ჾᑠඣ⛉ ℧⪺ίᏹ 
 
⩻ヂ 
 ⥤Ꮚ▼ ࣮ࢱࣥࢭᡂேඛኳᛶᚰᝈࢺࣥࣟࢺ
ᅜ❧ᚠ⎔ჾ◊✲࣮ࢱࣥࢭᑠඣᚠ⎔ჾෆ⛉ ຍ⸨ Ꮚ 
ᮾிዪᏊ་⛉Ꮫ㝔ᚠ⎔ჾෆ⛉ ᑠᬽᬛோ 
᠕⩏ሿᏛᚠ⎔ჾෆ⛉ ᑠᖹ┿ᖾ 
⪷㊰ຍᅜ㝿㝔ᚠ⎔ჾෆ⛉ ᳝ྡ⏤⨾ 
ᒸᒣᏛ㝔ᚠ⎔ჾෆ⛉ ᮭᚨᑦ 
⚄ᡞᏛ་Ꮫ㒊㝃ᒓ㝔ᚠ⎔ჾෆ⛉ ⚟⏣᪫ఙ 
ಙᕞᏛ་Ꮫ㒊㝃ᒓ㝔ᚠ⎔ჾෆ⛉ ඖᮌ༤ᙪ 
⚟ᒸᕷ❧ࡶࡇ㝔ᚠ⎔ჾ㞟୰⒪⛉ ᒣᮧ୍㑻  
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ISACHDᚰ࣮ࢥ࢚ᅗࣝࢥࢺࣟࣉ 
 ᥎ዡ (Li W, et al. International Journal of Cardiology 272 ;2018: 77t83)ࢫࢧࣥࢭࣥࢥ
᪥ᮏㄒ∧ 
 
 

ෆ⛉ⓗ⟶⌮ࠊእ⛉ᡭ⾡ࡢࣥࣙࢩ࣮ࣥ࣋ࢱࣥࣝࢸ࣮ࢸ࢝ࠊ㐍Ṍࠊࡸඛ㐍ⓗ࡞ᚰ⾑⟶⏬

ീデ᩿ࡢᑟධࠊࡾࡼᡂேඛኳᛶᚰᝈ(Adult Congenital Heart Disease: ACHD)ᝈ⪅ᩘࡢ
ࢫࣜࡢ㑇ṧࡸᚋ㑇ࡓࡋ㛵㐃ཎᝈࡣ⪅ACHDᝈࠋࡿ࠸࡚ࡅ⥆ࡋቑຍࡃ࡞㛫࠼⤯ࡣ
ࡢࢇࠊࡵࡓࡢࡑࠋࡿ࠺ࡾ࡞ཎᅉࡢṚஸࡸ≦ࡣࡽࢀࡇࠊࡾ࠾࡚ࡅ⥆࠼ᢪࢆࢡ

ACHDᝈ⪅ࡣ⏕ᾭࡾࡓࢃᑓ㛛ᐙࡀࢫ࣮ࣥࣛ࣋ࢧࡿࡼ᥎ዡࠋࡿࢀࡉ་⒪ᚑ⪅ࠊࡣ
ࡢᑓ㛛ᐙ࡞༑ศࡵࡓࡿࡍᥦ౪ࢆ་⒪࠸㧗ࡢ㉁ࠊ᪉ἲࡢၿ᭱ࡢࡵࡓࡿࡍ㐩ᡂࢆⓗ┠ࡢࡇ

⫱ᡂ᪉ἲࠊ་⒪యไᩚࡢഛ᪉ἲࠊ࡚࠸ࡘ⌧ᅾ᳨ࡶウࢆ㔜ࠋࡿ࠸࡚ࡡᚰ࣮ࢥ࢚ᅗ᳨ᰝࠊࡣ

ᚰ⮚ࡢᙧែࠊ⌮⏕ࠊែࠊᶵ⬟ࢆ⥲ྜⓗホ౯࡛ࠊࡁ⮫ᗋ࡚࠸࠾ࢫ࣮ࣥࣛ࣋ࢧᴟࡵ

࡚㔜せ࡛ࠊࡵࡓࡢࡇࠋࡿ࠶ᚰ࣮ࢥ࢚ᅗ᳨ᰝࡣ ACHD ᝈ⪅ࡢయⓗ࡞⮫ᗋ⟶⌮ࡃࡁ
㈉⊩ࠋࡿࡍInternational Society for Adult Congenital Heart Disease (ISACHD㸧ࡾࡼࠊࡣⰋ࠸
ACHDᝈ⪅ࢆࢣࡢ㏣ồࡿࡍୡ⏺ⓗ࡞ᑓ㛛ᐙ⤌⧊࡛ࠋࡿ࠶ACHDࡢデ᩿ࡿࡅ࠾⌮⟶
⏬ീデ᩿ࡢ㔜せᛶࢆㄆ㆑ࠊࡋISACHDࡣᚰ࣮ࢥ࢚ᅗ᳨ᰝࢺ࣮࣏ࣞ㛵ࢫࣥࢲ࢞ࡿࡍ
ୡ⏺୰ࠊࡣᶆ‽ࡢࢺ࣮࣏ࣞᅗ᳨ᰝ࣮ࢥ࢚ᚰࠋࡓࡋ❧タࢆࢫ࣮࢛ࣇࢡࢫࢱࡿࡍᥦ౪ࢆ

ࠋࡿ࠶࡛ࡽࡿ࠶ࡀᛶ⬟ྍࡿࡍ㐍ಁࢆ✲◊ከタඹྠࠊࡏࡉୖྥయⓗࢆ㉁ࡢᰝ᳨ࡢ

ࠊ࡚࠸ࡘᡂேඛኳᛶᚰᝈ࡞ࠊࡣࣝࢥࢺࣟࣉᅗ࣮ࢥ࢚ᚰࡓࢀࡉᶆ‽ࡍ♧ࡽࢀࡇ

࡚ࡗࡼࣝࢥࢺࣟࣉᮏࠋࡿ࠸࡚ࢀࡉグ㍕ࡀ᥎ዡ㡯࡞ලయⓗࡿࡍ㛵ሗ࿌㞟ࢱ࣮ࢹ

ACHDᝈ⪅ࡢホ౯࡚࠸࠾ໟᣓⓗࡘᵓ㐀ࠊࡾ࡞⬟ྍࡀࢳ࣮ࣟࣉࡓࢀࡉඃࡓࢀᝈ
 ࠋ࠺ࢁࡔࡘ❧ᙺࡢࡿࡍಖドࢆࢣ⪅

���⫼ᬒ 

ඛ㐍ᅜ࡛ࠊࡣACHDࡢᝈ⪅ᩘࠊࡣṔྐⓗࡶ࡚ࡳእ⛉ᡭ⾡ࠊෆ⛉⟶⌮࡚᭱ࡋࡑࠊ㏆࡛
⫣㈉ࡢᚰ⾑⟶⏬ീデ᩿࡞ඛ㐍ⓗࡢࡢࡑࠊࡸ㐍Ṍࡢࣥࣙࢩ࣮ࣥ࣋ࢱࣥࣝࢸ࣮ࢸ࢝ࡣ

ࡢᅜ࡛ᡂேࡢࡃከࠊᐇ㝿ࠋࡿ࠸࡚ࡅ⥆ࡋቑຍࠊࡾࡼ CHD ᝈ⪅ᩘࡣᑠඣᝈ⪅ᩘୖࢆᅇࡗ
ࡀࢇࡢࡑࠊࡃ࡞ࢇࡣࡓࡋࠋ [1] ࡿ࠸࡚ CHD㛵㐃ࡓࡋᚋ㑇ࡸ㑇
ṧࢆࢡࢫࣜࡢᢪࠊࡅ⥆࠼㔜࡞≧ࡸṚஸࡢཎᅉࢇࠊࡵࡓࡢࡑࠋࡿ࠸࡚ࡗ࡞

᥎ዡࡀࢫ࣮ࣥࣛ࣋ࢧࡿࡼᑓ㛛ᐙࡿࡓࢃᾭ⏕ࡴྵࢆീホ౯⏬࡞ᐃᮇⓗࠊࡣ⪅ᝈࡢ

ᚓྲྀࡢࢱ࣮ࢹᅗ࣮ࢥ࢚ᚰࡓࢀඃࠊࡣࡵࡓࡿࡍᥦ౪ࢆࢣ⪅ᝈࡓࢀඃࠋ[2] ࡿ࠸࡚ࢀࡉ
⬟ྍࡿࡍࡃᝏࢆ㌿ᖐࡢ⪅ᝈࡣࢺ࣮࣏ࣞᰝ᳨࣮ࢥ࢚࠸࡞㐺ษ࡛ࠋࡿ࠶ྍḞ࡛ࡀゎ㔘

ᛶࡢࡑࠋࡿ࠶ࡀᚲせᛶࡀㄆ㆑ࡀࡇ࠸࡞࠸࡚ࢀࡉከࠊࡀ࠸ᡭ⾡ࠊᚰ⮚᳨ࣝࢸ࣮ࢸ࢝ᰝࠊ

㟁Ẽ⏕⌮Ꮫⓗ᳨ᰝࠊࡶ࡚ࡗࡓ࠶ACHDᝈ⪅㐺ࡓࡋᚰ࣮ࢥ࢚ᅗ᳨ᰝࡢデ᩿ࣝࢥࢺࣟࣉ
ᡂேᚰࡢ⯡୍ࡸ⪅ᑠඣᚰ⮚ᝈࠊࡣデ᳨᩿ᰝࡢACHDࠊࡓࡲࠋࡿ࠶ᚲせ࡛ࡀᑓ㛛▱㆑
⮚ᝈ⪅ࠊࡵࡓࡿ࡞␗ࡣACHD ⏬ീデ᩿ࡢᑓ㛛ᐙࢆቑࡍࡸᚲせࠋࡿ࠶ࡀISACHD ࠊࡣ
ACHDࡢデ᩿ࡿࡅ࠾⌮⟶ᚰ࣮ࢥ࢚ᅗࡢᙺࡢ㔜せᛶࢆㄆ㆑ࠊࡋᚰ࣮ࢥ࢚ᅗ᳨ᰝࣞ
ࡿࡅ࠾ᅗ᳨ᰝ࣮ࢥ࢚ᚰࠋࡿ࠸࡚ࡋゎ⌮ࢆᚲせᛶࡿࡍᥦ౪ࢆࢫࣥࢲ࢞ࡿࡍ㛵ࢺ࣮࣏

ീࡢࢺ࣮࣏ࣞᶆ‽ࠊࡣୡ⏺୰ࡢᚰ࣮ࢥ࢚ᅗ᳨ᰝࡢ㉁ࠊࡏࡉୖྥࢆከタඹྠ◊✲
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ࡓࢀࡉ⾲㸪ᅇⓎ࠺ࡼࡢࡇࠋࡿ࠶᰿ᣐ࡛ࡢࡑࡀࡢ࠺࠸ࡿ࠶ࡀᛶ⬟ྍࡿࡍ㐍ಁࢆ

ACHDᚰ࣮ࢥ࢚ᅗࡣࣝࢥࢺࣟࣉ㸪ACHDศ㔝ࡢᡂ⇍ࡿࡅ࠾㔜せ୍࡞Ṍ࡛ࠋࡿ࠶ 

ࡐ࡞���  㸽ᚲせࡀࣝࢥࢺࣟࣉᅗ࣮ࢥ࢚ᚰࡓࡋ≉'+&$

ᡂேࡧࡼ࠾ᑠඣࡢᚰ࣮ࢥ࢚ᅗ᳨ᰝᐊົࡿࡍᚰ࣮ࢥ࢚ᅗᢏᖌࡃࡼࡀ㐼㐝ࡿࡍၥ㢟

⾲ࢆࡢㄢ㢟ࡸ 1 CHDࠊࡣᅗ㒊㛛࣮ࢥ࢚ᚰࡢᑠඣࠋࡓࡵࡲ ᝈ⪅ࢆከࡾ࠾࡚ࡳࡃⰋ
ࢫࡢᰝᐊ᳨࡞࠺ࡼࡢࡇࠋࡿ࠶᭷࡛ⓗ⯡୍࡛ࡆ࠾ࡢ࣮ࣂ࣓࣒࣮ࣥࢳࡿ࠸࡚ࡋゎ⌮ࡃ

እ⛉ⓗ⒪㸭ࠊゎ๗Ꮫⓗ␗ᖖኚࡿࡍ㛵㐃ࠊᣦᶆࡿࡍ㛵㐃ኚࡢ๓ࡢ┠ࠊࡣࣇࢵࢱ

ࣇࢵࢱࢫࡓࡗ࠸࠺ࡇࠋࡿ࠸࡚ࡋ⢭㏻㠀ᖖ㌿ᖐࡢᚋࡢࡑಟࡿࡼ⒪ࣝࢸ࣮ࢸ࢝

㐺ࠊࡣࠋࡿ࠸࡚ࡗ▱ࢆࡁࡿぢࢆఱࠊࡋ᥈ࢆఱࠊࡶሙྜ࡛࠸ࡋ㞴ゎ๗Ꮫⓗࠊࡣ

ษ࡞ᵓ㐀ྍࡃࡼࡾࡼࢆどࡣ࠸ࡿ࠶ࠊࡵࡓࡿࡍᘚࡸᚰᐊࡢᶵ⬟ࢆホ౯ࠊࡵࡓࡿࡍ㠀

ᐃᆺⓗ࡞ど㔝ࢆ⏝ࠋ୍ࡿ࠶ࡶࡇࡿࡍ ᪉ࠊᡂேᚰ࣮ࢥ࢚ᅗ㒊㛛ࠊࡣࣇࢵࢱࢫࡢCHDᝈ
ࠋ࠺కࢆ㏻ᖖᅔ㞴㝿ࡿࡍീࢆ⪅CHDᝈࠊࡵࡓ࠸࡞ᑡࡀᩘࡢ⪅CHDᝈ࡞㞧「≉ࠊ⪅
ᡂேᚰ࣮ࢥ࢚ᅗ㒊㛛ࠊࡣࣇࢵࢱࢫࡢᚰᐊᶵ⬟ᒁᡤቨ㐠ືࡢホ౯ࠊᘚ⭷ᶵ⬟ࡢᐃ㔞ⓗศ

ᯒࠊᚰ࣮ࢥ࢚ᅗ⏝㐀ᙳࡢ⏝ࡸ㈇Ⲵᚰ࣮ࢥ࢚ᅗࡢ⏝୍ࠊࡣ࡚࠸ࡘ⯡ⓗ࡞⤒㦂࠶ࡢ

ࢻ࣮࢞ࢥ࢚ᗋ⮫ࡢᡂேࡿ࠸࡚ࢀࡉ⾲බࠊࡣሗ࿌ᐃ ࡢࡑࠊࡽࡉࠋࡿ࠶ᑓ㛛ᐙ࡛ࡿ

ࠋ[7]ࡿ࠶࡛⬟ྍ⏝ࡶ⪅ᑠඣᝈࡣࣥࣛࢻ࢞࡞࠺ࡼࡢࡇࠋࡿ࠸࡚࠸ᇶ࡙[3-6]ࣥࣛ
ᅇⓎ⾲ࠊࡣࣝࢥࢺࣟࣉࡓࢀࡉ᪂࠸ࡋ ACHD ࡶࡓࡋᫎࢆᚲせᛶࡢࢫࣥࢲ࣮࢞ࢥ࢚
 ࠋࡿ࠶࡛ࡢ

ACHDᝈ⪅࡛ࠊࡣᚋኳᛶᚰᝈᝈ⪅ẚ㍑ࠊ࡚ࡋᚰᑤ㒊ࡢࡽ⏬ീ᪉ྥࡇࡿ࡞␗ࡶ
ㄽࡢᡂேࡣ㉸㡢Ἴ᳨ᰝᢏᖌࡢᡂேࠋࡿ࠺ࡾ࡞ᅔ㞴ࡣ㉸㡢Ἴ᳨ᰝᢏᖌࡢᡂேࠊࡾ࠶ࡀ

ࢆᐃ㔞⌮ ACHDᝈ⪅㐺⏝ࡣࢀࡑࠊࡀࡿࡍ࠺ࡼࡋ㐺ษ࡛ࡿ࠶㸦ࠊࡤ࠼య
ᚰᐊྑᐊࡢホ౯ࠊ࡚࠸࠾㉸㡢Ἴ᳨ᰝᢏᖌࡣᶆ‽ⓗ࡞ᕥᐊࡢ ᐃ್ࢆ⏝࡞ࡣ࡛ࡁࡍ

ACHDࠊࡣඛኳᛶኚ࡛࡞㞧「 ࠋ㸧࠸ ᇶࢆᐃ್ ࡓࢀࡉᶆ‽ࠊࡣ㉸㡢Ἴ᳨ᰝᢏᖌࡢ
ࠋ࠸࡞ࡽ࡞ࡤࢀࡅ࡞⨨ࢆ㔜Ⅼࡇࡿࡍẚ㍑ᰝ᳨ࡢ๓ᅇࠊࡶࡾࡼࡿࡍẚ㍑್‽

ACHDᚰ࣮ࢥ࢚ᅗ᳨ᰝࡢᑓ㛛ᛶࢆ㧗ࢆࡇࡿࡵ┠ⓗࡓࡋᏛࠊࡃ࡞ࢇࡣACHD
ᚰ࣮ࢥ࢚ᅗ᳨ᰝࡢカ⦎ࢆṇᘧࡿࡅཷᶵࡶᑡࠋ࠸࡞ᡂேᚰ࣮ࢥ࢚ᅗ᳨ᰝᢏᖌࡣᡂேᚰ

ࡿ࠸࡚ࡅཷࢆࢢࣥࢽ࣮ࣞࢺ࡚ࡋ㏻ࢆヨ㦂ࡸࢫ࣮ࢥ⫱ᩍࠊ࠺ࡼࡿࡁᑐᛂ࡛ᅗ᳨ᰝ࣮ࢥ࢚

ᏛࡢACHDࠋࡿ࠶ⓗ࡛⯡୍ࡀࡢࡿ࠶࡛ࡅࡔࠖࡿࢀゐࠕࡣᅗ᳨ᰝᢏᖌ࣮ࢥ࢚ACHDᚰࠊࡀ
࡛ࠊࡣᚰ⾑⟶⣔☢Ẽඹ㬆㸦CMR㸧⏬ീ೫ࠊࡀࡔࡕࡀࡾᐇ㝿ࡢࢇࡣᝈ⪅ࡀᚰ
CMRࠊࡅཷࢆᅗ᳨ᰝ࣮ࢥ࢚ ACHDࠋࡿ࠶࡛☜ࡣࡇ࠸㧗ࡀ㢖ᗘࡶࡾࡼ ᑓ㛛་ࡸᚰ࢚
ࠋ࠸࡞ẚ㍑ⓗᑡࡣᑓ㛛ᐙࡓ࠼ഛࡡවࢆࣝ࢟ࢫᚲ㡲ࡢࡽࢀࡇࠊࡀࡿࡍᏑᅾࡣᅗᑓ㛛་࣮ࢥ

ࣉࣥࢸࡢࢺ࣮࣏ࣞࡸࣝࢥࢺࣟࣉࡓࡋ≉ᝈྛ࡞࠺ࡼࡿ࠸࡚ࢀࡉグ㍕ࡇࡇࠊ࡚ࡗࡼ

⬟ྍࢆⓗẚ㍑⤒ࠊࡋ᪉ἲ࡛ሗ࿌ࡌྠࡾ㝈࡞⬟ྍࡣᶵ⬟ホ౯ࠋ࠺ࢁࡔࡘ❧ᙺࡀࢺ࣮ࣞ

ᐃ㔞ࡾ㝈࡞⬟ྍࡵࡓࡿࡏࡉῶᑡࢆㄗሗࡿ࠶ࡢᛶ⬟ྍࡿࡌ⏕ࡽࢱ࣮ࢹᐃᛶⓗࠊࡋ

ⓗᣦᶆࠋࡿ࠶࡛ࡁࡿ࠸⏝ࢆ 
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ⓗ࣭⏕⌮Ꮫⓗሗࡀ☜ㄆ࣭グ㍕ࡢࡑࠊࡤࢀࢀࡉᚋࡢ⤒㐣ほᐹᚲせ᳨࡞ᰝ㢖ᗘࡸෆᐜࡣ

Ỵࡢࣉࢵ࣮࢛ࣟࣇࠋࡿࡃ࡚ࡗࡲᚰ࣮ࢥ࢚ᅗ᳨ᰝ࡛ࠊࡣ⒪ୖࡢኚ࠸࡞ࡀ㝈ࠊࡾゎ๗

Ꮫⓗホ౯ࢆヲ⣽ࡾ⧞㏉ࡍᚲせࡢࣉࢵ࣮࢛ࣟࣇࠋ࠸࡞ࢀࡋࡶ࠸࡞ࡣᚰ࣮ࢥ࢚ᅗ᳨ᰝ

ࠋࣜࡿ࡞ࡇࡃ⨨ࢆ㔜Ⅼᶵ⬟ⓗሗࡿࡼᐃ㔞ⓗ㸭༙ᐃ㔞ⓗホ౯ࠊࡣ ࣒ࢱࣝ 3D
࣮ࢥ࢚ᚰࡢࢸࣜࢲࣔࡿࡺࡽ࠶ࡴྵࢆ⾡ᢏ࡞㧗ᗘ࡞࠺ࡼࡢࢢࣥ࢟ࢵࣛࢺࣝࢡࢵ࣌ࢫࡸ

ᅗ᳨ᰝࠊࡣᚰ⮚ࡢᙧែࠊ⌮⏕ࠊែࠊᶵ⬟ࢆໟᣓⓗホ౯ࠊࡁ࡛ࡀࡇࡿࡍACHDᝈ⪅
ࣜ⮚ᚰࡢᚋࣥࣙࢩ࣮ࣥ࣋ࢱࣥࣝࢸ࣮ࢸ࢝ࡸእ⛉ⓗಟࠋࡿࡍ⫣㈉ࡃࡁ⌮⟶ᗋ⮫ࡢ

ࣉࢵ࣮࢛ࣟࣇ㛗ᮇࠊࡁ࡛ࡀࡇࡿࡍᥦ౪ࢆሗ࡞ヲ⣽ࡿࡍ㛵⬟ᚰᐊᶵࡸࢢࣥࣜࢹࣔ

୰ࡢ⮫ᗋ⟶⌮ࡶࡃࡁ㈉⊩ࠋࡿࡍᚰ࣮ࢥ࢚ᅗ᳨ᰝࡀ ACHD ᝈ⪅ࡢ≉ᐃࡢែ࠸࠾
࡚ணᚋண ᭷⏝࡛ࢆࡇࡿ࠶ド᫂ࡶ✲◊ࡿࡍቑࠊ᭱ࡾ࠾࡚࠼ 㐺࡞⒪ࡢᣦ㔪ࡶ࡚ࡋ

⏝ࠋࡿ࠸࡚ࢀࡉCHD ⏝ᛂࡢᅾ⌧ࡣᅗ᳨ᰝ࣮ࢥ࢚㸪ᚰ࡚ࢀࡘࡿࡅ⥆ࡋ㐍ࡀ⌮⟶ࡢ
⠊ᅖࢆᣑࡅ⥆ࡋ㸪ACHDᝈ⪅ࡿࡅ࠾⌮⟶ࡢᴟ࡚ࡵ㔜せࢁ࠶࡛ࡿࡅ⥆ࡾ࠶࡛࣮ࣝࢶ࡞
 ࠋ࠺

���$&+'⤒⬚ቨᚰ࣮ࢥ࢚ᅗࡢᶆ‽ⓗࣝࢱࢪࢹീࣝࢥࢺࣟࣉ 
㸦⾲ ᅗࠊ� �㹼�㸧 

4.1. ⏬ീ᭱ࡢ㐺 

㉸㡢Ἴࡢ㏦ཷಙ࿘Ἴᩘࠊ⏬ീ῝ᗘࠊࣥࢤࠊ↔Ⅼᇦࡢタᐃࢆ⏬㉁᭱ࡀ㐺࠺ࡼࡿ࡞

ㄪᩚࠊ࡞ࡿࡍᶆ‽ⓗ࡞ᢏ⾡࡚࠸⏝ࢆ⏬ീ᭱㐺ດ࣮ࣛ࢝ࠋࡿࡵ⾑ὶ⏬ീ࡞⬟ྍࡣ㝈

ࡶᖜ࡛᭱ప࡛ࡢᚲせ᭱ᑠ㝈ࠊࡋᙳ࡛ࢺ࣮࣒࣮ࣞࣞࣇ࠸㧗ࡾ 20Hzࢆ┠ᣦࢺࢡ࣌ࢫࠋࡍ
ࢫ࣮࣋࡞㐺ษࠊࡋㄪᩚ࡚ࡏࢃྜ࣮ࣟࣇࢆࢬࢧ࣒࣮ࣗࣜ࣎ࣝࣉࣥࢧࠊࡣീ⏬ࣛࣉࢻࣝ

࡞ᶆ‽ⓗࡣࡽࢀࡇࠋࡿ࠶࡛ࡁࡍ㐺᭱ࡋ㑅ᢥࢆタᐃࣥࢤࠊ࣮ࣝࢣࢫࠊࣥࣛ ACHD
ᚰ࣮ࢥ࢚ᅗ᭱ࡢࡵࡓࡢᑠ㝈ࠋࡿ࠶࡛ࢺࢵࢭࡢNon-imaging probe*ࡢ⏝ྛ࡞ CHDኚ
 ࠋࡿࡍㄝ࡛᫂ࣝࢥࢺࣟࣉኚูࡢ㘓ࠊࡣ࡚࠸ࡘ㏣ຍ㡯࡞᭷≉

4.2.  ᐃ 

࣌ࡢࢺ࣮࣏ࣞࠋࡿࢀࡉ᥎ዡࡀࡇࡿࡍಖᏑࣝࢱࢪࢹࠊࡋᐇグ㘓ࡣᐃ ࡢ࡚ࡍ

ᗋ⮫ࡢACHDࠊࡣᅗ᳨ᰝ࡛࣮ࢥ࢚ᚰࡢᑠඣࠋࡿࢀࡉ᥎ዡࡀࡇࡿࡍಖᏑࣝࢱࢪࢹࡶࢪ࣮
་ࡣ⏝ࡢࡇࡿࡍᑡ࠸࡞ Zࡢࢥࢫ⏝ࡀዲࠋࡿ࠸࡚ࢀࡲⴭ⪅ࠊࡣࡽACHDࡢᚰࢥ࢚
࣮ᅗࣞࡣ࡛ࢺ࣮࣏ Zࡣࣥࢳ࣮ࣝࡣࢥࢫᚲせ࠸࡞☜ಙࠋࡿ࠸࡚ࡋ 

 ៖㡯⪄ࡢࡢࡑ .4.3

ࠊࡣࡇࡿࡵྵ࡚ࡍࢆ⬺㐓ࡢࡽࣝࢥࢺࣟࣉ‽ᶆࠊࡿᚓࡋ㐼㐝࡚ࡌᛂែࠊࡓࡲ

ᮏ᭩ࡢ┠ⓗࡢ⠊ᅖእ࡛ࡇࡿ࠶␃ពࠋࡿ࠶࡛ࡁࡍ㍈ࡽእࡓࢀീࠊ㏻ᖖ࡞␗ࡣ

ែ࡛࡞㞧「ࠋࡿ࡞ᚲせ⦾㢖ࡣ⏝ࡢ*non-imaging transducerࠊ࢘ࢻ࣮ࣥ࢘ࢥ࢚ࡿ
ࡤ࠼ࠊࡃ࡞㐺ษ࡛ࡣᐃ ࡞ᶆ‽ⓗࡢࡘࡃ࠸ࠊࡣ VSD ୰㝸ࡢሙྜࡿࡍᏑᅾࡀࢳࢵࣃ
ᶆࠊࡣయᚰᐊྑᐊ࡛ࡤ࠼ࠊࡢࠋࡿ࠶ࡀᛶ⬟ྍࡃᣍࢆㄗゎ࡞࠺ࡼࡢࣛࣉࢻ⧊⤌ࡢ

‽ⓗ࡞ ᐃ್ࡣᝈࡢ㐍⾜ࢆ㏣㊧ࡢࡵࡓࡿࡍ⤒ⓗホ౯࡚࠸࠾ᙺ❧ࠋ࠸࡞ࢀࡋࡶࡘ

 ࠋ࠸࡞ࡔᮍࡣ್‽ᇶ࡞⏝᭷ᗋⓗ⮫ࠊࡋࡋ
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⾲ ���$&+'⤒⬚ቨᚰ࣮ࢥ࢚ᅗࡢᶆ‽ⓗࣝࢱࢪࢹീࣝࢥࢺࣟࣉ 
ISACHDᶆ‽ᚰ࣮ࢥ࢚ᅗീࣝࢥࢺࣟࣉ 

ᚰ❐㒊ࢳ࣮ࣟࣉ 
ෆ⮚ᚰᡣࠊᚰᑤ᪉ྥࠊୗ㟼⬦-ྑᡣ᥋⥆ 

ᚰ❐㒊ᅄ⭍ീ  
࣭2D2ࠊ࣮ࣗࣅ࣮ࣂ࣮࢜Dࠊ࣒࣮ࢬᚰᡣ୰㝸ࣛ࢝ࡢ
࣮⾑ὶ⏬ീ 

࣭ྑᐊὶฟ㊰࣮ࣛ࢝ࡢ⾑ὶ⏬ീࡧࡼ࠾㐃⥆Ἴࣉࢻ
ࣛ 

ᚰ❐㒊▷㍈ീ  

࣭2Dᕥᐊࠊື⬦ᘚࣞྑࠊࣝ࣋ᐊὶฟ㊰ ࣭⭡㒊ື⬦ࡢ 2D࣮ࣛ࢝⾑ὶ⏬ീ 
࣭ୗ㟼⬦㛗㍈ࡢ 2DM࣮ࣔࢻ(྾ᛶኚື) ࣭⭡㒊ື⬦ࣛࣉࢻࢫࣝࣃࡢ 

ഐ⬚㦵ࢳ࣮ࣟࣉ 
2D࡛ᚰᐊ-⾑⟶㛵ಀࡢ☜ㄆࠊᚲせ࡛ࡤࢀ࠶ᚰᐊࡢ☜ㄆ 

ഐ⬚㦵㛗㍈ീ 
 

࣭2Dࠊ࣮ࣗࣅ࣮ࣂ࣮࢜ᕥᐊM࣮ࣔ2࣭ ࢻD࡛࣒࣮ࢬື⬦ᘚᕥᐊὶฟ㊰ᚄࡢィ  
࣭୰㝸ቨ㐠ື ࣭ୖ⾜ື⬦ࡢ 2Dィ  
࣭2D ࡛ᕥᐊᣑᙇᮎᮇᚄ⦰ᮎᮇᚄࠊᕥᐊቨཌࡢ
ィ  

࣭ൔᖗᘚࠊື⬦ᘚ࣮ࣛ࢝ࡢ⾑ὶࢪ࣮࣓ 

ഐ⬚㦵ྑᐊὶධ㊰ീ 
 

࣭ྑᐊὶධ㊰ࡢ 2D࣮ࣛ࢝⾑ὶ⏬ീ ࣭㐃⥆Ἴ୕ࡿࡼࣛࣉࢻᑤᘚ㏫ὶࡢ⾑ὶ㏿ᗘィ 
 (ሙྜ࡞⬟ྍ)

ഐ⬚㦵ྑᐊὶฟ㊰ീ 
 

࣭⫵ື⬦ᘚࡸ⫵ື⬦ศᒱ㒊ྑࡓࡵྵࢆᐊὶฟ㊰ࡢ
2D 

࣭⫵ື⬦ᘚࡽ⫵ື⬦ᘚศᒱ㒊࣮ࣛ࢝ࡢ࡛ࡲ⾑ὶ
⏬ീ  
࣭㐃⥆Ἴࣛࣉࢻ 

ഐ⬚㦵▷㍈ീ 
 

࣭2Dࡿࡼᕥᐊᶵ⬟ホ౯(ൔᖗᘚࡽᚰᑤ㒊࡛ࡲ) ࣭ྑᐊὶฟ㊰ࠊࣛࣉࢻࢫࣝࣃ⫵ື⬦ᘚ㐃⥆Ἴࣛࣉࢻ 
 sᖹᆒᅽ㍑ᕪࢡ࣮ࣆ

࣭ື⬦ᘚࡢ 2D࣮࣒࣮ࣛ࢝ࢬࠊ⾑ὶ⏬ീ ࣭⫵ື⬦ᘚ㏫ὶࡢ㐃⥆Ἴࠊࣛࣉࢻᣑᙇ᪩ᮇᣑᙇᮎ
ᮇࡢ⾑ὶ㏿ᗘ 

࣭⫵ື⬦ᘚ⫵ື⬦ศᒱ㒊ࡢ 2D ࣭୕ᑤᘚ࣮ࣛ࢝ࡢ⾑ὶ⏬ീ୕ࠊ ᑤᘚ㏫ὶࡢ㐃⥆Ἴࢻ
  ὶ㏿ᗘ⾑ࣛࣉ
࣭ൔᖗᘚ࣮ࣛ࢝ࡢ⾑ὶ⏬ീࠊ୰㝸࣮ࣛ࢝ࡢ⾑ὶ⏬ീ

(ᚰᡣࡽᚰᑤ㒊࡛ࡲ)ࡿࡼ୰㝸Ḟᦆࡢ᭷↓ 
ᚰᑤ㒊ࢳ࣮ࣟࣉ 

2D࡛ᚰᡣ-ᚰᐊ㛵ಀࢆ☜ㄆࢆ࣮࣋ࣟࣉࠊ๓᪉ഴࡅᚰᐊ-⾑⟶㛵ಀࡢ☜ㄆ 
ᚰᑤᅄ⭍ീࠊ⭍ീࠊ㛗㍈ീ 
࣭ື⬦ࡓࡵྵࢆ 2Dࠊࣛࣉࢻ⧊⤌࣭ ࣮ࣗࣅ࣮ࣂ࣮࢜୰㝸 E' S'ࡢィ  
࣭biplaneἲࡿࡼᕥᡣᐜ✚ ⤌⧊ࠊࣛࣉࢻഃቨ E' S'ࡢィ  
࣭ᒁᡤቨ㐠ືホ౯ࡢࡵࡓࡢ῝ᗘࢆୗࡓࡆᕥᐊືࡢ
⏬ 

୍࣭ᅇᢿฟ㔞ィ ࡢࡵࡓࡢᕥᐊὶฟ㊰ࢻࢫࣝࣃࡢ
ࣛࣉ VTI 

࣭biplane Simpsonἲࡿࡼᕥᐊ㥑ฟ⋡ ࣭ື⬦ᘚ࣮ࣛ࢝ࡢ⾑ὶ⏬ീࠊ㐃⥆Ἴ࣮ࣆ ࣛࣉࢻ
 sᖹᆒᅽ㍑ᕪࢡ

࣭2Dࡿࡼᕥᡣྑᡣࡢ㠃✚࣭ᐜ㔞ィ  ࣭୕ᑤᘚ㏫ὶ࣮ࣛ࢝ࡢ⾑ὶ⏬ീ㐃⥆Ἴࣛࣉࢻ 
࣭ൔᖗᘚ࣮ࣛ࢝ࡢ⾑ὶ⏬ീࠊൔᖗᘚ㏫ὶࡢ㐃⥆Ἴࢻ
 ὶ㏿ᗘ⾑ࣛࣉ

࣭ྑᐊ↔Ⅼࢆᙜ࡚ࡓ 2Dྑᐊᚄィ  

ൔᖗᘚὶධ⾑ὶ㏿ᗘ ࣭ྑᐊࡿࡼࣛࣉࢻࢫࣝࣃ࣭ TAPSEྑࠊᐊ⤌⧊ࣛࣉࢻ S'ྑᐊ㠃✚ኚ
  ィࡢ⋠

 㟼⬦⾑ὶ㏿ᗘ⫵ࡿࡼࣛࣉࢻࢫࣝࣃ࣭

⬚㦵ୖ❐ࢳ࣮ࣟࣉ 
2Dࡿࡼ⭎㢌ື⬦ศᒱࡢ࣮ࣥࢱࣃ☜ㄆ 

⬚㦵ୖ❐㛗㍈ീ 

࣭2D2࣭ ࣮ࣗࣅ࣮ࣂ࣮࢜Dࡿࡼ⭎㢌ື⬦ศᒱࡢ☜ㄆ 
࣭ୗ⾜ື⬦࣮ࣛ࢝ࡢ⾑ὶ⏬ീ㐃⥆Ἴࣛࣉࢻ ⫵࣭ື⬦ศᒱ㒊࣮ࣛ࢝ࡢ⾑ὶ⏬ീ㐃⥆Ἴࣛࣉࢻ(ᚲ

せ) 
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ᅗ ���⫘㦵ᘪୗ᩿㠃㸸�ෆ⮚ᚰᡣࠋᚰ࣮ࢥ࢚
ᅗ᳨ᰝࠊ࡚࠸࠾ෆ⮚ᚰᡣࣗࢹࢫࣥࣛࢺࡣ

ࢆ࣮࣮࣐࢝ࡢࢧ࣮ �ࡢ⨨࡚࠸⨨⭡㒊ࢆ
㍯ษ࡞࠺ࡼࡿࡍࡾ�ゅᗘ࠸῝ࡢ�⫘㦵ᘪୗ᩿
㠃�ᶓ᩿ീ�ࡾࡼỴᐃ᭱ࡀࡢࡿࡍ㐺࡛ࠋࡿ࠶
ᚰᡣࡣෆ⮚ࡰᖖࠊࡵࡓࡿࡍ⮴୍ෆ

⮚ᚰᡣࢆỴᐃࡵࡓࡿࡍ⬨ᰕᑐࡿࡍୗ

㟼⬦ື⬦ࡢ⨨ࡿࡁ࡛ࡀࡇࡿ࠸⏝ࢆ

㒊⬚ࠊࡀ ;⥺᳨ᰝࡀෆ⮚ᚰᡣࢆ☜ᐃࡿࡍ
࡞ࡣࡾࢃኚࡇࡿ࠶ᰝ᳨࡛࡞Ỵᐃⓗࡢࡵࡓ

୰ᚰࡢീ⏬ࡣ᳝⬨ࠊࡣᅗ᳨ᰝ࡛࣮ࢥ࢚ࠋ࠸

⨨ࠊࡏࡉෆ⮚ᚰᡣࡣື⬦㟼⬦㸦ୗ

㟼⬦ࡣࡓࡲḞᦆࡿ࠸࡚ࡋሙྜࡣወ㟼⬦㸧ࡢ

┦ᑐⓗ࡞⨨࡚ࡗࡼᐃ⩏$��6ࠋࡿࢀࡉLWXV�
VROLWXV��ື⬦㸦㉥࠸⾑ὶ㸧ࡢ᳝⬨ࡣᕥഃ
��%ࠋࡿ࠶ഃྑࡢ᳝⬨ࡣ⬦ୗ㟼ࠊࡾ࠶
6LWXV�LQYHUVXV��ື⬦㸦㉥࠸⾑ὶ㸧ࡢ᳝⬨ࡀ
ྑഃ��6&ࠋࡿ࠶LWXV�DPELJXRXV���OHIW�DWULDO�
LVRPHULVP��୧᪉ྠࡢ᳝⬨ࡀ⟶⾑ࡢഃࠊࡾ࠶
ື⬦ࡀ๓᪉ࠋࡿ࠶࡛⟶⾑ࡢୗ㟼⬦ࡣወ㟼

㟼⫢ࠊ㸧࠸࡞ࡣ㸦ᮏ⏬ീࡾ࠾࡚ࡋྜ⤖⬦

���6LWXV�DPELJXRXV'ࠋࡿධ᥋ྑഃᕥᡣ┤ࡣ⬦
±�ULJKW�DWULDO�LVRPHULVP��୧᪉ࡢ᳝⬨ࡀ⟶⾑ࡢ
ྠഃࠊࡾ࠶ୗ㟼⬦ࡀ๓᪉ࠋࡿ࠶࡛⟶⾑ࡢ

⫘㦵ᘪୗ㛗㍈ീ࡛ࠊࡶ୧⾑⟶ࡀ㛗㍈᪉ྥぢ

ࢃࡀࡇࡿ࠶๓᪉ࡢ⬦ືࡀ⬦ୗ㟼ࠊ࠼

 ࠋࡿ

ᅗ ���ᚰᡣ�ᚰᐊ㛵ಀᚰᐊ�⾑⟶㛵ಀࠋᚰᡣ�
ᚰᐊ㛵ಀࡣᶆ‽ⓗ࡞ᅄ⭍᩿㠃࡛☜ㄆ୍ࡀࡢࡿࡍ

␒Ⰻࠋ࠸௨ୗ୍ࡶ᭱⯡ⓗ࡞␗ᖖࠋࡍ♧ࢆ$�L��
ṇᖖ࡞ᡣᐊ᥋⥆୍⮴୕ࠋᑤᘚྑࡀഃࠊࡾ࠶ᚰ

ᑤ㒊ഃࠋࡿ࠸࡚ࢀࡎࡎࢃ୧ᚰᡣࡒࢀࡑࡣ

ࠋ⮴LL��ᡣᐊ᥋⥆୍ࠋࡿ࠸࡚ࡋ⥆᥋୧ᚰᐊࢀ
LLL��୧ᚰᐊࡓࡋྜ⤖ᆺᡣᐊ୰㝸ḞᦆࠋLY��
୧ഃᡣᐊᘚྠᐊᤄධࠋY��ᕥഃᡣᐊ᥋⥆Ḟᦆ�ൔ
ᖗᘚ㛢㙐ࠋYL��ྑഃᡣᐊ᥋⥆Ḟᦆ�୕ᑤᘚ㛢㙐ࠋ
ᡂே࡛ࠊࡣᚰᐊ�⾑⟶㛵ಀࡣഐ⬚㦵᩿㠃�%�L�
LLL�ᚰᑤ㒊᩿㠃�%�LY�YL�ࡼࡶ࡛᭱ࡏࢃྜࡳ⤌ࡢ
ᚰࠊ࡛ࡢ࡞ᑤ୕ࡶ୧༙᭶ᘚࠋࡿࡁㄆ࡛☜ࡃ

ᐊ�⾑⟶㛵ಀࡢ☜ᐃࡣ⫵ື⬦ศᒱࡢ☜ㄆࡀ
ᚲせ࡛ࠋࡿ࠶୧⾑⟶ࡢ⨨㛵ಀ�ࠊࡤ࠼ᕥ
࡛⏝᭷㆑ูࡢᚰᐊ�⾑⟶㛵ಀࠊࡶ�๓ᚋࡸྑ
ᥥ㛗㍈ࡣ⬦ື⫵ࠊ㍈▷ࡣ⬦�L��ື%ࠋࡿ࠶
ฟࡓࢀࡉ㏻ᖖࡢ⾑⟶㛵ಀࠋLL��⾑⟶㌿
ࠊ࠺ࡼࡿࢀࡽࡳື⬦ྑࡢ⬦ື⫵ࡀ๓

⨨ࠋࡿ࠸࡚ࡋLLL��ಟṇ⾑⟶㌿ࡿࢀࡽࡳ
࠸࡚ࡋ⨨ᕥ๓ࡢ⬦ື⫵ࡀ⬦ືࠊ࠺ࡼ

⟶⾑Y��ᚰᐊ�ࠋ⮴୍⥆LY��ᚰᐊ�⾑⟶᥋ࠋࡿ
᥋⥆୍⮴ࠋ⾑⟶㌿࡛୧⾑⟶ྠࡀᖹ

ࡀ⬦ືࠋYL��༢୍ື⬦㉳ጞࠋࡿ࠸࡚࠼ぢ⾜
ᚰᐊ୰㝸㥽ࠊࡋ୧ᚰᐊࡢࡽ⾑ὶ࡚ࡅཷࢆ

 ࠋࡿ࠸
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���ᚰ࣮ࢥ࢚ᅗ࡛ $&+'ᝈ⪅ࢆホ౯ࡿࡍ㝿࡞ู≉ࡢ⪃៖㡯 

5.1. ᚰᐊᶵ⬟  

5.1.1. ᙧែᏛⓗ(యᚰᐊ)ᕥᐊᶵ⬟ 
ᚑ᮶ࡢ᪉ἲᶆ‽ⓗ࡞ᇶ‽ࠊࡣṇᖖ࡞ᚰ⮚ࡿࡅ࠾ᕥᐊయⓗࡣࡓࡲᒁᡤⓗ࡞⦰ᶵ⬟

ࡢ⬟⦰ᕥᐊࡿࡼ(Fractional shortening: FS)⋠⦰▷ࠋࡓࡁ࡚ࢀࡽ࠸⏝ࡵࡓࡿࡍホ౯ࢆ
 ᐃࠊࡣᆒ୍࡞⦰ࢆక࠺ᙧែࢆ௬ᐃࡣࢀࡇࠊࡀࡿ࠸࡚ࡋ ACHD ᝈ⪅࡛ࡓࡗࡵࡣ
ಟṇࡤࢀ࠶࡛⬟ྍᢏ⾡ⓗࠋࡿ࠶࡛௳᮲࠸࡞ࢀࡉࡓ‶ Simpson biplaneἲࡀᮃ3ࠋ࠸ࡋࡲ
ḟඖᚰ࣮ࢥ࢚ᅗ᳨ᰝࡿࡼᕥᐊᐜ✚㥑ฟ⋡(Ejection fraction: EF)ࡢ ᐃ2ࠊࡣḟඖ࡛ࡢ
 ᐃࡶࡾࡼᮃࠋ࠸ࡋࡲ㔜ᗘࡢ⫵ື⬦ᘚ㏫ὶࢆక࠺ Fallotᅄᚩ⾡ᚋࠊ࠺ࡼࡢ㧗ᗘྑࡢ
ᐊᣑᙇࡾࡼᕥᐊࡀᅽࡓࢀࡉᝈ⪅࡛ࠊࡣᙧែ౫Ꮡ࠸࡞ࡋᣦᶆ࡛ࢫࡸࣛࣉࢻ⧊⤌ࡿ࠶

ࡿࢀࡉᐃ ࡛ࢢࣥ࢟ࢵࣛࢺࣝࢡࢵ࣌ strain  strain rate ࡛ ᐃࡿࢀࡉ⦪᪉ྥࡢᕥᐊᶵ⬟
⯡୍ࠊࡣ‽ᇶホ౯᪉ἲࡢᚰᐊᣑᙇ㞀ᐖࠋ [10] ࡿ࠸࡚ࢀࡉ♧ࡀࡇࡿࡍ㛵㐃ணᚋࡀ
ⓗ࡞ᚰ⮚ᝈ⪅ᑐࡣ࡚ࡋ༑ศࠊ [11] ࡀࡿ࠸࡚ࢀࡉ❧☜ACHDࡢᕥᐊᣑᙇ⬟ࢆホ౯
⪅ᚰ⮚ᝈ࡞ⓗ⯡୍࡞࠺ࡼࡢE㸭(ƍẚࠋࡿ࠸࡚ࡋ㊊ࡔࡲࡣᣦᶆࡿࡁಙ㢗࡛ࡢࡵࡓࡿࡍ
࡛⏝ࡿࢀࡉᇶ‽ࡢ࡚ࡍࠊࡣඛኳᛶᚰᝈᝈ⪅࡚࠸࠾ṇ☜࡛ࡣࡿ࠶㝈࡞ࠋ࠸࡞ࡽ

࠾ᕥᐊ⮬⏤ቨࡣࡓࡲ୰㝸ࠊࡃ࡞ࡣ㞀ᐖ࡛ࡢ⬟ᕥᐊᣑᙇ࡞యⓗࠊࡣపୗࡢƍ)ࠊࡽ࡞ࡐ
 ࠋ[12] ࡿ࠶࡛ࡽࡿ࠶ࡀᛶ⬟ྍࡿ࠶ᯝ࡛⤖ࡢእ⛉ⓗ⒕࡞ᒁᡤⓗࡿࡅ

5.1.2. ᙧែᏛⓗ(⫵ᚰᐊ)ྑᐊࢬࢧᶵ⬟  
ྑᐊࢬࢧᶵ⬟ࡢᚰ࣮ࢥ࢚ᅗ᳨ᰝࡿࡼホ౯ྑࠊࡣᐊࡢᙧែࡢᙳ㡪ࡾࡼࠊࡾ࠶ࡶᅔ

㞴࡛ࠋ [13] ࡿ࠶Fractional area change (FAC)ࡸᅄ⭍ീ࡛ࡢ TAPSEྑࡢ࡞ᐊᶵ⬟ࡢ㛫᥋
ⓗ࡞ィ ࡀᗈࡢࡽࢀࡇࠊࡀ [15 ,14] ࡿ࠸࡚ࢀࡽ࠸⏝ࡃᡭἲ࡛ࠊࡣែࡣ࡚ࡗࡼせ࡞
ᙺࢆᯝࡍࡓὶฟ㊰ࡢホ౯ࡀ㝖እࠋࡿ࠸࡚ࢀࡉTAPSE ⾲ࢆ⬟⦰ᶵࡢ᪉ྥ⦪ࡢᐊྑࡣ
እࡢ㏆᭱ࠊᖖ␗ࡢᚰᐊᙧែࠊᑤᘚ㛢㙐୕ࠊࡀࡿ࠶ᐜ࡛᫆ࡀᐃ ࠊࡾ࠶ࡀ⌧ᛶࠊࡋ

⛉ⓗฎ⨨ࡢᙳ㡪ྍࡿࡅཷࢆ⬟ᛶࠋࡿ࠶ࡀTAPSEࡣࡤ࠼ Eisenmengerೃ⩌ࡢணᚋண 
ࠊࡣࢢࣥ࢟ࢵࣛࢺࣝࢡࢵ࣌ࢫࡢᚰ➽ኚᙧἲࣛࣉࢻ⧊⤌ࡢᚰ➽㏿ᗘࠋ [16] ࡿ࠶࡛⏝᭷
ࠊࡀࡿ࠸ࡣ࡚ࢀࡉ⏝ᛂホ౯ࡢᚰᐊ➽ኚᙧ࡞యⓗࡧࡼ࠾ᒁᡤⓗ࡚࠸࠾ACHDࡶ
ACHDྑࡿࡅ࠾ᐊࡢ⮫ᗋᛂ⏝ࡣ࡚࠸ࡘᮍゎ࡛᫂ࠋ[17 ,10]ࡿ࠶⌧ᅾ࡛3ࠊࡣDࢥ࢚
࣮࡛ྑᐊᐜ✚ᶵ⬟ࢆ ᐃྑࡣࢀࡇࠊࡾ࠶࡛⬟ྍࡀࡇࡿࡍᐊࡢᒁᡤⓗᶵ⬟ࠊࡃ࡞࡛ࡅࡔ

యⓗᶵ⬟ࠋྑ[19 ,18]ࡿࡁ࡛ࡀࡇࡿ࠸⏝ࡶ✲◊ࡢ ᐊᣑᙇ㞀ᐖࠊࡣ⫵ື⬦⾑ὶࣉࢻࡢ

ࣛ "a "Ἴࡿࡅ࠾⦰ᮇ๓᪉⾑ὶࡢᏑᅾࠊ≉␗ⓗ࡞⫢㟼⬦ὶ࣮ࣥࢱࣃ␗ᖖ㸦ᚰᡣ⦰
ࡿࡍホ౯ࡽᣑᙇࡢᡣྑࡸ⬦ୗ㟼ࡧࡼ࠾ࠊᣑᙇᮇඃ⾑ὶ㸧ࡿࡍቑຍࡀ㏫⾜ᛶ⾑ὶ

 ࠋ[21 ,20]ࡿࡁ࡛ࡀࡇ

5.1.3. యᚰᐊ㸦ື⬦ୗ㸧ྑᐊࢬࢧᶵ⬟ 

ゎ๗Ꮫⓗྑᐊࡀయᚠ⎔ࢆᢸ࠺ඛኳᛶᚰᝈࡢែࡣ 2 ✀㢮ࠊࡾ࠶ಟṇ⾑⟶㌿
㸦ccTGA㸧ᚰᡣෆ⾑ὶ㌿⾡⾡㸦Mustardࡣࡓࡲ Senning㸧ᚋࡢ⾑⟶㌿(TGA)࡛
ࡢయᚰᐊྑᐊࡿࡼᅗ࣮ࢥ࢚ᚰࠊࡵࡓࡿ࠶ࡀࣥࣙࢩ࣮࢚ࣜࣂࡢ⨨ᙧែ࡞㞧「ࠋࡿ࠶

ᐜ㔞ᶵ⬟ࡢホ౯ࢇࠊࡣᐃᛶⓗࠊࡋࡋࠋࡿ࠸࡚ࡗࡲࡢࡶ࡞TAPSEࠊFACࠊ
ࠋ[22-24]ࡿ࠶࡛ࡁࡿࢀࡉ⏝ࣥࢳ࣮ࣝホ౯࡞ⓗ⤒ࠊࡣᐃ㔞ⓗᣦᶆࡴྵࢆࣛࣉࢻ⧊⤌
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ᕥᐊྠᵝࠊྑ ᐊ㥑ฟ⋡㸦RVEF㸧ࡣᚰᐊᶵ⬟ࡢᣦᶆ࡛ࠊྑࡋࡋࠋࡿ࠶ ᐊࡢᙧែࡽ

RVEF RVEFࠊࡵࡓࡢࡑࠋ࠸࡞ࡁ࡛ࡣࡇࡿ࠸⏝ࢆ᥎ᐃᘧ࡞ᗄఱᏛⓗฟ⟭ࡢ ḟඖࡢ
ⓗホ౯ࡣㄢ㢟ࠋࡓࡁ࡚ࢀࡉࡿ࠶ࡀᅄ⭍ീ࡛ ᐃࡓࢀࡉ FACࠊࡣCMR࡛ ᐃࡓࢀࡉ
EF┦㛵ࡶ᭱ࡿࡍⰋ࠸ᚑ᮶ࡢኚᩘ࡛ࡾࡼࠋ[25]ࡿ࠸࡚ࢀࡉ♧ࡀࡇࡿ࠶㧗ᗘ࡞ᚰ࣮ࢥ࢚
ᅗᢏ⾡࡛ࠊ࡚࠸⏝ࢆࢢࣥ࢟ࢵࣛࢺࣝࢡࢵ࣌ࢫࡿ࠶యᚰᐊྑᐊࡢ 2ḟඖ strain strain rate
ࡉ♧ࡀࡇࡿࡍ㛵㐃ᗋⓗ㌿ᖐ⮫࡞᭷ᐖࡣᣦᶆࡢࡽࢀࡇࠊࡾ࠶࡛⬟ྍࡀࡇࡿࡍฟ⟭ࢆ

ࠋࣜ[27 ,26] ࡿ࠸࡚ࢀ ࣒ࢱࣝ 3ḟඖᚰ࣮ࢥ࢚ᅗ(3DE)ࠊࡣᙧែᏛⓗ᥎ᐃᘧࡇࡿ࠸⏝ࢆ
ࠊྑࡃ࡞⬺㐓ࡢࡽീ⏬ࡢᚰᑤ㒊ࡃ࡞ ᐊᐜ✚ RVEFࡢṇ☜࡞⟬ฟࡋࠋࡿࡍ⬟ྍࢆ
ࡓࡋᣑ㔜ᗘ≉ࠊࡃࡁࡣ㐣ᑠホ౯ࡢ✚ᐊᐜྑࡿࡼᅗ᳨ᰝ࣮ࢥ࢚ᚰࠊࡋ RV࡛
ෆ࣮ࢱࢡࢭࡢ≦㗹ࠊࡣ RVయࡣࡇࡿࡵྵࢆ㠀ᖖᅔ㞴࡛ࡢࡇࠊࡃࡽࡑ࠾ࠋࡿ࠶
ᡭᢏ࡛యᚰᐊྑᐊࢆホ౯ࡿࡍሙྜࡌྠࠊࡶ㝈⏺ࡿ࠶ࡀᛮࠋࡿࢀࢃ⌧ᅾࠊࢁࡇࡢయ

ᚰᐊྑᐊࡢᣑᙇᶵ⬟㛵ࡿࡍᶆ‽ⓗ࡞ᚰ࣮ࢥ࢚ᅗ᳨ᰝᇶ‽ࠋ࠸࡞ࡣᚰᡣෆ⾑ὶ㌿⾡ᚋ

ࡢ TGA ᝈ⪅࡛ࠊࡣᚰᐊ‶ࡢ␗ᖖࡣᚰᐊࡢᣑᙇ㞀ᐖ㛵㐃ࣥࢥࣥࣀࠊࡃ࡞࡛ࡅࡔࡿࡍ
ࡣࡽࢀࡇࠊ[29 ,28] ࡾ࠾࡚ࡋ㛵㐃ࡶᖖ␗ࡢ‶ࡢࡽࣝࣇࢵࣂ⏝⾡ᡭ࡞ࢺࣥࣛࣉ
యᚠ⎔㟼⬦⣔ᚰᡣࡢᐜ㔞ࢆῶᑡࠊࡏࡉᚰᐊ‶ಁࢆ㐍ࡿࡍᚰᡣ⦰ࡢ⬟ຊࡶపୗࠋࡿࡏࡉ 

5.1.4. ༢ᚰᐊᶵ⬟ 
༢ᚰᐊࡢᝈ⪅࡛ࠊࡣ యᚰᐊࡢᙧែࡧࡼ࠾⦰ຊࠊࡣṇᖖ࡞ᚰᐊࡢᝈ⪅ẚ㍑࡚ࡋ
ࠊ࡚ࡗࡀࡓࡋࠋ [30] ࡿ࡞␗ࡃࡁᚰᐊᶵ⬟ࡢホ౯ࡣ㔜せ࡛ࡀࡿ࠶ᮍࡔ㞴ࠋ࠸ࡋᚰ࢚
ࠊࡀࡿ࠶᪉ἲ࡛࡞ࡢࡵࡓࡿࡍᗋホ౯⮫ⓗ⤒ࢆ⬟ᚰᐊᶵࡢ⪅ᝈ࡞࠺ࡼࡢࡇࡣᅗ࣮ࢥ

ᚰᐊᙧែࡀ」㞧࡛ࠊࡵࡓࡿ࠶ᶆ‽ⓗࡣࣝࢥࢺࣟࣉ࡞ᐃᛶⓗホ౯౫Ꮡࡇࠋࡿ࠸࡚ࡋ

࡛⪅ᑠඣᝈࠋ [31-33]࠸ࡋ㞴ࡾࡣࡸࡀࡿ࠶㔜せ࡛ࡶホ౯ࡢᣑᙇ⬟㞀ᐖࡣ࡛≦࡞࠺ࡼࡢ
ࠊࡣ࡛✲◊ࡢ㏆᭱ࠋ[35 ,34] ࡿ࠸࡚ࢀࡉ♧ࡀࡇ࠸ࡍࡸࡾࡸ㠀ᖖࡣᅗ࣮ࢥ࢚3Dᚰࠊࡣ
㠀ᙧែᏛⓗᣦᶆࡢ࡚ࡋᡣᐊᘚ⦰ᮇ/ᣑᙇᮇẚࠊࡀయᚰᐊᣑᙇᮎᮇᅽࡃࡼ┦㛵ࠊࡋᝈ
ᅗᣦᶆ࣮ࢥ࢚ᐃ㔞ⓗᚰ࠸ࡋ᪂࡞࠺ࡼࡢࡇࠋ[37 ,36] ࡓࢀࡉ♧ࡀࡇࡿࡍ ணࢆ㌿ᖐࡢ⪅
 ࠋࡿ࠶ࡀᛶ⬟ྍࡘ❧ᙺᐃྠࡢᚰᐊᶵ⬟␗ᖖࠊ࡛ࡇࡿࢀධࡾྲྀᗋ⮫ࢆ

5.1.5. 㠀ྠᮇ 
ᚰ࣮ࢥ࢚ᅗࡣ㠀ྠᮇ᳨ࢆฟࡵࡓࡿࡍ㑅ᢥࡿࢀࡉ⏬ീデ᩿ἲ࡛ࡑࡸࢢࣥࢩ࣮࣌ࠊࡾ࠶

 ࠋ [38] ࡘ❧ᙺពᛮỴᐃࡢᩚ⬦ධࡢࡢ

5.2. ᘚᶵ⬟ 

ᚰ࣮ࢥ࢚ᅗࠊࡣᘚࡢゎ๗Ꮫⓗᵓ㐀ᶵ⬟㸦㏫ὶࡢ✽⊂ࡸ㔜ᗘ࡞㸧ࡧࡼ࠾ࠊ⾑⾜ື

ែࡢᙳ㡪㸦ᚰᡣࡸᚰᐊࡢᣑࡸᶵ⬟㞀ᐖ㸧ࢆホ౯ࡢࡿࡍ㠀ᖖ᭷⏝࡛ࠋ[39-41]ࡿ࠶ඛ
ኳᛶᚰᝈ࡛ࢺ࣮ࣗࢩࣛࣃࠊࡣൔᖗᘚࣝࢿࣥࢺࡸᵝື⬦ᘚୗ㒊⊃✽ࠊ࠺ࡼࡢᘚୗࡲ

ࡣࡓࡲ㸭ࡧࡼ࠾2Dࠊࡣデ᩿࡞☜ṇࠋࡿ࠶ࡶࡇࡿࡌ⏕ࡀ✽⊂࡛ࣝ࣋ᘚୖࣞࡣࡓ 3D⏬
ീࡿࡼὀព῝᳨࠸ᰝࡀ㔜せ࡛ࠋ [42] ࡿ࠶Fallot ᅄᚩ⾡ᚋࡸඛኳᛶ⫵ື⬦ᘚ⊃✽
ࡉド᫂ࡀࡇࡍࡰཬࢆᝏᙳ㡪ែື⾜⾑ࠊࡣᘚ㏫ὶ⬦ື⫵ࡢᘚษ㛤⾡ᚋ⬦ື⫵ࡿࡍᑐ

ࢻࠊ࣮ࣛ࢝ࠊ2Dࠊࡣᐃ㔞ࡢᘚ㏫ὶ⬦ື⫵ࠋ [43] ࡿ࠶ṧᏑኚ࡛࠸㧗ࡢ㢖ᗘࡿ࠸࡚ࢀ
ࡿࡁ࡛ࡀࡇ࠺⾜࡚࠸⏝ࢆM-mode PR index㸧ࠊPressure half timeࠊᐃ㸦PR index ࣛࣉ
 ࠋ[47]ࡿ࠶ᚲせ࡛ࡵࡓࡿࡏࡉୖྥࢆṇ☜ᛶࡢデ᩿ࡀ࡚ࢀࡽࡇࠋ[44-46]
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���$&+'ධᚋࡴྵࢆ≉ᐃࡢゎ๗Ꮫⓗᵓ㐀ࡢホ౯�  

6.1. ື⬦⦰✽ 

ື⬦⦰✽࡛ࡢ≉ᚩⓗࣛࣉࢻ࡞Ἴᙧࠊࡣ㏻ᖖࠊ㧗࠸⦰ᮇࢡ࣮ࣆ⾑ὶ㏿ᗘỗᣑᙇᮇ

㠀ᖖࡣὶ㏿ᗘ⾑ࢡ࣮ࣆࡢ㒊✽⦰ࠊࡣሙྜࡢ㔜ᴟᗘࠋࡿࢀࡉデ᩿࡚ࡗࡶࢆ࣮ࣝࢸࡢ

పࡃ⾑ὶࡣ㐃⥆ⓗ୍ࠋࡿ࡞᪉ࠊ㛗ࡢ✽⊂ࡢ≦⟶࠸㔜ᗘࠊࡣ⡆᫆ࡢ࣮ࢾࣝ࣋ᘧ࡛ࡣ

ṇ☜᥎ᐃ࡛ࠋࡿ࠶ࡀࡇ࠸࡞ࡁ⭡㒊ື⬦⾑ὶࠊࡣᢿືᛶࡀపୗࠊࡋᣑᙇᮇᡂศࡀቑ

ຍࠋࡿࡍ 

6.2. ྑᐊ-⫵ື⬦ᑟ⟶ 

⫵ື⬦㛢㙐ࡸ㔜ᗘࢆ✽⊂⬦ື⫵ࡢక࠺⾑⟶㌿ࡢ࡛ࡤࡋࡤࡋࠊࡣᚰ⮚እྑࡢᐊ

-⫵ື⬦ᑟ⟶ࡢ㐀タࡀᚲせࡢࡽࢀࡇࠋࡿ࡞ᑟ⟶ࡢ⨨ࡣ๓᪉ࡀࡇࡿ࠶ከࠊࡃ⬚㦵ࡢ
ࡣീࣛࣉࢻ࣮ࣛ࢝ࠋࡿ࡞ᚲせࡀど㔝ࡿ࡞␗ࡣᚑ᮶ࠊࡵࡓࡿ࠶ࡶࡇࡿ࠶ࢁᚋࡄࡍ

ࡢࡿࡍฟ᳨ࢆ⾑ὶ㏿ᗘ᭱ࡣࣈ࣮ࣟࣉࣛࣉࢻ㐃⥆Ἴࠊࡕ❧ᙺࡢࡿࡍᐃ≉ࢆ⨨ࡢࡑ

⏝࡛᭱ࠋ [49] ࡿࡁ⾑ὶ㏿ᗘࡓ࠸⏝ࢆ⡆᫆ࡢ࣮ࢾࣝ࣋ᘧ࡚ࡗࡼ⟬ฟࡿࢀࡉᅽ㍑
ᕪࠊࡣ㛗ࡿ࠶ࡀ✽⊂ࡢ≦⟶࠸ሙྜࡣṇ☜࡛ྍ࠸࡞⬟ᛶࠋࡿ࠶ࡀ 

6.3. ᚰᡣෆ⾑ὶ㌿⾡ᚋࡢ⾑⟶㌿ࡿࡅ࠾㟼⬦㊰㸦MustardࠊSenningᡭ⾡㸧 

㟼⬦㊰ࡣ✽⊂ࡢ 2Dࣛࣉࢻ࣮ࣛ࢝ࠊീࣛࣉࢻࠊീ࡚࠸⏝ࢆホ౯࡛ࠋࡿࡁప㏿ᗘ࣮ࢣࢫ
㸦ࣝࢆࢺࢵ࣑ࣜࢺࢫ࢟ࢼୗࡿࡆ㸧ࠋࡿ࠶࡛ࡁࡿ࠸⏝ࢆࣛࣉࢻ࣮ࣛ࢝ࡢ㟼⬦㊰ࡢሙྜࠊ

ὶ㏿>1.6m/s ప㠀ᖖࡀ㏿ὶ࡞⬟ฟྍ᳨࡛ࣛࣉࢻࠊࡣ࡛✽⊂ࡢ㔜ᗘࠋࡿࡍ၀♧ࢆ✽⊂ࡣ
୍ࡣࢀ₃ࡢ㸧ࣝࣇࢵࣂ㟼⬦㊰㸦ࠋࡿ࠶ࡀࡇࡿ࡞㐃⥆ὶ࡞⬟ฟྍ᳨ࡣ࠸ࡿ࠶ࠊ࠸

⯡ⓗ࡛ࡢࢺࣥࣕࢩࡣ࣮ࢥ࢚ࢺࢫࣛࢺࣥࢥࠊࡾ࠶㒊㔜ᗘ᳨ࢆฟࡢࡿࡍ᭷⏝࡛ࠋࡿ࠶ 

  ⬦ື⫵ศᯞ㒊ࡿࡅ࠾⾑⟶㌿ࡢᚋ⾡ࢳࢵࢫ⬦ື .6.4

⫵ື⬦ศᯞ㒊⊃✽ࠊࡣTGA ࡢేྜ࡞ⓗ⯡୍ࡢᚋ⾡ࢳࢵࢫ⬦ືࡿࡍᑐ 1 ࠶࡛ࡘ
≉ࠊࡾ LeCompteἲࡓ࠸⏝ࢆሙྜከࡣ✽⊂ࠋ [50] ࠸㏻ᖖࠊᶆ‽ⓗ࡞ 2Dࡣ࡛࣮ࣗࣅ
ᥥฟࡀ㠀ᖖᅔ㞴࡛ࠋࡿ࠶㧗ഐ⬚㦵᩿㠃ࡸ⬚㦵ୖ❐ࡤࡋࡤࡋࡀࢳ࣮ࣟࣉࡢࡽᚲせ

ᣦ࡞㛫᥋ⓗࡢ✽⊂⬦ື⫵㐲ࡀቑࡢ㏿ὶࡢᑤᘚ㏫ὶ୕ࠊࡣ࡛⪅ᝈ࡞࠺ࡼࡢࡇࠋࡿ࡞

ᶆࠊࡾ࠶ࡀࡇࡿ࡞⫵⾑⟶ᢠࡢቑࡢࡇࡶࡾࡼែࢆㄝ᫂ࠋ࠸ࡍࡸࡋ 

���⤖ㄽ�  

ᚰ࣮ࢥ࢚ᅗ᳨ᰝࡢ㛗ᡤࡢࡑࠊࡣࠊࡉࡍࡸ࠸ᦠᖏᛶࠊᚰ⮚ࡢゎ๗Ꮫⓗᵓ㐀ᶵ⬟ࢆṇ

ࡣᅗ࣮ࢥ࢚ᚰࠊᯝ⤖ࡢࡑࠋࡿ࠶࡛ࡇࡿࡁホ౯࡛☜ ACHD ᝈ⪅ࡢデ᩿⤒㐣ほᐹ
࣒ࢱࣝࣜࢸࣜࢲࣔࡢ࡚ࡍࠋࡿ࠶ᰝ᳨࡛ࡿ࠸࡚ࢀࡉ⏝ⓗ⯡୍ࡶ࡚᭱࠸࠾

3D ࡢ⮚ᚰࠊࡣᅗ᳨ᰝ࣮ࢥ࢚ᚰࡓ࠼ഛࢆ⾡ᢏ࡞㧗ᗘ࡞࠺ࡼࡢࢢࣥ࢟ࢵࣛࢺࣝࢡࢵ࣌ࢫࡸ
ᙧែࠊ⌮⏕ࠊែࠊᶵ⬟ࢆໟᣓⓗホ౯ࠊࡵࡓࡿࡁ࡛ࡀࡇࡿࡍACHDᝈ⪅⌮⟶ࡢ
ᚰࡸࢢࣥࣜࢹࣔࣜࡢ⮚ᚰࡢ⒪ᚋࣝࢸ࣮ࢸ࢝ࡸእ⛉ⓗಟࡣᅗ࣮ࢥ࢚ᚰࠋࡿࡍ⫣㈉ࡃࡁ

ᐊᶵ⬟㛵ࡿࡍヲ⣽࡞ሗࢆᥦ౪ࠋࡿࡁ࡛ࡀࡇࡿࡍᚰ࣮ࢥ࢚ᅗࡣࢱ࣮ࢹணᚋデ᩿ࡶ

㔜せ࡛ࠋࡿ࠶ᚑࠊ࡚ࡗ㉸㡢Ἴ᳨ᰝᢏᖌᚰ࣮ࢥ࢚ᅗ᳨ᰝᢏᖌࠊࡀᡂேᝈ⪅ࡿࢀࡽࡳ
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ࡿࡍᑐሗ࿌㞟ࢱ࣮ࢹࠊࡕᣢࢆ㆑▱࡞☜ࠊ࡚࠸ࡘ࣮ࣜࢦࢸ࢝ࡢඛኳᛶᚰḞᦆ࡞

≉ᐃࡣࡇ࠺⾜ࢆࢳ࣮ࣟࣉࡢᴟ࡚ࡵ㔜せ࡛ࠋࡿ࠶ᚋྛࡍ♧ែࠊࣝࢥࢺࣟࣉࡢᑠ

ඣࡣࡓࡲᡂே᳨ࡢᰝᐊ࡛⾜ࡿࢀࢃ ACHD ᝈ⪅ࡢᚰ࣮ࢥ࢚ᅗ᳨ᰝࡿࡅ࠾ᣦ㔪࣭᥎ዡ
㡯ࠋࡿ࠸࡚ࡋ♧ࢆ 
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-�� 6HZDUG�� -�6�� 6KDQHZLVH�� 6�'�� 6RORPRQ�� .�7�� 6SHQFHU�� 0�6�� 6XWWRQ�� :�-�� 6WHZDUW�� &KDPEHU�

4XDQWLILFDWLRQ:ULWLQJ�*��$PHULFDQ�6RFLHW\�RI�(FKRFDUGLRJUDSK\
V�*��6WDQGDUGV�&��(XURSHDQ�$VVRFLDWLRQ�RI�(��

5HFRPPHQGDWLRQV� IRU� FKDPEHU� TXDQWLILFDWLRQ�� D� UHSRUW� IURP� WKH�$PHULFDQ� 6RFLHW\� RI� (FKRFDUGLRJUDSK\
V�

*XLGHOLQHV�DQG�6WDQGDUGV�&RPPLWWHH�DQG�WKH�&KDPEHU�4XDQWLILFDWLRQ�:ULWLQJ�*URXS��GHYHORSHG�LQ�FRQMXQFWLRQ�

ZLWK�WKH�(XURSHDQ�$VVRFLDWLRQ�RI�(FKRFDUGLRJUDSK\��D�EUDQFK�RI�WKH�(XURSHDQ�6RFLHW\�RI�&DUGLRORJ\��-��$P��
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5�$�� /HYLQH�� *�5��0DU[�� )�$��0LOOHU� -U��� 6�� 1DNDWDQL��0�$�� 4XLQRQHV�� +�� 5DNRZVNL�� /�/�� 5RGULJXH]��0��

6ZDPLQDWKDQ��$�'��:DJJRQHU��1�-��:HLVVPDQ��0��=DEDOJRLWLD��$PHULFDQ�6RFLHW\�RI�(FKRFDUGLRJUDSK\
V�*��

6WDQGDUGV�&��7DVN�)RUFH�RQ�3URVWKHWLF�9��$PHULFDQ�&ROOHJH�RI�&DUGLRORJ\�&DUGLRYDVFXODU�,PDJLQJ�&��&DUGLDF�

,PDJLQJ�&RPPLWWHH�RI� WKH�$PHULFDQ�+HDUW�$��(XURSHDQ�$VVRFLDWLRQ�RI�(��(XURSHDQ�6RFLHW\�RI�&��-DSDQHVH�

6RFLHW\� RI� (�� &DQDGLDQ� 6RFLHW\� RI� (��$PHULFDQ� &ROOHJH� RI� &DUGLRORJ\� )��$PHULFDQ� +HDUW�$�� (XURSHDQ�

$VVRFLDWLRQ�RI�(��(XURSHDQ�6RFLHW\�RI�&��-DSDQHVH�6RFLHW\�RI�(��&DQDGLDQ�6RFLHW\�RI�(��5HFRPPHQGDWLRQV�IRU�

HYDOXDWLRQ�RI�SURVWKHWLF�YDOYHV�ZLWK�HFKRFDUGLRJUDSK\�DQG�'RSSOHU�XOWUDVRXQG��D� UHSRUW� IURP� WKH�$PHULFDQ�

6RFLHW\�RI�(FKRFDUGLRJUDSK\
V�*XLGHOLQHV�DQG�6WDQGDUGV�&RPPLWWHH�DQG�WKH�7DVN�)RUFH�RQ�3URVWKHWLF�9DOYHV��

GHYHORSHG� LQ� FRQMXQFWLRQ� ZLWK� WKH�$PHULFDQ� &ROOHJH� RI� &DUGLRORJ\� &DUGLRYDVFXODU� ,PDJLQJ� &RPPLWWHH��

&DUGLDF�,PDJLQJ�&RPPLWWHH�RI�WKH�$PHULFDQ�+HDUW�$VVRFLDWLRQ��WKH�(XURSHDQ�$VVRFLDWLRQ�RI�(FKRFDUGLRJUDSK\��

D�UHJLVWHUHG�EUDQFK�RI�WKH�(XURSHDQ�6RFLHW\�RI�&DUGLRORJ\��WKH�-DSDQHVH�6RFLHW\�RI�(FKRFDUGLRJUDSK\�DQG�WKH�

&DQDGLDQ�6RFLHW\�RI�(FKRFDUGLRJUDSK\��HQGRUVHG�E\�WKH�$PHULFDQ�&ROOHJH�RI�&DUGLRORJ\�)RXQGDWLRQ��$PHULFDQ�

+HDUW�$VVRFLDWLRQ��(XURSHDQ�$VVRFLDWLRQ�RI�(FKRFDUGLRJUDSK\��D�UHJLVWHUHG�EUDQFK�RI�WKH�(XURSHDQ�6RFLHW\�RI�

&DUGLRORJ\��WKH�-DSDQHVH�6RFLHW\�RI�(FKRFDUGLRJUDSK\��DQG�&DQDGLDQ�6RFLHW\�RI�(FKRFDUGLRJUDSK\��-��$P��6RF��

(FKRFDUGLRJU���������������±������TXL]�����±������ 

>�@ 6�)��1DJXHK��2�$��6PLVHWK��&�3��$SSOHWRQ��%�)��%\UG��UG��+��'RNDLQLVK��7��(GYDUGVHQ��)�$��)ODFKVNDPSI��

7�&��*LOOHEHUW��$�/��.OHLQ��3��/DQFHOORWWL��3��0DULQR��-�.��2K��%�$��3RSHVFX��$�'��:DJJRQHU��5HFRPPHQGDWLRQV�

IRU� WKH� HYDOXDWLRQ� RI� OHIW� YHQWULFXODU� GLDVWROLF� IXQFWLRQ� E\� HFKRFDUGLRJUDSK\�� DQ� XSGDWH� IURPWKH�$PHULFDQ�


