
     ⅜ ≈⅛∫√ ≥℮∆═⅝⅛ 

 ( How should you do in discovering unruptured intracranial aneurysm  

using MRA image?)  

           

1. │∂╘⌐ 

─ ⅝ ╡╩ ⌐ ℮ↄ╙ │ ⅜ 30%╙№╡⁸↕╠⌐ↄ╙

─ ⌐≡ ⌐ ↄ ⌂ↄ ≢⅝╢─│ 20~30%⌐ ⅞⌂™≤ ╦╣≡™

╢.∕─ ─ ≥⅜ ─ ⌐╟╢╙─≢№╢. ♪♇◓≢MRI,MRA ─

⌐ ™⁸ ≢ ─ ⅜ ↕╣╢ ⅜ ↄ⌂∫√. ─

⅜ ↕╣╢↓≤⌐╟∫≡⁸ │∕─ ⅛╠ ─ ⌐ ₁ ╕↕╣╢↓

≤⌐⌂╢. ╙ ╗ ╩ ∆←∆═⅝⌂─⅛⁸ ⌐ ╠⌂™─⅛⁸ ≢

╠⌂™─⅛⁸⌂≥ │ ⅝╕≤™╕∆. ≈─ ≤⇔≡ ╛ ─ ╩

⇔≡ ⌐≡ ╕╣≡™╢ ↕╪─ ⌐⌂╣┌≤ ∫≡⅔╡╕∆. 

2. ⌐⅔↑╢ↄ╙ ≤  

─ 4 ⅜ↄ╙ ≢№╡⁸ↄ╙ ─ ≥≢ ⅜ ⇔≡™╢.

∕─ │ 40 ⅛╠ 90 ⌐ ┬⅜⁸∕─Ⱨכ◒│ 40~70 ≢ 15000~20000

⌐╙ ⇔≡™╢. │ 2:3≢ ⌐∕─ │ ™.  

3. ─ │™≈? 

 ↄ╙∫≡ ─ ╩ ≢⅝╢ │ ╙™⌂™─⅜ ≢№╡⁸↓↓≢│

⅜ ⅝╛∆™ ≤⇔≡ ₁⌂ ⅜ ⇔≡™╢. ∕─ ─ │ ─

⅝↕≢№╡⁸ ─ ⌐≈™≡ ╩ ≤⇔√ UCAS Japan 10)─

╩ ⌐ ═╢. 

1) ─ ⅝↕≤ ─  

5720 6697 ─ ⌐⅔™≡ 111 ⅜ↄ╙ ╩⅝√⇔√.∕─

⅛╠ 1 ⌐ ∆╟℮ ⅝↕⌐⅔™≡ ╩ ⇔√. ╠⅛⌐ ⅜ ⅝ↄ⌂╢

⌐ ∫≡ │ ∆╢. ∕─ turning point │ 7-9 ─ ⅝↕≢№╢. 3-4mm

0.36% /  5-6mm 0.50%/ ─ 3 ─ ╩ ⇔≡™╢. ⌐ↄ╙

╩ ↓⇔√ ─ ⅝↕╩ ⇔√ 7mm ─ ⅜⌂╪≤71.8%╩ ⇔

√ ⅜№╡⁸7mm ⅜ ⅝↕≢ ∆╢ turning point ─ ≈─ ≤ ╦╣╢ 4). 

╕√ Sonobe╠ 11)│ SUAVe ─ study ≢ 5mm ─ ╩ ⇔√ 374

448 ─ ─ 7 ≢ ╩⅝√⇔≡™╢ 0.54%/ . ↕╠⌐ 18 ─ ≢│

2mm ─ ─ ╩ ╘≡™╢ 4.7%/ ( 1).↓─ ─╕≤╘≤⇔≡ 4mm

─ ⅝↕╩ ≈ ⁸50 ⁸ │ ╠⅛─ ╩ ⇔≡™

╢. ─ ╩ ∆╢≤ │ ™⅜⁸ ∆═⅝ ─ ⅝↕│ 4mm~7mm ─

⌐ ╕╢╟℮≢№╢ 9,10,15) .√∞ UCAS Japan ─ ≢╙ ∆╟℮⌐ 3mm ─

─ ⅜ ⇔⌂™≤─ │№╡ ⌂™─⅜ ≢№╢( 2). 



2) ─ ╛  

UCAS Japan ─ ≢│ 7mm ─ ≢│ 0.85/ ⅜ ╙

⅜ ↄ⁸ ⅜ (0.58/ )≢↓─ ⅜ 0.5/ ╩ ⅎ≡™╢. 

7mm ⌐≢│ ─ ≈─ ╙ │ ↄ⌂╢⅜⁸∕─ ─ ≢ 2.0/

╩ ⅎ≡™╢─│ ╛ ≢№∫√( 3). 

↓─ ≢ ⌂ ╩ ∆ │ ↕™ ≢╙

│ ™↓≤⅜ ↕╣≡™╢. ≢│ ╙ ↄ⁸

↕ↄ≡╙ ⇔╛∆™─│ ⅜ ⅝™√╘≤ ⅎ╠╣╢⅜⁸ ≢╙

ꜞfi◓ infraclinoidal aneurysm ≢─ ≢│ ≢ ⌐ ↄ⁸

⇔⅛╙ mirror aneurysm ⌐ ∆╢↓≤╙№╢⅜( 4)⁸ │ ™.

↓─ │↓─ ─ ⅜ ─ ─ ─ ∆╢─≤│ ⌂╡⁸ ─

╟╡ ∆╢√╘⌐ ─ ⁸ ─ ⅜ ⌂™⅛⁸ ≥⌂™√╘≤ ╦

╣╢.↓─√╘⌐ ⇔≡⁸ ⁸ ⌂≥╩ ⇔≡ ─ ╩ ⇔

≡ ↕╣╢↓≤╙⇔┌⇔┌ ╠╣╢ 3)( 5). 

⌐ ⇔≡│ bleb ╕√│ daughter ≤ ╦╣╢ ─ ⌐↕╠⌐ ↕⌂↓┬─

╠╖╩ ∆╢ ≢↓─ │ ≢ ╙ ↄ⁸ ╩ ⇔≡⅔╡⁸ ─

╩ ≢⅝╢╒≥≢№╢( 6). ↓─╟℮⌂ ⌐│ ∂ ⅝↕⌐⅔™≡╙ bleb

╩ √⌂™ ⅜0.73/ ⌐ ⇔≡bleb╩ ∆╢ ⌐│2.33%≤ ⌐ ⅜

⇔≡™╢. 

 ─ ≢ ─ UCAS Japan ⌐≡ ↕╣≡™⌂™⅜⁸ ⌐ ─

─ ™≤ ╦╣╢ │ ⅝⌂ ⌐≡╙ ─ ─ ™ (M1)≤

─ ⁸ ≤ ─ ⁸ (A2 portion) ≢│

⅜ ⌂ↄ⁸ │ ⅜ ↄ⁸ ↄ ─⌂™ ╙№╢ 2). ↕╠⌐│

─ ≢ ∆╢ (A3 genu portion )⁸

(P2)⁸ PICA ─ ≢№╢. √∞ ─ │⇔┌⇔

┌ ─↓≤⅜ ↄ⁸ 

⌐ P2,PICA ≢│ ≢ ─ ⌐ ™ ╩ ╢ ≢№╡⁸ 

╙ ™≤ ╦╣╢( 7). 

3) ─ dome─ ↕≤ neck─  

─ │ dome─ ⅜ ╙ ™≤ ⅎ╠╣≡⅔╡⁸ dome─ ↕≤

─ neck ─ ≤─ ⅜ 2:1⌐⌂╣┌ ⇔╛∆™. ╕√ dome─ ≤

∂ↄ neck ─ ╙ ↕╣≡™╢ 13)( 8). ╕√ │ ─ ⌐⅔™≡ 3

≈─ pattern ╩ ⇔≡™╢. Type з ≢ ╟╡ ∆╢

M1 ─ ╛ ≤ ≤─ ⌐ ∆╢ ≢│ ↕

⌂ ≢№∫≡╙ ∆╢↓≤⅜ ⌐№╢. Type и≢│ ─ ≢ 4~7mm ⌐

⅝ↄ⌂╢ ⌐ ∆╢. typeй≢│ ─ ⌐ ↄ ╘╠╣⁸size│ ↕™

≢ ⌐ ∫≡ ⇔⌂™.⌂≥─ ╙↕╣≡™╢ 8) 9 . 



4) ∕─ ─  

⁸ ⁸ ⁸ 12)⁸ ⁸ ─ↄ╙ ⁸ↄ╙

─ ─№╢ ⌂≥⅜ ─ ≤⇔≡ →╠╣ⅎ√⁹ │ ╟╡

─ ⅜ ™─≢ ⌐│ↄ╙ │ ⅎ╢⅜⁸ ≢─ ≢

│ │⌂™╟℮≢№╢⁹╕√ ╛ ⌂≥╙ ─ ≢№╢≤™╦╣⌂⅜

╠⁸ 

UCA S Japan ≢│ ⌐│ ⅜⌂™≤─↓≤≢№∫√⅜⁸ ⌐ ⅜

↕╣≡ │ ⌐ ⇔≡ ─ ≤ ╩ ⇔≡™╢√╘⌐ ⅜

∂⌂⅛∫√ ⅜№╢≤─ ╙⌂↕╣≡™╢. 

 ╕√ ⁸ↄ╙ ─ ─ ↕╪≤ ─ ≤─ ≢╙

│ ╠╣≡™⌂™≤─↓≤≢№∫√⅜⁸ ₁─ ≤⇔≡│

╛ ─ↄ╙ ─ ─№╢ ≢│ ⌐ ╣╛∆™ ⅜№╡⁸ 

↕╣╢≤ ⌐ ╩ ↕╣╢↓≤⅜ ↄ⁸ ⌐ ─№╢ ≢│ↄ╙

⌐╟╢ ┼─ damage ─ ↕╩ ⌐ ∂≡™╢√╘⌐ ─ │ ╘≡ ™

─⅜ ≢⁸UCAS Japan 10)─ ─ ♃כ♦─ ⌐⌂╡ ™↓≤╙ 

≤ ⅎ╠╣╢. 

5)  

 ≤≤╙⌐ ─ │ ∆↓≤⌐⌂╢.UCAS Japan ⌐⅔™≡ 1%

─ ≢ ∆╢↓≤⌐⌂╢⅜⁸5 ∆╣┌ 5%≤⌂╡⁸ ⅜ ⌐ ⅝ↄ⅛⅛

╦∫≡™╢.≥─ ╕≢⅜ ─ ⌐⌂╢─⅛│ ╩ ∆╢≤ 75

≤⌂╢. 50 ≢│ ─ ⅝↕⅜ 4mm ≢╙ ─ │

ↄ⌂╢. 

4. ─ ≤∕─  

─ ≤│ↄ╙ ≤╒╓ ⇔™ ⌐№╢⅜⁸ ↄ╙ ╩⅝

√∑┌ ⌐≡30~50%⅜ ⌐ ╢. ─ │2 ⌐30%

⌐ 3~48 ⅜ ─ ─ ≢№╡⁸↓─╟℮⌐ ⇔√

│ 6ﬞ ╕≢⌐ 50~60%─ ╩ ↄ.  

╙ ─ ╙ ⌂ │ ╩ ∆╢↓≤≢№╢. ∕─ │

⌐╟╢ neck clipping ( 10 ) 11 ⁸≢⁸ │ (100%)

╩⅝√∆. ⌐ ╩ ╦⌂™ coiling ( 10 )⁸ 12 ⅜№╢⅜⁸

↓─ ≢│ ⌐ⱪꜝ♅♫◖▬ꜟ╩ ⇔⁸ ─ ╩ ⌐ ↕∑⁸

48 ⌐ ╩⅝√∆≤ ╦╣≡™╢. ⇔⅛⇔ ⌐ ╢ ─

╩ ⌂ↄ↕╣╢ ⅜№╢. ( │ compaction ⌂≥ ≤ coil≤─ ⌐ ⅜

⇔⁸ ≤⌂╢)( 13). 

   ⁸ ≤╙⌐ ⅜≥─ ⇔≡™╢─⅛│ ─ ⅝↕ 

  ╛ ─ ╛ ─ ⌐╟∫≡ ⌂╢. 

⌐│ Anterior circulation( ⁸ ⁸ )≢│  



⅜ ↕╣╢. ⌐ ⌂ ─ ⅜ clipping ∟⌐ ∆╢√╘≢ 

№╢. posterior circulation( ⁸ ⌐│ ⅜  

↕╣╢↓≤⅜ ™⁹∕─ │ ≢│ │ ≢№╡⁸ ─  

⅜ ↄ⌂╢∞↑≢⌂ↄ⁸ ─ ⌂ ─ ⅜ ⅝╛∆™⁹╕√ ≢│ 

─ ⌂ ─ ─ ⅜№╢√╘≢№╢ 9,10).  

─ ⌐ ⇔≡ 5mm ─ ─ ⌐╟╢ ─ │ 

2~5%≢∕─ ≥⅜⁸ ⌐╟╢ ⁸retractor ⌐╟╢ ⁸  

─ ╛ ─ ⅜ ⌐ ∆╢ ≢№╡⁸ ⌐  

≢│ ╩ ∆╢↓≤⅜ ₁ ╘╠╣╢⅜⁸ ⌂ │ 48

⌐ ∆╢. ⌐ ⌂ │ ╛ ⌂≥≢№╢.↓╣╠─ ╩

⌂ ╡ ⌂ↄ∆╢√╘⌐ ≤⇔≡ Doppler ( ⁸ ─

╩ ≤ ≢ ⅛╘╢ ─ check)⁸ICG( ⌐▬fi☺◗◘▬▪♬fi◓ꜞכfi╩

⇔≡ ⌐ filter ╩⅛┬∑≡ ─ ╩ ⇔≡ ─ ╩

⇔⁸↕╠⌐ ⁸ ⅜ ↕╣≡™╢─╩ ≢⅝╢. ─ check)⁸

MEP( )≢│ ─ ─ ⅜ √╣≡™╢↓≤╩

∆╢. check)─ 3≈─ monitor ≢ ≢ ⌂ ⅜ ╦╣╢╟℮⌐⌂∫

≡⅝√.↕╠⌐ ─ ╩ ⌂ ╡ ⌐∆╢ ╙ ⇔≡™╢. 

 ─ ╛ ─ ╩ ╩ꜟ♥כ♥◌≡⇔

⇔≡ ╩ ⇔≡ ─ ⌐↕╠⌐ ╩ꜟ♥כ♥◌™ ⇔⁸

⌐ ╩ꜟ♥כ♥◌≡⇔ ⇔≡ coil ╩ ⌐ ∆╢ . ≢│ ─╟℮

⌐ ╛ ─ ⅜ ∂⌂™⌂≥─ ⅜№╡╕∆⅜⁸⇔⅛⇔ 70

≢│ ⌐ ⅜ ™≤ ─ ⅜ꜟ♥כ♥◌≢╕⌐ ⅜╠⌂™↓≤⅜№

∫√╡⁸ ╩ ⇔≡ ╩ ∆╢↓≤╙№╢.∕─ coil ─ coil ─

⁸coil ⅜ ⌐ ⇔≡ ⌐╟╢ ⌂≥─ risk │№╢⅜⁸↓╣

╠ ─ ─ risk │ 5% ≤ ↕╣≡™╢. ⇔⅛⇔ ≢─

│ 90% ≢№╡⁸ 3-5 │ ╩ ∆╢⌂≥─ demerit ⅜№╢. 

 ─ ⅝↕⅜ 7mm ⌐ 10mm ≢│ ≤╙⌐ risk │⅛⌂╡

∆╢. ≢╙ ─ ╩∆╢√╘⌐ ─ ╩⇔≡

─ ─ ╩ ™⁸ ─ clip ╩ ™≡ ─ ╩ ╦⌡┌⌂╠⌂

™√╘⌐⁸ ╛ ─ ⌂≥⅜ ⇔╛∆™. ↓─√╘⌐ 15~30%─ risk

╩ ℮↓≤⅜ ™. ⌐⅔™≡╙ ⅝™ ≢│ⱪꜝ♅♫◖▬ꜟ╩

√ↄ↕╪ ∆╢√╘⌐ ≤⌂╡⁸compaction ─ │ ╘≡ ↄ⁸ ╙

30~54%≤⅛⌂╡ ≤⌂╢. ⅝⌂ │ ╙ ↄ⁸ ⌐╙ ∆╢ ⅜

↕╣≡™╢. 

 ≡─ ⅝↕─ ╩ ╪≢ ─ │Wieber 2003 14)⅜ ∫≡™╢⅜⁸

1,917 ≢ mortality morbidity 14% ≢ 451 ≢│ 11% 

≢№∫√. ≢─ │⌂−⅛ ─ ╟╡ ↄ≡ 5% ≢ ↕╣≡™



╢ 1).⌂⅔ ≢─ ─ ≢│ ⅜ 80%, │ 20%╩ ╘≡⅔

╡⁸ ↕╠⌐ coil ─ꜟ♥כ♥◌╛ ⌐╟╡ ─ ⅜ ⅎ≡ↄ╢≤ ╦╣╢.9) 

╙℮ 1≈─ │ ╩ ╦∏⁸ ∆╢ ≢ 80 ™

─ ↕╪╛ ─ ™( ─ ╩ ∫≡™╢) ⌐│ ─╖⌂╠∏

─╖≢ ADL ╩ ↕∑╢ ⅜№╡⁸ ─ ╩ ⌐ ⇔√ ⅜

≤⌂∫≡ↄ╢. 

5.  

 ♪♇◒╛ ─ ≢ ⌐MRI ╩ ╢ ⅜№╢≤ ™╙⅛↑⌂™ ─

⌐Ɽ♬♇◒╛ ⌐⌂╡⁸ ╛ ⌐ ⅜ ↄ─⇔⅛⅛╢─⅜ ≢№╡

╕∆. ⌐ √ ⌐ ⌐ ╢ↄ╙ ─ ↕⁸ ╩ ↑√ ─ ─

⌂≥™∏╣╙ ≢№╢⅜⁸ ↓╣┌≤╪≢╙⌂™↓≤≢№╡⁸ ₁ ─

≤⌂╢. 

 UCAS Japan ╩ ≤⇔√ ⅛╠ ─ ⇔╛∆™ ╩ ⇔≡

╩ ⌐⇔√≈╙╡≢∆⅜⁸ ≢╦⅛╡⌐ↄ⅛∫√⅛╙⇔╣╕∑╪─≢ ⌐

╩╕≤╘≡╖╕⇔√. 

ᵑ 4-7 ─ ⅝↕─ ≢ 75 │ ─  

bleb╩ ⇔√╡⁸neck─ ╟╡ doom⅜ 2 ⅝™ ⌐│ ─

⅜ ™. √∞ 1 ─ │ 1.0%≢№╢↓≤╙ ⅜ . 

ᵒ ≢│ ⁸ │ ↕ↄ≡╙ ⇔╛∆™⁹ ─

⁸ ⁸ ⌂ ─ A2⁸

─ M1 ≤ ≤─ ─ ⌂≥ │ ↕ↄ≡╙ ─ ⅜№╢. 

ᵓ ─ │ ↕╪─ ⌐ ↕╣╢⅜⁸Anterior circulation( ⁸

⁸ )≢│ ⁸posterior circulation( ⁸

⌐│ ⅜ ≢№╢. √∞ ≢╙ ─

│ ⌐╟∫≡ │ ⌂╢⅜⁸ ⅜╛╛ ⌂√╘⌐

╩ ┬ ⅜№╢.╕√ ↕╪─ ADL, ╙ ╗ ⌐ ∂⁸

╙ ─ ≤⇔≡ ∆╢↓≤╙ ≢№╢ 

ᵔ ⅜ ↕╣╢≤⁸ ─ ≤⁸ ─ ─ ⅜ ─╟℮

⌐ ⌐ ╣≡ ⌐ ╢ ╙ ↄ№╢─⅜ ≢№╡( 14)⁸ ≈─ ⌐

∑∏⌐ ₁─ ≢─☿◌fi♪○Ⱨ♬○fi╙ ─ ╩ ∆╢─⌐

≈↓≤╙ ↄ⁸☿◌fi♪○Ⱨ♬○fi│ ╘╠╣╢ ≢№╢. 

ᵕ ≥∟╠⅛─ ╩ ∆╢ ⌐│ ⌂ informed consent ⌂ ╩

↑√ ≢─ ╩ ℮( 15). 

 

Key words: unruptured intracranial aneurysm, neck clipping, coil ing, probability of 

aneurysmal rupture, second opinion  
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