
ɲʁɼɹɾɮʅɹɮ ɼʁʃʍʅɶʅ 

ʊˇˎˁʰˊʰˁʹˌɾʰ˄˗˂ʹˌ

ɼʰˊʵʽˇ˂ˇʴʽˁʺ ɼ˂ʽ˄ʽˁʺ 

ɰʶ˄ʽʸʷ˂ʶʽˇ ςʃʰ˄ʱˁʶʽˇɿˇˋˇˁˇ˃ʶʾˇ



ʊʇʅɹʁɽʁɱɹɮ ʆɶʅ ɮʅɼɶʅɶʅ

Åʅʇɾʃɮɸɶʆɹɼɶ ɲɹɳɱɳʄʅɶ ɾɳ ʆʁʃɹɼɶ 
ɾɳʆɮɰʁɽɹɼɶ ɮʇʆʁʄʄʇɸɾɹʅɶ ɮɹɾɮʆɹɼɶʅ 
ʄʁɶʅ

Åʁɱɼʁʅ ʃɮɽɾʁʇ ʋмΣр   -- ʅʇʋɿʁʆɶʆɮ   ʋн-3

Åʃɮʄʁʋɶ Ґ ʁɱɼʁʅ ʃɮɽɾʁʇ ˔ ʅʇʋɿʁʆɶʆɮ  ʋр

Åʃɳʄɹʊɳʄɹɼɳʅ ɮɿʆɹʅʆɮʅɳɹʅ ɾɳɹʍɿʁɿʆɮɹ 
όɲʇɿɮɾɹɼɶ ɮʅɼɶʅɶύ

Åɮʇʀɶʅɶ ʄʁɶʅ ɮɹɾɮʆʁʅ ɾʇɳʅ-ɼɮʄɲɹɮ-ɲɳʄɾɮ

Åɮʇʀɶʅɶ ʅɮʃΣ ʅʆɮɸɳʄɶ ɲɮʃ  

ÅH Mɳʅɶ ʃɿɳʇɾʁɿɹɼɶ ʃɹɳʅɶ ɮʇʀɮɿɳɹ ʅʆʁ 
ɲɹʃɽɮʅɹʁΣ ɳɿʍ ʁɹ ʃɿɳʇɾʁɿɹɼɳʅ 
ɮɿʆɹʅʆɮʅɳɹʅ ɾɳɹʍɿʁɿʆɮɹ ɽɹɱʁʆɳʄʁ ɮʃʁ ʁʆɹ 
ʁɹ ʅʇʅʆɶɾɮʆɹɼɳʅ

Åɳʄɱʁ ɮʇʀɮɿɳʆɮɹ- ɮɾɳʅɶ ʅʇʋɳʆɹʅɶ ɾɳ 
ʅʇʋɿʁʆɶʆɮ



ɳʇɮɹʅɸɶʅɹɮɳɹɲɹɼʁʆɶʆɮ

ʅʇɿʁɽɹɼɮ 68% 77%

Single 
VD(LAD>RAD>LCX)

25-71%

MULTIVESSEL 81% 66%

LM/3-VD 86% 53%

ɲɼ ˋˍʹ ʵʽʱʴ˄˖ˋʹ ʅɿ
όʃʄʁʅʁʋɶ ʶʾ˄ʰʽ ˂ʶʽˍˇˎˊʴʽˁʺ ʵˇˁʽ˃ʰˋʾʰ ˈ˔ʽ ʰ˄ʰˍˇ˃ʽˁʺύ



ɲˇˁʽ˃ʰˋʽʶˌ˒ˈˊˍʽˋʹˌ



Thomas Bayes

Å1702-мтсм ɯʴʴ˂ˇˌ ɾʰʻʹ˃ʰˍʽˁˈˌ -ɸʶˇ˂ˈʴˇˌΦ

Åʃˊ˗ˍˇˌ ʵʽʰˍˏˉ˖ˋʶ ˍʹ˄ ʽʵʷʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 
ˍʹˌ ˉʽʻʰ˄ˈˍʹˍʰˌ ʶ˄ˈˌ ˄ʷˇˎ ˋˎ˃ʲʱ˄ˍˇˌ 
ʶˉʰʴ˖ʴʽˁʱ ˋˍʹ ʲʱˋʹ ˍʹˌ ˉˊˇʹʴˇˏ˃ʶ˄ʹˌ 
ʶ˃ˉʶʽˊʾʰˌΦ

Åʁˎˋʽʰˋˍʽˁʱ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ˍʹ ˋˍʰˍʽˋˍʽˁʺ 
ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʹ 
ˎˉˇˁʶʽ˃ʶ˄ʽˁʺ ʶ˃ˉʶʽˊʾʰ ʺ ˁʰʽ ˉʰ˂ʰʽˈˍʶˊʰ 
ʰ˄ˍʽˁʶʽ˃ʶ˄ʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ʴʽʰ ˍʹ˄ 
ˉʽʻʰ˄ˇ˂ˈʴʹˋʹ˃ʽʰˌ ʰˊ˔ʽˁʺˌ ˁʰˍʰ˄ˇ˃ʺˌΣ ʹ 
ˇˉˇʾʰ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʻʰ  ʰ˄ʰʻʶ˖ˊʹʻʶʾ ˋˍʹ 
ʲʱˋʹ ʶ˄ˈˌ ˄ʷˇˎ ʵʶʾʴ˃ʰˍˇˌΦ

http://en.wikipedia.org/wiki/Image:Thomasbayes.jpg


ʃʰˊʱʵʶʽʴ˃ʰ
Å ɲˇˁʽ˃ʰˋʾʰ ʰ˄ʰˁʱ˂ˎ˕ʹˌ ˔ˊʺˋʹˌ ˄ʰˊˁ˖ˍʽˁ˗˄ ˇˎˋʽ˗˄Υ фф҈ ʶˎʰʽˋʻʹˋʾʰ ˁʰʽ 
фф҈ ʶʽʵʽˁˈˍʹˍʰΦ

Å ɳˉʽ˔ʶʾˊʹˋʹ ʰˉˇ˒ʰˋʾʸʶʽ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˈ˂ˇˎˌ ˍˇˎˌ ʶˊʴʰʸˇ˃ʷ˄ˇˎˌ ˁʰʽ ˄ʰ 
ʰˉˇ˂ˏˋʶʽ ʰˎˍˇˏˌ ˉˇˎ ˁʱ˄ˇˎ˄ ˔ˊʺˋʹΦ

Å ʆˇ ˉˇˋˇˋˍˈ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ ˉˇˎ ˁʱ˄ʶʽ ˔ˊʺˋʹ ʶʾ˄ʰʽ лΣр҈Φ

Å ɶ ˉʽʻʰ˄ˈˍʹˍʰ ˄ʰ ʶʾ˄ʰʽ ˁʱˉˇʽˇˌ ˔ˊʺˋˍʹˌ ʶˉʾ ʻʶˍʽˁˇˏ ˍʶˋˍ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
ʶ˅ʶˍʰˋʻʷ˄ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʶ˅ʾˋ˖ˋʹ ˍˇˎ ʻʶ˖ˊʺ˃ʰˍˇˌ ʻʰ ʶʾ˄ʰʽΥ

P(+/D) x Pr(D) / Pr(+)=

P(+/D) x Pr(D) / P(+/D) x Pr(D) +Pr(+/N) x Pr(N)=

0,99 x 0,005 /0,99 x 0,005 + 0,01 x 0,995= 0,3322

ˉʶˊʾˉˇˎ 33%

Å ɲʹ˂ʰʵʺ ʴʽʰ ˁʱʻʶ р ˋˍˇˎˌ мллл ˉˇˎ ˁʱ˄ˇˎ˄ ˔ˊʺˋʹ ˁʰʽ ʻʰ ʰˉˇ˂ˏʶʽΣ ʻʰ 
ʰˉˇ˂ˏʶʽ ˁʰʽ мл ˉˇˎ ʵʶ˄ ˁʱ˄ˇˎ˄ ˔ˊʺˋʹ ʰ˂˂ʱ  ʲˊʾˋˁˇ˄ˍʰʽ ʻʶˍʽˁˇʾ ˋˍˇ ˍʶˋˍΦ



ɲˇˁʽ˃ʰˋʾʰ ˁˈˉ˖ˋʹˌ

Åɼʰˍʱ ˍʹ ʵˇˁʽ˃ʰˋʾʰ ˁˈˉ˖ˋʹˌ ʶˉʽˁʶ˄ˍˊ˖˄ˈ˃ʰˋˍʶ 
ˋˎ˔˄ʱ ˋˍʹ˄ ʶˎʰʽˋʻʹˋʾʰ ˁʰʽ ʶʽʵʽˁˈˍʹˍʰ ˍʹˌ ˃ʶʻˈʵˇˎΦ
ïʃˈˋˇʽ ʰˉˈ ˍˇˎˌ ʰˋʻʶ˄ʶʾˌ ˁʰʽ ˉˈˋˇʽ ʰˉˈ ˍˇˎˌ ˎʴʽʶʾˌ ʻʰ 
ʰˉˇˁʰ˂ˎ˒ʻˇˏ˄ ʰˉˈ ˍˇ ˍʶˋˍΤ

Åʆˇ ʲʰˋʽˁˈ ˈ˃˖ˌ ˁ˂ʽ˄ʽˁˈ ʶˊ˗ˍʹ˃ʰ ʶʾ˄ʰʽΥ
ïˈˍʰ˄ ʷ˔ˇˎ˃ʶ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˃ʽʰˌ ʻʶˍʽˁʺˌ ʺ ʰˊ˄ʹˍʽˁʺˌ 
ʵˇˁʽ˃ʰˋʾʰˌ ˉˇʽʰ ʹ ˉʽʻʰ˄ˈˍʹˍʰ ˄ʰ ˎˉʱˊ˔ʶʽ ʺ ˈ˔ʽ 
ˋˍʶ˒ʰ˄ʽʰʾʰ ˄ˈˋˇˌ Τ(post test probability)-(ʻʶˍʽˁʺ ʺ 
ʰˊ˄ʹˍʽˁʺ ˉˊˇʴ˄˖ˋˍʽˁʺ ʰ˅ʾʰύ



ɲˇˁʽ˃ʰˋʾʰ ˁˈˉ˖ˋʹˌ ˁʰʽ ʻʶ˖ˊʾʰ ˍˇˎ Bayes

Åɶ post test probability ̀ ˔ʶˍʾʸʶˍʰʽ ˈ˔ʽ ˃ˈ˄ˇ ʰˉˈ ˍʹ 
ʵʽʰʴ˄˖ˋˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˍˇˎ ˍʶˋˍ( ʁ ˎʰʽˋʻʹˋʾʰ ˁʰʽ 
ʶʽʵʽˁˈˍʹˍʰύ ʰ˂˂ʱ ˁʰʽ ʰˉˈ ˍʹ˄ ˉʽʻʰ˄ˈˍʹˍʰ ˏˉʰˊ˅ʹˌ 
ˋˍʶ˒ʰ˄ʽʰʾʰˌ ˄ˈˋˇˎ ˉˊʽ˄ ˍˇ ˍʶˋˍ όpre test 
probability).
Åɶ pre test probability˃ ˉˇˊʶʾ ˄ʰ ˎˉˇ˂ˇʴʽˋʻʶʾ ʰˉˈ 
ˉˊˇˎˉʱˊ˔ˇˎˋʶˌ˃ʶ˂ʷˍʶˌ ʺ ʰˉˈ ˍʹ˄ ʶ˃ˉʶʽˊʾʰ ˃ʰˌΦ

üʃˊˇˋˇ˔ʺ ˋˍʽˌ ˃ʶ˂ʷˍʶˌ ˉˊˇˋʵʽˇˊʽˋ˃ˇˏ ʶˎʰʽˋʻʹˋʾʰˌ ˁʰʽ 
ʶʽʵʽˁˈˍʹˍʰˌ ˃ʽʰˌ ˃ʶʻˈʵˇˎ ʵʾʵˇ˄ˍʰʽ ˋˎ˔˄ʱ ˁʰʽ ˉˇˋˇˋˍʱ 
ʻʶˍʽˁʺˌ ˁʰʽ ʰˊ˄ʹˍʽˁʺˌ ˉˊˇʴ˄˖ˋˍʽˁʺˌ ʰ˅ʾʰˌΦ ɮˎˍʱ ʰ˒ˇˊˇˏ˄ 
ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˁʰʽ ˃ˈ˄ˇ ˍˇ˄ ˉ˂ʹʻˎˋ˃ˈ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ 
˃ʶ˂ʷˍʹˌΦ



ɼˇʽ˄ˈˌ ˄ˇˎˌ ˁʰʽ ʻʶ˖ˊʾʰ ˍˇˎ Bayes

Åʊˇʽˍʹˍʷˌ ɹʰˍˊʽˁʺˌ ˃ʶˍʱ ʰˉˈ ˋʶ˃ʽ˄ʱˊʽʰ ˉʱ˄˖ ˋˍʹ˄ ʻʶ˖ˊʾʰ 
ˍˇˎ Bayes, ˁ ʰˍʱ˒ʶˊʰ˄ ˄ʰ ʶˁˍʽ˃ʺˋˇˎ˄ ˋ˔ʶˍʽˁʱ 
ʽˁʰ˄ˇˉˇʽʹˍʽˁʱ ˍʹ˄ ˉʽʻʰ˄ˈˍʹˍʰ ˃ʶˍʱ ˍˇ ˍʶˋˍ ˋʶ ˉ˂ʹʻˎˋ˃ˇˏˌ 
ˎ˕ʹ˂ˇˏ ˁʽ˄ʵˏ˄ˇˎΣ ʶ˄˗ ʵʶ˄ ˋˎ˄ʷʲʹ ˍˇ ʾʵʽˇ ˋʶ ˉ˂ʹʻˎˋ˃ˇˏˌ 
˔ʰ˃ʹ˂ˇˏ ˁʽ˄ʵˏ˄ˇˎΦ
ïɮʵˎ˄ʰ˃ʾʰ ˁʰˍʰ˄ˈʹˋʹˌ ˍˇˎ ˁˈˋ˃ˇˎ ˃ʷˋʰ ʰˉˈ ˍʹ ʻʶ˖ˊʾʰ ˍ˖˄ 
ˉʽʻʰ˄ˇˍʺˍ˖˄Φ ɲʶ˄ ˁʰˍʰ˄ˇˇˏ˃ʶ ˈˍʽ ʵʶ˄ ʴʾ˄ʶˍʰʽ ˄ʰ ˃ʹʵʶ˄ʾˋˇˎ˃ʶ 
ˍʹ ʵʽʰʴ˄˖ˋˍʽˁʺ ʰʲʶʲʰʽˈˍʹˍʰΦ

ïʊˈʲˇˌ ʰˉ˗˂ʶʽʰˌ ˍʹˌ ʵʽʱʴ˄˖ˋʹˌ ˍʹˌ ˄ˈˋˇˎΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʰ 
ʻʶˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˄ʰ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˖ˌ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁʱΦ

Å Noguchi et al J GEN INTERN MED 2004



ɳˎʰʽˋʻʹˋʾʰ рл҈Σ ʶʽʵʽˁˈˍʹˍʰ фл҈ESC, www.esced.org

ɄɘɗŬɜɧŰɖŰŬ ɆɁ ˊɟɞ ŰŮůŰ5% 20% 50% 90%

ɀŮ ɆɁ 50 200 500 900

ɉɤɟɑɠ ɆɁ 950 800 500 100

ȷɚɖɗɩɠ + 25 100 250 450

ɊŮɡŭɩɠ + 95 80 50 10

Ɇɨɜɞɚɞ + 120 180 300 460

ŪŮŰɘəɐ ˊɟɞɔɜɤůŰɘəɐ ŬɝɑŬ21% 56% 83% 98%

ɊŮɡŭɩɠ - 25 100 250 450

ȷɚɖɗɩɠ - 855 720 450 90

Ɇɨɜɞɚɞ - 880 820 700 540

ȷɟɜɖŰɘəɐ ˊɟɞɔɜɤůŰɘəɐ ŬɝɑŬ97% 88% 64% 17%

ɄɟɞɔɜɤůŰɘəɐ ŬəɟɑɓŮɘŬ88% 82% 70% 54%



Diamond , Forrester NEJM, 1979

ESC, Guidelines Stable Angina Pectoris 2006

ʃʾ˄ʰˁʶˌ ˎˉˇ˂ˇʴʽˋ˃ˇˏ ʃʽʻʰ˄ˈˍʹˍʰˌ



ʃʰˊʱʵʶʽʴ˃ʰ ˔ˊʺˋʹˌ ɲɼ ˁʰʽ SPECT

Å ǝȊŭȍŬȎ 68 ŮŰȗȊ ȉŮ ŰȏɸȆȇǾ 
ůŰȄȅǼȂȐȄ (Pretest  94,3%)

Å ǲȈȄȅȏůȉȕȎ 1000ǼŰȌȉŬ

Å Ǵǯ 1000x94.3% = 943

Å Ǵǯ ȉŮ + ǧǬ 943x70% = 660

Å Ǵǯ ȉŮ ïǧǬ 943x30% = 283

Å ǷȒȍǿȎ Ǵǯ 1000ï943= 57

Å ǷȒȍǿȎ ǴǯȉŮ ïǧǬ 90%x57= 
51

Å ǷȒȍǿȎ ǴǯȉŮ + ǧǬ 10%x57 = 
6

Å ǴȖȊȌȈȌ +ǧǬ 660+6 = 666

Å ǴȖȊȌȈȌ ïǧǬ 283+51= 334

Å ǲȌůȌůŰȕ ȉŮ ïǧǬ ɸȌȏ ǽȐȌȏȊ Ǵǯ 
283/334 = 84 ,7% ȉŮŰǼ -ǧǬ

Å ǲȈȄȅȏůȉȕȎ 1000ǼŰȌȉŬ

Å Ǵǯ ȉŮ ǧǬ 1000x84.7% = 847

Å Ǵǯ +SPECT 847x89% = 754

Å Ǵǯ ȉŮ - SPECT 847x11% = 93

Å ǷȒȍǿȎ Ǵǯ 1000ï847= 153

Å ǷȒȍǿȎ Ǵǯ ȉŮ - SPECT 
90%x153 = 138

Å ǷȒȍǿȎ Ǵǯ ȉŮ + SPECT
10%x153 = 15

Å ǴȖȊȌȈȌ +SPECT 754+15 = 769

Å ǴȖȊȌȈȌ ïSPECT93+138= 231

Å ǲȌůȌůŰȕ ȉŮ ïǧǬ ȇŬȆ -SPECT
ɸȌȏ ǽȐȌȏȊ Ǵǯ 93/231=
40,3 % ȉŮŰǼ -SPECT

ESC, www.esced.org


