
ɺʝʛʝʪʘʪʠʚʥʘʷ ʥʝʨʚʥʘʷ 

ʩʠʩʪʝʤʘ ʠ ʝʝ ʨʘʩʩʪʨʦʡʩʪʚʘ

˽ͪͦͺΦ ˢͻ͔͔͍ͣ͊͒͊ ˶͔͚͊͡ 
˾͙͍ͤ͊ͭͦͤ͊Σ лсΦлфΦнлнн



˹͍ͦ·͚ ͨ͊ͤ͡

Åˤ͙ͫͨͦͣͤͭΈ ;ͭͦ ͔ͭ͊ͦ͟ ͍͔͎͔͙͍ͭ͊ͭͤ͊Ύ ͔͍ͤͪͤ͊Ύ 
͙͔ͫͫͭͣ͊

Å͔͙̂͒ͭ͡Έ ͋ͦ͡Έ΄͔ ͍͙͙ͤͣ͊ͤΎ ͙͔ͨͪͣͪ͊ͣ ͙͎͙͙͒͊ͤͦͫͭ͟ 
͙ ͨͦͣͦ΅͙ ͙ͨͪ ͫͦͫͭͦΎ͙ͤΎͻΣ ͍ͫΎ͊ͤͤ͘·ͻ ͫ 
ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͺͯͤ͟ͼ͙͚ ˤ˹˿ ͙͘ ͎͊ͤͦ͡Ύ͘·;ͤ·ͻ 
͙ͫͭͦ;͙͍ͤͦ͟ нлнн͎

Å˿͔͒͊ͭ͡Έ ͦ͋ͦͪ͘ ͨͦ ͍ͦͨͪͦͫ͊ͣ Ή͚ͭͦ ͔ͭͣ·Σ ͦͭͦͪ͟·͔ 
͔ͫͭΈ ͍ Ή͔͊ͣͤ͊͘͟ͼ͙ͦͤͤͦͣ ͙͔ͫͨͫ͟



ʂʘʢ ʫʩʪʨʦʝʥʘ ʚʝʛʝʪʘʪʠʚʥʘʷ 

(ʘʚʪʦʥʦʤʥʘʷ) ʥʝʨʚʥʘʷ 

ʩʠʩʪʝʤʘ?

Åʅʘʜʩʝʛʤʝʥʪʘʨʥʳʡʦʪʜʝʣ

Åʉʝʛʤʝʥʪʘʨʥʳʡ ʦʪʜʝʣ

ïʉʠʤʧʘʪʠʯʝʩʢʘʷ

ïʇʘʨʘʩʠʤʧʘʪʠʯʝʩʢʘʷ



˹͔͚ͪͦͻ͙͙ͣΎˤ˹˿

Å˿͙͙ͣͨ͊ͭ;͔ͫ͊͟Ύ;͊ͫͭΈ ͍͔ͦ͋ͯ͗͒͊ͭͫ͘Ύ͔͙ͣ͒͊ͭͦͪͦͣ 
͔͙͊͒ͪͤ͊ͤͦͣ͡, 

Å͙͙ͨ͊ͪ͊ͫͣͨ͊ͭ;͔ͫ͊͟Ύ;͊ͫͭΈ ς͊ ͼ͔͙ͭ͡ͻ͙ͦͤͦͣ͡. 

Ǻͦͪͣͦ͘Ύ΅͔͔͍͙͡Ύ͙͔ͤ ͤ͊ ͙͙ͫͣͨ͊ͭ;͔ͫͯ͟Ό;͊ͫͭΈ 
ͦ͊͘͟·͍͔͊ͭ ͔͙ͣ͒͊ͭͦͪ Ή͎͙ͪͦͭ͊ͣͤΤ ͤ͊ 
͙͙ͨ͊ͪ͊ͫͣͨ͊ͭ;͔ͫͯ͟Ό ς͊ ͙ͭͪͦͨͤ.

ˢΦˮΦ ˩͔͍ͪͣͦ͊͊͡Σ ˥ΦˢΦ ˣ͍͊ͪ͊ͤͦ͊Σ нлмр



˶͙͙ͣ͋;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊

Å˶͙͙ͣ͋;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊ ͙͔͔ͣͭ ͋ͦ͡Έ΄͔ͦ 
ͤ͊͘;͔͙͔ͤ ͍ Ήͣͦͼ͙ͦͤ͊͡Έͤ·ͻ ͔ͪ͊͟ͼ͙ΎͻΣ 
ͨͪͦͼ͔͔ͫͫ ͍͙͙ͤͣ͊ͤΎΣ ͨ͊ͣΎ͙ͭΣ ͔͎͙͔ͪͯͪͯͭ͡ 
ͫͦͤ ͙ ͍͍͙͔͋ͦ͒ͪͫͭͦ͊ͤ. 

Å˽ͦΉͭͦͣͯ ͡Ό͔͋ͦ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͤ͊ ͫͭͪͯͭͯͪ͟· 
͎͙ͨͦͭ͊͊ͣͯͫ͊͡ ͙͙͡ ͙͙ͣ͋͡;͔͚ͫͦ͟ ͙͔ͫͫͭͣ· 
͍͔ͫͦͨͪͦͦ͗͒͊ͭͫΎ ͫͦ͗ͤ͡·ͣ ͔ͦͣͨͫͦͣ͟͟͡ 
͔ͪ͊͟ͼ͙͚ ͎͙ͣͤͦͻ ͙͔ͫͫͭͣ ͎͙ͦͪ͊ͤͣ͊͘Σ 
͍·ͪ͊͗͊Ό΅͙ͻͫΎ ͍ ͙ͨͫͻ͙;͔͙ͫ͟ͻ ͙ 
͍͙ͫͼ͔ͪ͊͡Έͤ·ͻ Ήͺͺ͔ͭ͊͟ͻ

ˢΦˮΦ ˩͔͍ͪͣͦ͊͊͡Σ ˥ΦˢΦ ˣ͍͊ͪ͊ͤͦ͊Σ нлмр



˶͙͙ͣ͋;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊

ˤ ͔͖ ͍ͫͦͫͭ͊ ͍ͻͦ͒Ύͭ ͔ͫ͒ͯ͡Ό΅͙͔ ͙͊ͤ͊ͭͦͣ;͔͙͔ͫ͟ 
͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΥ 
1. ˥͙ͨͨͦ͊ͣͨ͟Φ 
2. ˸͙͊ͣ͡͡Ύͪͤ·͔͔ͭ͊͡Φ 
3. ˻ͨͦΎͫ·͍͊Ό΅͊Ύ ͙͍͙͙ͤ͊͘͡Φ 
4. ˽ͪͦͪ͊͘;ͤ͊Ύ ͔͔͎ͨͪͦͪͦ͒͊͟Φ 
5. ˽͔͔͔͔ͪ͒ͤ Ύ͒ͪͦ ͙͔ͪͭ͘͡Έ͎ͤͦͦ ͎͋ͯͪ͊Φ 
6. ˢ͙͎ͣ͒͊͡Ύͪͤ·͚͔ͦͣͨͫ͟͟͡ ό͙͔͍͙͔ͣͤ͒͊͒ͤͦ͡ ͔ͭͦ͡ ͙ 

͎ͦͪ͊͒͊ύΦ 
7. ˥ͪͯ΄͔͍͙͒ͤ͊Ύ ͙͍͙͙ͤ͊͘͡Φ 
8. ˻͋ͦͤΎ͔ͭ͡Έͤ·͔ ͎͙͋ͯͦͪ͟Φ 
9. ˻͋ͦͤΎ͔ͭ͡Έͤ·͔ ͭͪ͊ͭ͟·Φ

ˢΦˮΦ ˩͔͍ͪͣͦ͊͊͡Σ ˥ΦˢΦ ˣ͍͊ͪ͊ͤͦ͊Σ нлмр



˶͙͙ͣ͋;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊

̅ͯͤ͟ͼ͙͙͙͙ͣ͋͡;͔͚ͫͦ͟ ͙͔ͫͫͭͣ·Υ 
1. ˾͔͎ͯ͡Ύͼ͙Ύ ͨͦͫͭͦΎ͍ͤͫͭ͊ ͍͔͔͚ͤͯͭͪͤͤ ͔ͫͪ͒· 
͎͙ͦͪ͊ͤͣ͊͘ ͊͘ ͫ;͔ͭ ͙ͫͦ͒͊ͤ͘Ύ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙ͻ 
͔͚͍͙ͤͪͦͫͼ͔͡Ύͪͤ·ͻ͔͍ͦͣͨͫͦ͟͟͡ ͍͔͙ͯͨͪ͊ͤ͡ΎΦ

нΦ ̂;͙͔͊ͫͭ ͍ ͦͫͯ΅͔͍͔͙͙ͫͭͤ͡ Ήͣͦͼ͙͚Φ 
оΦ ˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͍͔͔͍ͨͦͫ͒ͤͤ·ͻ ͍͊ͭͦ͟ ͙͙͡ ͙͍ͣͦͭ͊ͼ͙͚ 
пΦ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͨ͊ͣΎ͙ͭΦ 
рΦ ˽͙͙͔ͪͤͣ͊ͭ ͯ;͙͔͊ͫͭ ͍ ͔͎ͪͯ͡Ύͼ͙͙ ͫͤ͊ ͙ 
͍͍͙͋ͦ͒ͪͫͭͦ͊ͤΎΦ 
сΦ ˽͙͙͔ͪͤͣ͊ͭ ͯ;͙͔͊ͫͭ ͍ ͔͎ͪͯ͡Ύͼ͙͙ ͦ͋΅͔͎͍͚ͣͦͦͦ͘ 
͙͍͙͊ͭͤͦͫͭ͟

ˢΦˮΦ ˩͔͍ͪͣͦ͊͊͡Σ ˥ΦˢΦ ˣ͍͊ͪ͊ͤͦ͊Σ нлмр



˶͙͙ͣ͋;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊Υ ͙͙ͨͪͤ͊͘͟ ͔͙ͨͦͪ͊͗ͤΎ

1. ˹͊ͪͯ΄͔͙͔ͤ ͍͙ͫͼ͔ͪ͊͡Έͤ·ͻ ͔ͪ͊͟ͼ͙͚ ς͙ ͘ΆΎ͍͔͙ͤ͡Ύ ͨͦ ͻͦ͒ͯ ͔͗ͯ͒ͦ͡;ͤͦ-
͙͟΄͔;͎ͤͦͦ ͭͪ͊ͭ͊͟Σ ͔͙͊ͪͭͪ͊͡Έͤ͊Ύ ͎͙͔͔͙ͨͪͭͤ͘ΎΣ ͎͙͊ͤͤͦͤ͘·͔ 
͔͔ͫͪ͒;͙ͤͦͫͦͫͯ͒ͫͭ·͔͙ͨ͊ͪͦͫͣ͘͟·Φ 

2. ̏ͣͦͼ͙ͦͤ͊͡Έͤ·͔ ͚͍ͪ͊ͫͫͭͪͦͫͭ͊ ςͫ ͦͫͭͦΎ͙ͤΎ ͚ͦ͗ͤͦ͡ Ύ͙ͪͦͫͭ ͙ 
͎͔͙͍͙͊ͪͫͫͤͦͫͭΣ ͙ͫͣͨͭͦͣ· ͍͙ͦͭͫͯͭͫͭΎ ͫͭͪ͊ͻ͊ ͙ ͎͔͙͍͙͊ͪͫͫͤͦͫͭ όͨͦ͊͊ͤͦ͘͟ ͍ 
Ή͔͙͔͔ͫͨͪͣͤͭ͟ύΦ ˽͙ͪ ͦͨͯͻͦ͡Ύͻ ͍͙ͫͦ;͚ͤͦ ͙͒ͦ͡ ͎ͣͦͯͭ ͤ͊͋͡Ό͒͊ͭΈͫΎ 
͙ͫͣͨͭͦͣ· ςͦ ͍͙ͭͫͯͭͫͭΎ ͫͭͪ͊ͻ͊Σ ͎͔͙͍͙͊ͪͫͫͤͦͫͭΣ ͎͋͊ͦ͒ͯ͡΄͙͔Σ ͍·͔ͪ͊͗ͤͤ͊Ύ 
͎͙͔͔ͨͪͫͫͯ͊͟͡ΈͤͦͫͭΈΣ ͙͔͙͔ͯͫͤ͡ ͦͪ͊͡Έͤ·ͻ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙ͫ͟ͻ 
͍͙͍͊ͭͦͣ͊ͭͣͦ͘Φ 

3. ˹͊ͪͯ΄͔͙͔ͤ ͙͍ͣͦͭ͊ͼ͙͚ ςͪ ͚͍͊ͫͫͭͪͦͫͭͦ ͫͦ͗ͤ͡·ͻ ͍͔͔ͨͦ͒ͤ;͔͙ͫ͟ͻ ͍͊ͭͦ͟ 
ό͊ͤ͊ͭͦͣͦ-͙͊ͣ͋ͯ͡;͔͙͔͙ͫͫͤ͒ͪͦͣ͟·Σ ͍͙͔ͦͭͫͯͭͫͭ ͙͙ͤͼ͙͙͍͊ͭ·ύΦ 

4. ˾͚͍͊ͫͫͭͪͦͫͭ͊ ͨ͊ͣΎ͙ͭ ς͘ ͔͙͊ͭͪͯ͒ͤͤΎ ͍͙͍͔͔͙ͦͫͨͪͦ͒ͤ͘Ύ ͔͍ͫ͒ͦ͡Σ 
͔͙͔͊ͭͪͯ͒ͤͤ͘ ͙͙͊ͨͦͣͤ͊ͤ͘ΎΣ ͎ͣͦͯͭ ͋·ͭΈ ͨͪͦΎ͍͔͙ͤ͡Ύ ͙ͫͤ͒ͪͦͣ͊ ˴͍ͦͪͫ͊ͦ͊͟Φ

5. ˽͙ͫͻͦͣͦͭͦͪͤ·͔ Ή͙͔͙ͨͨͭ͡;͔͙͔ͫ͟ ͙͙ͨͪͨ͊͒͟Σ ͻ͔͊ͪ͊ͭͪͤ͟· ͙ͨͫͻ͔ͦͫͤͫͦͪͤ·͔Σ 
͍͙ͫͼ͔ͪ͊͡Έͤ·͔ ͙ ͎͙͔͒ͪͯ ͔ͫͤͫͦͪͤ·͔ ͊ͯͪ·Φ 

6. ˿͙ͤ͒ͪͦͣ ͙͔͙͊ͤͭ͟;͔͎ͫͦͦ͟ ͙ͣͯͭͣ͊͘όζ͍͋ͦ͒ͪͫͭͯΌ΅͊Ύ ͦͣ͊͟ηύ ςͦ ͍͙͔ͭͫͯͭͫͭ 
͔͙͚ͨͦ͋ͯ͗͒ͤ ͟ ͍͙͎͔͒͊ͭ͡Έͤ·ͣ ͊ͭ͊ͣ͟Σ ͍ ͭͦͣ ;͙͔ͫ͡ ͙ ͟ ͔ͪ;͔͍͚ͦ ͨͪͦ͒ͯ͟ͼ͙͙ 
ό͙ͨͪ ͦͭͪ͟·ͭ·ͻ ͎͊͊͘͡ͻ ͙ ͫͦͻ͔͙͙ͪ͊ͤͤ ͔ͫ͒͡Ύ΅͙ͻ ͍͙͔͙͚͒͗ͤ ͎͊ͤ͘͡·ͻ Ύ͋ͦ͟͡ύΦ 

ˢΦˮΦ ˩͔͍ͪͣͦ͊͊͡Σ ˥ΦˢΦ ˣ͍͊ͪ͊ͤͦ͊Σ нлмр



˾˩́ˮ˴̂˶̒˾˹ˢ̒ ̅˻˾˸ˢ̇ˮ̒

мΦ ˢ͙ͤ͊ͭͦͣ;͔͙ͫ͟ ͔͙ͪͭͯ͟͡Ύͪͤ͊Ύ ͺͦͪͣ͊ͼ͙Ύ ͍ͫͭͦ͊͡Σ 
͊͟͟ ͨͦ͊͘͟·͍͔͊ͭ ͫ͊ͣͦ ͍͙͔ͤ͊͊ͤ͘Σ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ 
͔͔͍͙͔ͫͭ͒ͤͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Σ ͫͦͫͭͦΎ΅͔͔ ͙͘ 
͔ͪ͊ͫͫΎͤͤ·ͻ ͍ͦͦͦͤ͟͡ ͙ ͔ͭͦ͟͟͡Φ 

нΦ ˿ͭͪͯͭͯͪ͊͟ ͔ͭͦ͟͟͡Σ ͍ͻͦ͒Ύ΅͙ͻ ͍ ͍ͫͦͫͭ͊ ˾̅Σ 
Ύ͍͡Ύ͔ͭͫΎ ζ͔ͫͣ΄͚͊ͤͤͦηΣ ͙ͦͤ ͔ͪ͊ͫͨͦͦ͗ͤ͡· ͍ 
͙ͪ͊͘͡;ͤ·ͻ ͔ͦͭ͒͊͡ͻ ˾̅ ͫ ͙ͪ͊͘͡;͚ͤͦ ͨͦͭͤͦͫͭ͡ΈΌ ͙ 
͙ͦͭ͡;͊ΌͭͫΎ ͍͙͙ͫͦͣ ͔͙ͪ͊ͣͪ͊ͣ͘Σ ;ͭͦ ͙ͨͦͫͯ͗ͦ͡͡ 
͍͙͔ͦͫͤͦ͊ͤͣ ͒͡Ύ ͍·͔͔͙͒ͤ͡Ύ ͍ ͔͚ͤ ͤ͊͘;͙͔ͭ͡Έ͎ͤͦͦ 
͙ͦ͟͡;͔͍ͫͭ͊ ό͍ͫ·΄͔ плύ Ύ͔͒ͪΦ 

ˢΦˮΦ ˩͔͍ͪͣͦ͊͊͡Σ ˥ΦˢΦ ˣ͍͊ͪ͊ͤͦ͊Σ нлмр



˾˩́ˮ˴̂˶̒˾˹ˢ̒ ̅˻˾˸ˢ̇ˮ̒

оΦ ˽ͪͦͭΎ͔͗ͤͤͦͫͭΈ ˾̅ ͍ͫͭͦ͊͡ ͨͦ ͙͙͍͔͍͔͒ͤͤͯͫͦͦͭͭͫͭͯͭ͟͡ 
ͨͪͦͭΎ͔͙͗ͤͤͦͫͭ ͍ͫͭͦ͊ͦͭ͡ ͊ͯ͒͊͟͡Έ͎ͤͦͦ ͎ͣͦ͊͘ ͒ͦ ͦͪ͊͡Έ͎ͤͦͦ ͔ͦͭ͒͊͡ 
͔͔͎ͫͪ͒ͤͦ ͎ͣͦ͊͘Φ 
4. ̏ ͺͺ͔͔ͪͤͭͤ·͔͍ͫΎ͙͘ ͔͙ͪͭͯ͟͡Ύ͚ͪͤͦ ͺͦͪͣ͊ͼ͙͙Υ ͊ύ ͙ͤͫͻͦ͒Ύ΅͊Ύ 
͙͔ͫͫͭͣ͊ ςͪ ͔͙͙ͭͯͦͫͨͤ͊͟͡͡Έͤ͊ΎΦ ˹͊;͙͔ͤ͊ͭͫΎ ͍ ͣͦͫͭͯ ͙ 
͍ͤ͊ͨͪ͊͡Ύ͔ͭͫΎ ͍ ͔͔͙͔ͨͪ͒ͤ ͙ ͍͋ͦͦ͟·͔ ͫͭͦ͋͡· ͙͎ͫͨͤͤͦͦ ͎ͣͦ͊͘Φ ͋ύ 
͙͒ͤͤ͡·͔ ͍ͦͫͻͦ͒Ύ΅͙͔͍ͦͦͤ͊͟͡ ˾̅ ͍ͤ͊ͨͪ͊͡ΎΌͭͫΎ ͍ ͔ͣ͗ͯͭͦ;ͤ·͚ ͙ 
͔ͦͤ͟;ͤ·͚ ͎ͣͦ͘Σ ͦ͊ͤ͟;͙͍͔͊ͭͫΎ ͍ ͙͔ͪͭ͘͡Έͤͦͣ ͎͔͋ͯͪΣ ͨͦͦͫ͊ͭͦͣ͡ 
͔͔ͭ͡Σ ͎͙͙ͨͦͭ͊͊ͣ͡;͔͚ͫͦ͟ ͙ͦ͋͊ͫͭ͡Σ ͨͪͦͪ͊͘;͚ͤͦ ͔͔͎͔ͨͪͦͪͦ͒͟ ͙ 
͔͙ͨͪͦͨͭ;͔͚͙ͫͦͦ͋͊ͫͭ͟͡Φ ˻͙ͤ ͔͋ͪͯͭ ͤ͊;͊ͦ͡ ͎͍͊ͤ͡·ͣ ͦ͋ͪ͊ͦͣ͘ ͍ 
͔͙ͣ͒͊͡Έ͚ͤͦ ;͙͊ͫͭ ͔͙ͪͭͯ͟͡Ύ͚ͪͤͦ ͺͦͪͣ͊ͼ͙͙Φ ͍ύ ͔ͪͦͣ͟ ͎ͭͦͦΣ 
Ήͺͺ͔͔ͪͤͭͤ·͔ ͍ͦͦͤ͊͟͡ ˾̅ ͍ͤ͊ͨͪ͊͡ΎΌͭͫΎ ͍ ͔ͣͦ͗͘;ͦ͟Σ ͔͋ͪΎ 
ͤ͊;͊ͦ͡ ͍ ͔͊ͭͪ͊͡͡Έͤͦͣ ͙ ͔͙ͨ͊ͪ͊ͣ͒͊͡Έͤͦͣ Ύ͒ͪ͊ͻΣ ͊ ͔ͭ͊͗͟ ͍ Ύ͔͒ͪ 
ͨͦͪ͟·΄͙͟ ͣͦͫͭ͊ ˣ͔ͻ͔͔͍ͭͪ͊Φ

ˢΦˮΦ ˩͔͍ͪͣͦ͊͊͡Σ ˥ΦˢΦ ˣ͍͊ͪ͊ͤͦ͊Σ нлмр



˾˩́ˮ˴̂˶̒˾˹ˢ̒ ̅˻˾˸ˢ̇ˮ̒

5. s ͺͺ͔͔ͪͤͭͤ·͔͍ͫΎ͙͘ ͔͙ͪͭͯ͟͡Ύ͚ͪͤͦ ͺͦͪͣ͊ͼ͙͙Υ ͊ύ ͙ͫͨͤͦ-
͔͙ͪͭͯ͟͡Ύͪͤ·͔͍ͦͦͤ͊͟͡Σ ͨͪͦͻͦ͒Ύ΅͙͔ ͍ ͙ͫͨͤͤͦͣ ͎͔ͣͦ͘ ͍ 
͔͔͔͍ͨͪ͒ͤ͋ͦͦ͟·ͻ ͫͭͦ͋͊͡ͻΦ ˻͙ͤ ͊͊ͤ͘͟;͙͍͊ΌͭͫΎ ͍ ˾̅ 
͎͍͎ͨͪͦ͒ͦͦ͊ͭͦͦ͡ ͎ͣͦ͊͘ ͙ ͍͙͔͍͊ͪͦ͊ͣͦͫͭ͊͡Φ ͋ύ ͍ͦͪͦͦ͟͟-
͔͙ͪͭͯ͟͡Ύͪͤ·͔͍ͦͦͤ͊͟͡ ͍͙ͦͤ͊͘͟Όͭ ͍ ͙ͪ͊͘͡;ͤ·ͻ ͔ͦͭ͒͊͡ͻ ͦͪ͟· 
͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘Φ ˿͔͙ͪ͒ ͙ͤͻ ͔ͨͪͦ͋͊͒͊͡Όͭ ͍ͦͦͤ͊͟͡Σ ͍͙ͦͤ͊͘͟Ό΅͙͔ 
͍ ͔͚ͫͤͫͦͣͦͭͦͪͤͦ ͙ͦ͋͊ͫͭ͡ ͦͪ͟·Φ ˻͊ͤ͟;͙͍͊ΌͭͫΎ ͯ ͔ͭͻ ͔ͭͦ͟͡;ͤ·ͻ 
͎ͪͯͨͨΣ ͍ ͦͭͦͪ͟·ͻ ͔͋ͪͯͭ ͤ͊;͊ͦ͡ ͔͙͙ͪͭͯͦͫͨͤ͊͟͡͡Έͤ·͔ ͙ ͔͙ͪͭͯͦ͟͡-
ͼ͔͔͔ͪ͋͡͡Ύͪͤ·͔ ͙ͨͯͭΦ ͍ύ ͔ͣͦ͗͘;͍ͦͦ͟-͔͙ͪͭͯ͟͡Ύͪͤ·͔ ͍ͦͦͤ͊͟͡ 
͍͙ͦͤ͊͘͟Όͭ ͍ ͙ͪ͊͘͡;ͤ·ͻ Ύ͒ͪ͊ͻ ͔ͣͦ͗͘;͊͟ ͙ ͦ͊ͤ͟;͙͍͊ΌͭͫΎ ͍ ͪ͊ͤ͘·ͻ 
͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύͻ ˾̅Φ ͎ύ ͔ͭͦ͟͡;ͤ·͔ Ή͔͔ͣͤͭ͡· ˾̅ ͨͦͯ͡;͊Όͭ ͍ͦͦͤ͊͟͡ ͦͭ 
Ύ͔͒;͍͍͙͔ͪͯͫͭͭ͡Έͤ·ͻ ;͔͔͎͍ͪͨͤͦͣͦͦ͘·ͻ ͔͍͍ͤͪͦΣ ;͍͍͙͔ͯͫͭͭ͡Έͤ·ͻ 
͙͔ͫͫͭͣΣ ͨͪͦͻͦ͒Ύ΅͙ͻ ;͔͔ͪ͘ ͍ͫͭͦ͡ ͟ ͨͦͯ͡΄͙͊ͪΌ ͎ͣͦ͊͘Φ ͒ύ 
͎͙ͨͦͭ͊͊ͣͦ͡-͔͙ͪͭͯ͟͡Ύͪͤ·͔ ͍ͦͦͤ͊͟͡Σ ͍͙ͦͤ͊͘͟Ό΅͙͔ ͍ ͙ͪ͊͘͡;ͤ·ͻ 
;͊ͫͭΎͻ ͎͙͙ͨͦͭ͊͊ͣ͡;͔͚ͫͦ͟ ͙ͦ͋͊ͫͭ͡ ͙ ͊͊ͤ͘͟;͙͍͊Ό΅͙͔ͫΎ ͍ ͦͪ͊͡Έͤͦͣ 
͔͔ͦͭ͒͡ ͍ͫͭͦ͊͡Φ 

ˢΦˮΦ ˩͔͍ͪͣͦ͊͊͡Σ ˥ΦˢΦ ˣ͍͊ͪ͊ͤͦ͊Σ нлмр
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тΦ ˾͔͙ͭͯ͟͡Ύͪͤ͊Ύ ͺͦͪͣ͊ͼ͙ΎΣ ͋ͯ͒ͯ;͙ ͍͊͗ͤ·ͣ 
͙͔͎͙͍ͤͭͪ͊ͭͤ·ͣ ͍͙͔ͦ͋ͪ͊ͦ͊ͤͣ͘ ό͒͡Ύ 
ͦͫͯ΅͔͍͔͙ͫͭͤ͡Ύ ͎͍͊ͤ͡·ͣ ͦ͋ͪ͊ͦͣ͘ 
͍͔͎͔͙͍͎ͫͦͣ͊ͭͦͭ͊ͭͤͦͦ ͍ ͔͙ͨͪͦ͒ 
͍͍͙͋ͦ͒ͪͫͭͦ͊ͤΎ ͙ ͫͤ͊ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύύ 
Ύ͍͡Ύ͔ͭͫΎ ͙͡΄Έ ;͊ͫͭΈΌ ͔͔͋ͦ͡ ͎ͦ͋͊͡͡Έͤ·ͻ 
͙͔͎͙͍ͤͭͪ͊ͭͤ·ͻ ͙͔ͫͫͭͣΣ ͍͟͡Ό;͊Ό΅͙ͻ 
͙͙ͣ͋͡;͔͙͔ͫ͟ ͙ ͔͙ͤͦͪͭ͊͟͟͡Έͤ·͔ͫͭͪͯͭͯͪ͟·Σ 
͍ͦ ͍͙͔͚͍͙͙͊ͣͦ͒ͫͭ͘ ͫ ͦͭͦͪ͟·͙ͣ ͙ 
ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ 
ͼ͔͔͎ͫͦͦ͋ͪ͊ͤͦͦ͘͡ ͍͔͔͙ͨͦ͒ͤΎΦ

ˢΦˮΦ ˩͔͍ͪͣͦ͊͊͡Σ ˥ΦˢΦ ˣ͍͊ͪ͊ͤͦ͊Σ нлмр



˾˩́ˮ˴̂˶̒˾˹ˢ̒ ̅˻˾˸ˢ̇ˮ̒

сΦ ˤ ͔͔ͨͪ͒͊͡ͻ ˾̅ ͍·͔͒͡ΎΌͭ ͔ͭ͊͗͟ ͔ͨͦͯͫͨ͡ͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͔
͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͔ͭͫͤͦ ͍ͫΎ͊ͤͤ͘·͔ ͫ ˾̅Σ ͍͍ͦ͋ͪ͊ͦ͊͘΄͙͔ͫΎ ͤ͊ ͔͋͊͘ ͔͖ 
͔͚͍ͤͪͦͤͦ ͙ ͦͫͯ΅͔͍ͫͭ͡ΎΌ΅͙͔ ͔͎ͪͯ͡Ύͪͤͦ ͍ͪͦͦͦ͋ͪ͊͟΅͔͙ͤΎ ͙ 
͒·ͻ͙͊ͤΎΥ ͊ύ ͍͊ͦͣͦͭͦͪͤ͘·͚ ͼ͔ͤͭͪΦ ˤ͙ͤͯͭͪ ͔͎ͤͦ ͍·͔͒͡ΎΌͭ 
͔͔͒ͨͪͫͫͦͪͤ·͚ ͙ ͔ͨͪͫͫͦͪͤ·͚ͼ͔ͤͭͪ·Φ ˨͔͔ͨͪͫͫͦͪͤ·͚ ͼ͔ͤͭͪΣ Ήͺͺ͔ͭ͟ 
͔͙ͪ͊͒ͪ͊͗ͤ͘Ύ ͎ͦͭͦͪͦͦ͟ ͍͙ͫͦ͒ͭͫΎ ͟ ͙͔͙ͫͤ͗ͤΌ ͔͙͊ͪͭͪ͊͡Έ͎ͤͦͦ 
͍͔͙͒͊ͤ͡ΎΣ ͙͙͔ͦ͊ͪͯͭͫ͘͟͡͡Ύ ͍ ͙͙ͤ͗ͤͻ ͔ͦͭ͒͊͡ͻ ͎͙͎͔͊ͤͭͦͭͦ͟͡;͎ͤͦͦ 
͔͙ͪͭͯ͟͡Ύ͎ͪͤͦͦ Ύ͒ͪ͊ ͙ ͔͙ͪͭͯ͟͡Ύͪͤͦͣ Ύ͔͒ͪ ͎͍͎ͨͪͦ͒ͦͦ͊ͭͦͦ͡ ͎ͣͦ͊͘Φ ˤ 
Ή͙ͭͻ ͦͤ͊͘ͻ ͙͔ͣΌͭͫΎ ͔͚ͤͪͦͤ· ͨͪΎͣͦ ͔ͨͪͦͼ͙ͪͯΌ΅͙͔ͫΎͤ͊ ͙͚ͫͨͤͤͦ 
͎ͣͦ͘Φ ˽͔ͪͫͫͦͪͤ·͚ͼ͔ͤͭͪ ͎͔ͪ͊ͫͨͦ͊͊ͭͫ͡Ύ ͪͦͫͭͪ͊͡Έ͔͔ͤ
͔͔͎͒ͨͪͫͫͦͪͤͦͦΦ ˤ·͔͒͡Ύ͔ͭ ͔ͭ͊͗͟ ͔͔͊ͫͪ͊ͭͦͪͤ͟͡·͚͙ ͙͎͙͙ͤ͋ͭͦͪͤ·͚ 
ͼ͔ͤͭͪ·Σ ͔͙͔ͪ͊͒ͪ͊͗ͤ͘ ͦͭͦͪ͟·ͻ ͙͍͙ͨͪͦ͒ͭ ͟ ͙͔͔͙ͣͤͤ͘Ό ;͊ͫͭͦͭ· 
͔͔ͫͪ͒;ͤ·ͻ ͫͦͪ͊͟΅͔͙͚ͤ ό͙ͫͭͣͯ͡Ύͼ͙Ύ ͔͍͎ͨͪͦͦ ͍͔ͫͦͨͪͦͦ͗͒͊ͭͫΎ 
ͭ͊ͻ͙͙͔͚͊ͪ͒͟Σ ͊ ͍͎ͭͦͪͦͦ -͙͙͔͚͋ͪ͊͒͊ͪ͒͟ύΦ ͋ύ ˨·ͻ͔͊ͭ͡Έͤ·͚ ͼ͔ͤͭͪ. 
͙̏ͫͨͪ͊ͭͦͪͤ͟·͚ ͙ ͙͙ͤͫͨͪ͊ͭͦͪͤ·͚ ͼ͔ͤͭͪ· ͔ͪ͊ͫͨͦͦ͗ͤ͡· ͍ ͔ͦͤ͘ 
͎͙͎͔͊ͤͭͦͭͦ͟͡;͎ͤͦͦ ͔͙ͪͭͯ͟͡Ύ͎ͪͤͦͦ Ύ͒ͪ͊Φ 
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˿͙ͤ͒ͪͦͣ· ͔͙ͨͦͪ͊͗ͤΎ 
͔͎͔͎ͫͣͤͭ͊ͪͤͦͦ ͔ͦͭ͒͊͡ ˤ˹˿
˽͙ͪ ͔͙͙ͨͦͪ͊͗ͤ ͔͎͔͎ͫͣͤͭ͊ͪͤͦͦ ͔ͦͭ͒͊͡ ˤ˹˿ ;͊ͫͭͦ ͍͙͔ͦͤ͊ͭ͘͟ ͙͎͙ͫͣͨ͊ͭ͊͡ΎΣ ͒͡Ύ 
͚ͦͭͦͪͦ͟ ͻ͔͊ͪ͊ͭͪͤͦ͟Υ 
1) ͋ͦ͡Έ ͎͗ͯ;͊ΎΣ ͔ͪ͗ͯ΅͊ΎΣ ͍͒͊Ύ΅͊ΎΤ 
2) ͍ͫΎ͊ͤ͊͘ ͫ ͔͔͚ͭͣͨͪ͊ͭͯͪͦΣ ͙͙͍͔ͯͫ͊ͭͫ͡Ύ ͦͭ ͔ͭͨ͊͡ ͙ ͔ͯͣͤΈ΄͔͊ͭͫΎ ͦͭ 

ͦͻ͔͙͊͗͒ͤ͡ΎΤ 
3) ͙ͨͪͫͭͯͨͦͦ͋ͪ͊ͤ͊͘ΎΣ ͙͙͍͔ͯͫ͊ͭͫ͡Ύ ͙ͨͪ ͔͔͔͔ͨͪͣͤ ͎ͨͦͦ͒·Σ 

Ήͣͦͼ͙ͦͤ͊͡Έͤͦͣ ͤ͊ͨͪΎ͔͙͙͗ͤΤ 
4) ͙ͦ͊͊͘͟͡͡ͼ͙Ύ ͔͚͋ͦ͡ ͔ͤ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ ͦͤ͊ͣ͘ ͙͔͍ͤͤͪ͊ͼ͙͙ 

͔͙ͨͪͺ͔͙ͪ;͔͙ͫ͟ͻ ͔͍͍ͤͪͦΤ 
5) ͫͦ;͔͔ͭ͊ͭͫΎ ͫ ͙͔͔͙͔ͣͤͤͣ͘ ͔͍͚͋ͦͦ͡ ;͍͍͙͔ͯͫͭͭ͡Έ͙ͤͦͫͭ ͍͔͎͔͙͍͎ͭ͊ͭͤͦͦ 

ͻ͔͊ͪ͊ͭͪ͊͟Υ ͎͙͔͎͔͙ͨͪ͊͘͡Ύ, ͎ ͙͎͔͙ͨ͊͘͡Ύͫ ͎͙ ͔͙͔͚ͨͪͨ͊ͭΣ ͔ͤ;͔͙͔ͭ͟ ͎͙ͪ͊ͤͼ· 
͚͍ͪ͊ͫͫͭͪͦͫͭ ;͍͍͙͔ͯͫͭͭ͡Έ͙ͤͦͫͭΤ 

6) ͔͔͋ͦͤͤͤͦͫͭ͘͡Έ ͍ͫͦͫͯ͒ͦ ͙ͨͪ ͨ͊͡Έͨ͊ͼ͙͙Τ 
7) ͙ͤ͊͡;͙͔ ͍͊ͦͣͦͭͦͪͤ͘·ͻ ͚͍ͪ͊ͫͫͭͪͦͫͭΥ ͎͙͔͔͙ͨͪͣΎ ͙ͦ͗͟Σ ͔͋͒ͤͦͫͭ͡ΈΣ 

ͨ͊ͫͭͦͤͦͫͭ͘ΈΦ 

ˤ͔ͫΈ ͔ͦͣͨͫ͟͟͡ ͍͔͎͔͙͍ͭ͊ͭͤ·ͻ ͨͪͦΎ͍͔͙͚ͤ͡Σ ͍͙ͦͤ͊͘͟Ό΅͙ͻ ͙ͨͪ ͔͙͙ͨͦͪ͊͗ͤ 
͔͎͔͎ͫͣͤͭ͊ͪͤͦͦ ό͔͙ͨͪͺ͔͙ͪ;͔͎ͫͦͦ͟ύ ͔ͦͭ͒͊͡ ˤ˹˿ ͤ͊͘·͍͊Όͭ ͔͙ͨͪͺ͔͙ͪ;͔͚ͫͦ͟ 
͍͔͎͔͙͍͚ͭ͊ͭͤͦ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈΌό˽ˤ˹ύΦ
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

(ʄʂɹ-10) 

Å G90 ʈʘʩʩʪʨʦʡʩʪʚʘ ʚʝʛʝʪʘʪʠʚʥʦʡ [ʘʚʪʦʥʦʤʥʦʡ] ʥʝʨʚʥʦʡ 
ʩʠʩʪʝʤʳ

Å G90.0ʀʜʠʦʧʘʪʠʯʝʩʢʘʷ ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ ʚʝʛʝʪʘʪʠʚʥʘʷ 
ʥʝʚʨʦʧʘʪʠʷ 

Å G90.1ʉʝʤʝʡʥʘʷ ʜʠʟʘʚʪʦʥʦʤʠʷ[ʈʘʡʣʠ-ɼʝʷ] 

Å G90.2ʉʠʥʜʨʦʤ ɻʦʨʥʝʨʘ 

Å G90.3ʇʦʣʠʩʠʩʪʝʤʥʘʷʜʝʛʝʥʝʨʘʮʠʷ 

Å G90.8ɼʨʫʛʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚʝʛʝʪʘʪʠʚʥʦʡ [ʘʚʪʦʥʦʤʥʦʡ] ʥʝʨʚʥʦʡ 
ʩʠʩʪʝʤʳ 

Å G90.9ʈʘʩʩʪʨʦʡʩʪʚʦ ʚʝʛʝʪʘʪʠʚʥʦʡ [ʘʚʪʦʥʦʤʥʦʡ] ʥʝʨʚʥʦʡ 
ʩʠʩʪʝʤʳ ʥʝʫʪʦʯʥʝʥʥʦʝ 



˻͋ͣͦͪͦ͟



ʆʙʤʦʨʦʢʠ = syncope





˻͋ͣͦͪͦ͟ όsyncope) -
͍͔͔ͪ͊ͭͦͪͣͤͤ͊͟͟Ύ ͔ͨͦͭͪΎ 

͙ͫͦͤ͊ͤ͘ΎΣ ͍ͫͦͨͪͦͦ͗͒͊Ό΅͊ΎͫΎ 
͚ͯͭͪ͊ͭͦ ͨͦͫͭͯͪ͊͡Έ͎ͤͦͦ ͭͦͤͯͫ͊Σ 

͍͔ͦ͋ͯͫͦͤͤ͊͡͡Ύ 
͍͔͔ͪ͊ͭͦͪͣͤͤ͟͟·ͣ ͔ͯͣͤΈ΄͔͙͔ͤͣ 
͍͔͙ͪͦͦͫͤ͊͋͗ͤ͟Ύ ͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘

˴ͦ͊ͨͫ͡͡ ςͫ ͙ͦͫͯ͒ͫͭͦ-͔͎ͪͯ͡Ύ͔ͭͦͪͤͦ 
ͤ͊ͪͯ΄͔͙͔ͤΣ ͨͪͦΎ͍͡ΎΌ΅͔͔ͫΎ 
͙ͨ͊ͪͦͫͣ͊͘͟͡Έͤ·ͣ ͔͙͔ͨ͊͒ͤͣΣ ͤͦ 
͔ͨͦͭͪΎ ͙ͫͦͤ͊ͤ͘Ύ  ͙ͨͪ Ήͭͦͣ 

͔ͤͦ͋Ύ͔͊ͭ͘͡Έͤ͊



Impact of Syncope

1Kenny RA, Kapoor WN. In: Benditt D, et al. eds. The Evaluation and   

Treatment of Syncope. Futura;2003:23-27.
2Kapoor W. Medicine. 1990;69:160-175.

3Brignole M, et al. Europace. 2003;5:293-298.
4 Blanc J-J, et al. Eur Heart  J. 2002;23:815-820.
5Campbell A, et al. Age and Ageing. 1981;10:264-270.

} 40% will experience syncope 

at least once in a lifetime1

} 1-6% of hospital admissions2

} 1% of emergency room visits 

per year3,4

} 10% of falls by elderly are due 

to syncope5

} Major morbidity reported in 6% 1

eg, fractures, motor vehicle accidents

} Minor injury in 29% 1

eg, lacerations, bruises



ʃʝʪʘʣʴʥʦʩʪʴ ʧʨʠ ʦʙʤʦʨʦʢʘʭ

Soteriades ES, Evans JC, Larson MG, et al. Incidence and 

prognosis of syncope. 

N Engl J Med. 2002;347(12):878-885. [Framingham Study 

Population]
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Definitions Syncope is a clinical syndrome in which transient 
loss of consciousness (TLOC) is caused by a period of inadequate 
cerebral nutrient flow, most often the result of an abrupt drop of 
systemic blood pressure. Reflex syncope (previously termed 
neurally -mediated syncope) is TLOC due to a reflex response 
that encompasses vasodilatation and/or bradycardia (rarely 
tachycardia), leading to systemic hypotension and cerebral 
hypoperfusion. Types of reflex syncope include vasovagal 
syncope, situational syncope, carotid sinus syncope, and some 
cases without apparent triggers ( table 1 ). 

https://www.uptodate.com/contents/image?imageKey=CARD%2F118175&topicKey=CARD%2F1050&search=autonomic%20dysfunction&rank=6%7E150&source=see_link
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ǒPathogenesis The most frequent mechanism for reflex syncope is a mixed 
cardioinhibitory and vasodepressor hemodynamic response. An individual patient may have 
syncopal events caused by varying mechanisms, with vasodepressor, cardioinhibitory, or 
mixed responses at different times.
ÅCardioinhibitory response This response results primarily from increased 
parasympathetic activation and may be manifested by sinus bradycardia, PR interval 
prolongation, advanced atrioventricular block, and/or asystole.
ÅVasodepressor response This response is due to decreased sympathetic activity and can 
lead to symptomatic hypotension even in the absence of severe bradycardia.
ÅMixed response This response contains components of both the cardioinhibitory and 
vasodepressor responses. 
ǒClinical presentation The clinical features associated with a syncopal event may be 
diagnostic ( table 4 ). In younger individuals, vasovagal syncope is usually associated with a 
prodrome of nausea, pallor, and diaphoresis, consistent with increased vagal tone. These 
symptoms may be absent or difficult to correlate to the syncopal episode in some 
individuals, particularly in older adults. 
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ǒInitial evaluation The initial evaluation of patients with suspected TLOC due to reflex 
syncope serves both diagnostic and prognostic purposes. For nearly all patients, the initial 
evaluation of suspected reflex syncope should include obtaining a comprehensive history, 
performance of a physical examination (which may include careful carotid sinus massage in 
older patients), and review of an electrocardiogram (ECG). Additional diagnostic evaluation 
is rarely needed in patients with suspected reflex syncope. 
ǒRisk stratification The initial syncope evaluation includes a determination of whether the 
affected individual requires hospitalization. In most cases of suspected reflex syncope, 
patients are considered to be at low risk of near -term mortality, but not necessarily with 
regard to recurrent syncope with risk of falls resulting in injury. Most patients can be treated 
and discharged home for further outpatient evaluation as needed. 
ǒAdditional testing Patients with a certain diagnosis of reflex syncope generally do not 
require further diagnostic evaluation, although on occasion a confirmatory test may be 
warranted. Such a test may reassure the patient that the physician has witnessed the 
patient's symptoms. For patients with an uncertain diagnosis after the initial evaluation, 
particularly for patients with an atypical presentation, specific confirmatory testing utilizing 
upright tilt table testing or ambulatory ECG monitoring is warranted in order to solidify or 
exclude the diagnosis of reflex syncope



Head-Up Tilt Test (HUT)

Å Protocols vary

Å Useful as diagnostic adjunct 
in atypical syncope cases

Å Useful in teaching patients 
to recognize prodromal symptoms

Å Not useful in assessing treatment

Brignole M, et al. Europace. 2004;6:467-537.
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ˮ͔͔͙ͣͤͤ͘Ύ ̏˴˥Σ ͔͎ͨͪ͒ͨͦ͊͊͡Ό΅͙͔ 
͙ͫͤͦͨ͊͟͡Έͤ·͔ͫͦͫͭͦΎ͙ͤΎΣ ͍ͫΎ͊ͤͤ͘·͔ ͫ 
͙͙͔͚͊ͪͭͣ:

Å ͋ͦ͊͒͊͟͡ ͔͍͚ͦ͡ ͙ͤͦ͗͟ ͨͯ;͊͟ ˥͙ͫ͊ ͙͙͡ ͋ͦ͊͒͊͟͡ ͍͚ͨͪ͊ͦ ͙ͤͦ͗͟ ͨͯ;͊͟ 
˥͙ͫ͊ ͍ ͫͦ;͔͙͙ͭ͊ͤ ͫ ͚͋ͦ͊͒ͦ͟͡ ͔͔͔͚ͨͪ͒ͤ ͙͙͡ ͔͚͊͒ͤ͘ ͍͔͍͙ͭ ͔͍͚ͦ͡ 
͙ͤͦ͗͟ ͨͯ;͊͟ ˥͙ͫ͊Τ

Å ͎͙͔͒ͪͯ ͤ͊ͪͯ΄͔͙ͤΎ ͍͙͔ͤͯͭͪ͗ͯ͒ͦ͡;͚ͤͦ ͍͙͙ͨͪͦͦ͒ͣͦͫͭ όͯ΄͙͔͙͔ͪͤ 
͔ͦͣͨͫ͊͟͟͡ QRSҔлΣмн ͫύΦ

Å ͙͍͔͙͊ͭͪͦͤͭͪͯ͟͡Ύͪͤ͊Ύ ͋ͦ͊͒͊͟͡ н ͔͔͙ͫͭͨͤ
Å ͔͙͋ͫͫͣͨͭͦͣͤ͊Ύ ͙͍ͫͤͯͫͦ͊Ύ ͙͙͋ͪ͊͒͊ͪ͒͟Ύ ό̉˿˿ ͔͔͔ͣͤ рл ͍ ͙ͣͤͯͭͯύΣ 
͙͙ͫͤͦ͊ͭͪ͊͡Έͤ͊Ύ͋ͦ͊͒͊͟͡ ͙͙͡ ͨ͊ͯ͊͘ ͙͍͎ͫͤͯͫͦͦͦ ͯ͊͘͡ ˭ ͫ ͙ ͔͔͋ͦ͡ ͙ͨͪ 
͍͙͙ͦͭͫͯͭͫͭ ͙͖ͨͪͣ͊ ˶˿ ͫ ͙ͦͭͪͼ͔͊ͭ͡Έͤ·ͣ ͻͪͦͤͦͭͪͦͨͤ·͔͚͍͙͔ͣ͒ͫͭͣΤ

Å ͙ͫͤ͒ͪͦͣ· ͔͔͍͔͔͎ͨͪ͗͒ͪͣͤͤͦͦ ͍͔͙ͦ͋ͯ͗͒ͤ͘Ύ ͔͗ͯ͒ͦ͡;͍ͦ͟Τ
Å ͙͔͙͔ͯ͒ͤͤ͡ ͙͔͍ͤͭͪ͊͊͡ Q-́
Å ͙ͫͤ͒ͪͦͣ ˣ͎ͪͯ͊͒͊ό͋ͦ͊͒͊͟͡ ͍͚ͨͪ͊ͦ ͙ͤͦ͗͟ ͨͯ;͊͟ ˥͙ͫ͊ ͫ Ή͔͍͊͡ͼ͙͔͚ 
͔͎͔ͫͣͤͭ͊ Ś  ͍ ͍͔͔͙ͦͭ͒ͤΎͻ V1-V3)

Å ͙͍͔͙ͤͪͫΎ ͯ͋͘ͼ͊ ͍́ ͍ͨͪ͊·ͻ ͎ͪͯ͒ͤ·ͻ ͍͔͔͙ͦͭ͒ͤΎͻΣ ͍ͦͤ͡· ʶ ͙ 
͙͔ͨͦ͒ͤ͘ ͔ͨͦͭͤͼ͙͊͡· ͔͗ͯ͒ͦ͡;͍ͦ͟ ό͙͎͔͊ͪͭͣͦͤͤ͊Ύ͙͙͒ͫͨ͊͘͡Ύ 
͍͎ͨͪ͊ͦͦ ͔͗ͯ͒ͦ͡;͊͟ύ 



˨͙͔ͦͨͦͤͭ͡͡Έͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ

Å˸͙͙͍͙͔ͦͤͭͦͪͪͦ͊ͤ ͨͦ ͔̆ͦͭͪͯͨͦ͊͊ͤͦ͘͟͡ ͨ͊ͼ͙͔ͤͭ͊ͣ ͫ ͙ͦ͋ͣͦͪͦ͊ͣ͟Σ 
͙͔ͨͦ͒ͦͪͭ͘͡Έͤ·ͣ ͤ͊ ͙͙͊ͪͭͣΌΣ ͔ͦͫͦ͋ͤͤͦ ͙ͨͪ ͙ͤ͊͡;͙͙ ͙͍͔͚ͫͭͤͦ͘ 
͎͙͙ͨ͊ͭͦͦ͡ ͔ͫͪ͒ͼ͊Σ ͊ ͔ͭ͊͗͟ ͙ͨͪ ͙ͤ͊͡;͙͙ ͎͙ͨ͊ͭͦͦ͡;͔͙ͫ͟ͻ 
͙͔͔͙͚ͣͤͤ͘ ͤ͊ ̏˴˥ ό͙͙ͤ͟͡;͔͙ͫ͟ ͤ͊͘;͙ͣ·͙ͣ ͫ;͙ͭ͊Όͭ ͭͦ͡Έͦ͟ 
Ή͙ͨͦ͒͘· ͙͙͚͊ͪͭͣΣ ͊ͫͫͦͼ͙͙͍ͪͦ͊ͤͤ·͔ ͫ ͙ͫͤͦͨ͊͟͡Έͤ·͙ͣ
ͫͦͫͭͦΎ͙ͤΎ͙ͣύΦ ˮͫ͟͡Ό;͔͙͔ͤ ͍ͫͦͫͭ͊͡ΎΌͭ ;͊ͫͭ·͔ ͍ͨͦͭͦͪͤ·͔ Ή͙ͨͦ͒͘· 
͔͗ͯ͒ͦ͡;͍ͦ͟·ͻ ͙͙͚͊ͪͭͣ ͙ ͨ͊ͯ͘· ͙͍͎ͫͤͯͫͦͦͦ ͯ͊͘͡Σ ͦͭͦͪ͟·͔ 
ͫ;͙ͭ͊ΌͭͫΎ ͙͙ͤ͟͡;͔͙ͫ͟ ͤ͊͘;͙ͣ·͙ͣΣ ͔͒͊͗ ͔͙ͫ͡ ͙ͦͤ ͔ͤ 

͍ͫͦͨͪͦͦ͗͒͊ΌͭͫΎ ͙͙͊ͣ͟͟-͙͙͋ͦͫ͡ ͙ͣͨͭͦͣ͊ͣ



Neurological Tests: 
RarelyDiagnostic for 

Syncope

ÅEEG, Head CT, 
Head MRI

ÅMay help diagnose 
seizure

Brignole M, et al. Europace. 2004;6:467-537.



Å ˽ͪͦ͋͊ ͫ ͔ͣ͊ͫͫ͊͗ͣ ͙͎͊ͪͦͭ͒ͤͦͦ͟ ͙ͫͤͯͫ͊
ό͍͙͍͔͙͔ͦͤͤͦͤ͘͟ ͔͙ͨͪͦ͒͊ ͙͙͙͊ͫͫͭͦ͡ ͔͔͋ͦ͡ о ͔ͫ͟ 
͙͙͡ ͙͔͙͔ͫͤ͗ͤ ˢ˨ ͔͔͋ͦ͡ ;͔ͣ ͤ͊ ол-рл ͣͣ ͪͭΦͫͭΦ 
͙͙͡ ͍͙͍͔͙͔ͦͤͤͦͤ͘͟ ͦ͋ͣͦͪͦ͊͟ύ -͙͙ͫͤͦ͊ͪͦͭ͒ͤ͟·͚ 
ͦ͋ͣͦͪͦ͟ όͦ͋ͣͦͪͦ͟Σ ͍ͫΎ͊ͤͤ͘·͚ ͫ 
͎͙͔ͨͪ;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈΌ ͙͎͊ͪͦͭ͒ͤͦͦ͟ ͙ͫͤͯͫ͊ύ

Å ˽ͪͦ͋͊ ͫ ͙͍ͨ͊ͫͫͤ·ͣ ͦͪͭͦͫͭ͊ͦͣ͘-͙ͨͪ ͍ͨͦͭͦͪͤ·ͻ 
ͦ͋ͣͦͪͦ;ͤ·ͻ ͫͦͫͭͦΎ͙ͤΎͻ ͔ͤΎ͚ͫͤͦ Ή͙͎͙͙ͭͦͦ͡ ό͙ͨͪ 
͍͙͙ͦͭͫͯͭͫͭ ͎͙ͦͪ͊ͤ;͔͚ͫͦ͟ ͎͙͙ͨ͊ͭͦͦ͡ ͔ͫͪ͒ͼ͊ ͙͙͡ 
͔ͨͦͫ͡ ͙ͫ͟͡Ό;͔͙ͤΎ ͔͖ Ή͙͎͙ͭͦͦ͡;͔͚ͫͦ͟ ͙ͪͦ͡ύ ͙ ͒͡Ύ 
͍͔͔͙ͨͦ͒ͭͪ͗͒ͤΎ ͙͎͒͊ͤͦ͊͘ ͍͍͎͊ͦ͊͊͘͡Έ͎ͤͦͦ 
ͦ͋ͣͦͪͦ͊͟ ͍ ͙͔ͫͦͣͤͭ͡Έͤ·ͻ ͫͯ͡;͊Ύͻ 



˽͎ͪͦͤͦ͘ 
Å ˹͊ͨͪΎͣͯΌ ͍͙͙͊ͫͭ͘ ͦͭ Ή͙͎͙͙ͭͦͦ͡ ͦ͋ͣͦͪͦ͊͟

Å ˽͙ͪ ͍͍͎͊ͦ͊͊͘͡Έͤ·ͻ͙ ͎͙͒ͪͯͻ ͔͚͎͔ͤͪͦͤͤ·ͻ ͦ͋ͣͦͪͦ͊͟ͻ 
͎ͨͪͦͤͦ͘ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͎͙͋͊ͦͨͪ͡Ύͭͤ·͚Σ ͔ͫͣͪͭͤͦͫͭΈ ͯ 
Ή͚ͭͦ ͔͎͙͙͊ͭͦͪ͟ ͨ͊ͼ͙͔͍ͤͭͦ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͔ͤ ͔͍ͨͪ·΄͔͊ͭ 
͍͚ͭ͊ͦͦ͟ ͍ ͦ͋΅͔͚ ͨͦͨͯ͡Ύͼ͙͙ ό͙ͪͫ͟ ͔͔ͫͣͪͭ͡Έ͎ͤͦͦ 
͙ͫͻͦ͒͊ ͍ ͔ͭ;͔͙͔ͤ ͎ͦ͒͊ ͍ͫͦͫͭ͊͡Ύ͔ͭ л-12%)

Å ˴͙͎͔͊ͪ͒ͦͤͤ·͔ ͙ͦ͋ͣͦͪͦ͟ ͊ͫͫͦͼ͙͙ͪͯΌͭͫΎ ͫ 
͍ͨͦ·΄͔͙͔ͤͣ ͦ͋΅͔͚ ͔͙ͫͣͪͭͤͦͫͭ ͙ ͙ͪͫ͊͟ ͍͔͚ͤ͊ͨͤͦ͘ 
͔͙ͫͣͪͭ

Å ˾͙ͫ͟ ͔͔ͫͣͪͭ͡Έ͎ͤͦͦ ͙ͫͻͦ͒͊ ͍ ͔ͭ;͔͙͔ͤ м ͎ͦ͒͊ ͯ 
ͨ͊ͼ͙͔͍ͤͭͦ ͫ ͙͎͔͊ͪ͒ͦͤͤ͟·͙ͣ ͙ͦ͋ͣͦͪͦ͊ͣ͟ ͍ͫͦͫͭ͊͡Ύ͔ͭ 
20-30%.
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˻͙ͪͭͦͫͭ͊ͭ;͔ͫ͊͟Ύ ͎͙͔͙ͨͦͭͤ͘Ύ
ǒEpidemiology Orthostatic hypotension is more common 
in older patients and may affect up to 20 percent of patients 
over the age of 65 years. 
ǒCauses of orthostatic hypotension Orthostatic and 
postprandial hypotension are features of autonomic 
dysfunction that may result from certain neurodegenerative 
diseases affecting the central and peripheral nervous 
system as well as certain peripheral neuropathies. 
Orthostatic hypotension may result from volume depletion 
(due to diuretics, hemorrhage, or vomiting). 
The use of antihypertensive and other medications ( table 1 ) 
often contributes to orthostatic hypotension, particularly in 
older adults. 
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˻͙ͪͭͦͫͭ͊ͭ;͔ͫ͊͟Ύ ͎͙͔͙ͨͦͭͤ͘Ύ
ǒDistinguishing features of related conditions Patients with reflex (also called 
vasovagal) syncope, outside the acute event, have normal blood pressure response 
to standing. Patients with postural tachycardia syndrome (POTS) complain of 
symptoms that are similar to those of orthostatic hypotension but have no 
orthostatic hypotension on examination. Some patients with baroreflex dysfunction 
may develop hypertension in response to standing. 
ǒClinical features Symptoms of orthostatic hypotension occur in response to an 
orthostatic change (sometimes exacerbated by recent meal, heat, exertion) and 
include generalized weakness, sensations described as dizziness or 
lightheadedness, visual blurring or darkening of the visual fields, and, in severe 
cases, loss of consciousness (syncope). Some patients with orthostatic hypotension 
are asymptomatic. 
ǒDiagnosis Orthostatic hypotension is diagnosed when, within two to five 
minutes of quiet standing (after a five -minute period of supine rest), one or two of 
the following is present:
ÅA reduction of 20 mmHg or more in systolic pressure
ÅA reduction of 10 mmHg or more in diastolic pressure
For patients diagnosed with orthostatic hypotension, further testing should be 
performed to identify treatable conditions that may be causative or contributory, in 
particular medications and potential volume loss. 
ǒComplications Orthostatic hypotension is a risk factor for cardiovascular and all -
cause mortality, can cause falls and attendant morbidity, and is associated with 
cognitive decline as well as comorbid psychiatric symptoms. 
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˨͙͔͙͊͋ͭ;͔ͫ͊͟Ύ ͍͔͎͔͙͍ͭ͊ͭͤ͊Ύ 
͔͍͙ͤͪͦͨ͊ͭΎ

Classification Diabetic autonomic 
neuropathy (DAN) is classified as 
subclinical or clinical depending upon the 
presence or absence of symptoms. A 
wide spectrum of manifestations can 
affect many different organs, including 
the cardiovascular, gastrointestinal, 
genitourinary, pupillary, sudomotor, and 
neuroendocrine systems ( table 1 ).
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˨͙͔͙͊͋ͭ;͔ͫ͊͟Ύ ͍͔͎͔͙͍ͭ͊ͭͤ͊Ύ 
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ÅCardiovascular autonomic neuropathy Cardiovascular autonomic neuropathy is defined as the 
impairment of autonomic control of the cardiovascular system. The prevalence of cardiovascular 
autonomic neuropathy varies considerably, which reflects the tests used, diagnostic criteria, and 
the population studied. Subclinically and clinically, the severity of the disease is defined by 
cardiovascular autonomic reflex testing to assess parasympathetic and sympathetic adrenergic 
function. Clinically, the impairment in autonomic function is associated with resting tachycardia, 
exercise intolerance, orthostatic hypotension, intraoperative cardiovascular instability, silent 
myocardial infarction and ischemia, and increased mortality. 
ÅPeripheral autonomic neuropathy Peripheral autonomic nerve dysfunction may be manifest as 
changes in the texture of the skin, itching, edema, venous prominence, callus formation, loss of 
nails, and sweating abnormalities of the feet. Peripheral autonomic neuropathy may be a 
contributing factor for the development of foot ulceration, and may contribute to several other 
abnormalities such as aching, pulsation, tightness, cramping, dry skin and pruritus, peripheral 
edema, and the development of Charcot arthropathy (neuroarthropathy). 
ÅGastrointestinal autonomic neuropathy Gastrointestinal autonomic neuropathy can result in 
disorders of esophageal motility, gastric emptying (gastroparesis), and intestinal function. 
ÅGenitourinary autonomic neuropathy Diabetic genitourinary autonomic neuropathy is 
responsible for several syndromes including bladder dysfunction, retrograde ejaculation, erectile 
dysfunction, and dyspareunia. 
ǒRecommendations for screening The American Diabetes Association recommends screening 
for DAN at the time of diagnosis of type 2 diabetes and five years after the diagnosis of type 1 
diabetes.
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