
˿͙͙ͣͨ͊ͭ;͔ͫ͊͟Ύ ͔͔͍͒ͤͪ͊ͼ͙Ύ
ͨͦ;͔;ͤ·ͻ ͔͙͚͊ͪͭͪ ͍ ͔͡;͔͙͙ͤ 
͔͙͔͚ͪͫͭͤͭͤͦ͘ ͔͙͊ͪͭͪ͊͡Έ͚ͤͦ 
͎͙͔͔͙͙ͨͪͭͤ͘Φ ˿͍͔͔ͦͪͣͤͤ·͔ 

͔ͭͻ͎͙͙ͤͦͦ͡ ͙ ͔͔͙͍ͨͪͫͨͭ͟· ͔ͣͭͦ͒͊.

˿͔͙ͣͭͦ͟˿Φ˽ΦΣ ˣ͍ͦͦͭͦ͡˽ΦˢΦ  

˥ˣ̂˭ ζ˥˴ˣ ͙ͣΦ ˤΦˤΦ ˤ͔͔͔͍ͪͫ͊͊η ˨˭˸
˴͊ͺ͔͒ͪ͊ ˾̏ˤ˸˸˨˶ ̅˥ˣ˻̂ ˨˽˻ ˮ˽˴ ̅˸ˣˢ ˾͙͙ͦͫͫ



˿͙͙ͣͨ͊ͭ;͔ͫ͊͟Ύ ͙͔͍ͤͤͪ͊ͼ͙Ύ ͨͦ;͔͟ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ;͔͔ͪ͘ 
ͨͦͭͤͯ͡Ό ͔ͫͭΈ Ήͺͺ͔͔ͪͤͭͤ·ͻ ͔͍ͤͪͤ·ͻ ͍ͦͦͦͤ͟͡ ͦͭͻͦ͒Ύ΅͙ͻ 
ͦͭ ͙ͭͦͪ͊ͦ͊͋͒ͦͣͤ͊͟͡Έ͎ͤͦͦ ͙͙ͫͣͨ͊ͭ;͔͎ͫͦͦ͟ ͔͔͙ͫͨͭͤ͡Ύ ͙ 
͊ͺͺ͔͔ͪͤͭͤ·ͻ ͍ͦͦͦͤ͟͡ ͦͭ ͔ͣͻ͊ͤͦ-͙ ͋͊ ͔ͪͦͪͼ͔͍ͨͭͦͪͦ
͊ͨͫͯ͟͡· ͨͦ;͙͟Φ

˿͙͙ͣͨ͊ͭ;͔͙͔ͫ͟ ͔͍ͤͪͤ·͔ ͍ͦͦͤ͊͟͡ ͙ͦ͊ͯ͘͟͡͡ΌͭͫΎ 
͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ ͔͙͔͙ͨͪ͊ͪͭͪ͊͡Έ͍ͤͦ ͙ͫͦͫͯ͒ͫͭͦͣ ͨͯ;͔͟ 
ͨͦ;͙͟ 



˿͙͙ͣͨ͊ͭ;͔ͫ͊͟Ύ ͔͍ͤͪͤ͊Ύ ͙͔ͫͫͭͣ͊ ͨͦ;͔͟ ͙ 
͎͔͔ͨ͊ͭͦͤ͘ ͔͔ͫͪ͒;ͤͦ-͙ͫͦͫͯ͒ͫͭ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ 

͔́͊͡ ͙͙ͫͣͨ͊ͭ;͔͙ͫ͟ͻ ͎͎͙ͨͦͫͭ͊ͤͦͤ͊ͪͤ͡·ͻ͔͚͍ͤͪͦͤͦΣ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͯ;͍͊ͫͭͯΌ΅͙ͻ ͍ 
͍͔͙͙ͯͨͪ͊ͤ͡ ͨͦ;͙͊ͣ͟Σ ͔ͪ͊ͫͨͦͦ͗ͤ͡· ͨͦ ͋ͦ͡Έ΄͔͚ ;͙͊ͫͭ ͍ ͔͍͔͔ͨͪ͒ͪͭ͋ͪ͊͡Έͤ·ͻ
͙͙ͫͣͨ͊ͭ;͔͙ͫ͟ͻ ͎͎͙͊ͤ͡ΎͻΥ ͍ ͨ͊ͪͤ·ͻ ;͔͍ͪͤ·ͻ ͯ͊͘͡ͻΣ ͍ ͨ͊ͪͤ·ͻ ͊ͦͪͭͦͨͦ;͔;ͤ·ͻͯ͊͘͡ͻΣ ͍ 
͔ͤͨ͊ͪͤͦͣ ͍͔ͪͻ͔ͤͣ ͋ͪ·͔͔͗;ͤͦͣ ͔ͯ͘͡Φ ˻ͭ ;͔͍ͪͤ·ͻ ͙ ͊ͦͪͭͦͨͦ;͔;ͤ·ͻ͍ͯͦ͘͡ ͦͭͻͦ͒Ύͭ ͙͔ͭͦͤ͟ 
͍͔͍͙ͭΣ ͦͭͦͪ͟·͔ ͦͪͯ͗͊͟Όͭ ͨͦ;͔;ͤ·͔ ͔͙͙͊ͪͭͪ ͙ ͦ͋ͪ͊ͯ͘Όͭ ͨ͊ͪͤ·͔ ͨͦ;͔;ͤ·͔ ͔͔͙ͫͨͭͤ͡ΎΣ ͍ 
ͦͭͦͪ͟·ͻ ͔ͪ͊ͫͨͦͦ͗ͤ͡· ͔ͭ͊͡ ͙͙ͫͣͨ͊ͭ;͔͙ͫ͟ͻ ͔͚͍ͤͪͦͤͦ                          C. D. Owens, 2011

͔͙ͤͦͪ͊͒ͪͤ͊ͤ͡ 



˿͙͙ͣͨ͊ͭ;͔ͫ͊͟Ύ ͔͍ͤͪͤ͊Ύ ͙͔ͫͫͭͣ͊ ͨͦ;͔͟ ͙ 
͎͔͔ͨ͊ͭͦͤ͘ ͔͔ͫͪ͒;ͤͦ-͙ͫͦͫͯ͒ͫͭ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ 

˻͙ͨͫ͊ͤ· ͙ͭͪ ͔ͣͻ͙͊ͤͣ͊͘ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͨͪͦͼ͔͙ͫͫ͊ͣ ͙͔ͫͤͭ͊͘Σ ͔͔ͫͪ͟ͼ͙͙ ͙ ͍·͍͔͔͙͒ͤΎ 
͔͙ͪͤͤ͊ ͔͍ͦͨͦͫͪ͒ͦ͊ͤͤͦ ͙͙ͫͣͨ͊ͭ;͔͚ͫͦ͟ ͔͍͚ͤͪͤͦ ͙͔͚ͫͫͭͣͦ ͨͦ;͔͟

Å˹͔͙ͦͪ͊͒ͪͤ͊ͤ͡Σ ͍·͔͒͡Ύ͔ͣ·͚ ͪ͊ͫ΄͙͔͙ͪͤΎ͙ͣ ͙͙ͫͣͨ͊ͭ;͔͙ͫ͟ͻ ͔͙͔͚ͭͪͣͤ͊͡
ͨͦ;͔͟Σ ͔͚͍͔͒ͫͭͯͭ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͤ͊ Ή͙͔͙ͨͭ͊͡͡Έͤ·͔ ͔͙ͭ͟͟͡ ͨͦ;͔;ͤ·ͻ 
͊ͤ͊͟͡Έͼ͔͍ ͙ ͯͫͦͪ͟Ύ͔ͭ ͔ͪ͊͋ͫͦͪ͋ͼ͙Ό͍ͦ͒·Φ 

Å˹͔͔͍͔͔ͨͦͫͪ͒ͫͭͤͤͦ ͍͙͡Ύ͙͔ͤ ͔͙ͤͦͪ͊͒ͪͤ͊ͤ͊͡ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͙ͨͪ ͔͎ͦ 
͍͙͔͚͍͙͙͊ͣͦ͒ͫͭ͘ ͫ ʰ1-͔͔͊͒ͪͤͦͪͼ͔͙ͨͭͦͪ͊ͣΦ ˿͙ͭͣͯ͡Ύͼ͙Ύ ͨͦ;͔;ͤ·ͻ 
͙͙ͫͣͨ͊ͭ;͔͙ͫ͟ͻ ͔͍͍ͤͪͦ ͦͭ;͔͙͍ͭͦ͡ ͔ͯͣͤΈ΄͔͊ͭ ͦ͋Ά͖ͣͤͯΌ ͫͦͪͦͫͭ͟Έ ͍ͪͦͦͭͦ͊͟͟ ͍ 
ͨͦ;͔͟ ͙ ͫͦͪͦͫͭ͟Έ ͺ͙͡Έͭͪ͊ͼ͙͙ ͍ ͨͦ;͔;ͤ·ͻ ͔ͭ͡Έͼ͊ͻΦ ˽͙ͪ ͙͍͊ͭ͊͟ͼ͙͙ ʰ1-
͔͔͊͒ͪͤͦͪͼ͔͍ͨͭͦͪͦ ͔͙ͤͦͪ͊͒ͪͤ͊ͤͦͣ͡ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͔ͯͣͤΈ΄͔͙͔ͤ 
͙ͣͪͦ͟ͼ͙ͪͯ͟͡Ύͼ͙͙.

Å˹ͦ ͔͙ͪ͊͒ͪͤ͊ͤ͡ ͙ͨͪ ͔͎ͦ ͔͚͍͙͙͒ͫͭ ͤ͊ 2̡- 1̡ ͊ ͔͔͒ͪͤͦͪͼ͔ͨͭͦͪ·͔͙ͪͤͫͭ͘·ͻ ͔ͭͦ͟͟͡ 
Ό͎͔ͫͭ͊ͦͣͪͯ͟͡͡Ύ͎ͪͤͦͦ͊ͨͨ͊ͪ͊ͭ͊Σ ͍͔͙ͯ͡;͙͍͔͊ͭ ͫͦͪͦͫͭ͟Έ ͍·͍͔͔͙͒ͤΎ ͙͘ 
͔͙ͨͦͫ͒ͤ͡ͻ ͔͙ͪͤͤ͊Φ



Laura C. van Vark, et al., European Heart Journal 2012 33, 
2088ς2097

Mortality reduction resulted entirely 
from the class of ACE  inhibitors:

ÅACEi: 10% reduction in all-cause 
mortality (HR: 0.90, 95% CI: 0.84-
лΦфтΣ t ѻ лΦллпύ

ÅARB: no reduction (HR: 0.99, 95% 
CI:0.94-мΦлпΣ t ѻ лΦсуоύ

ÅThis difference in treatment is 
statistically significant (P-value 
for heterogeneity 0.036)



DharamJ. Kumhani, et al., European Heart Journal 2013 34, 1204ς1214

Å The Reduction of Atherothrombosisfor Continued Health (REACH) Registry ςa large 
contemporary outpatient international registry ς4-year follow-up

Å 53530 hypertensive patients were selected from the REACH registry, of whom 6790 
patients (12.7%) were resistant hypertensives

Å RHTN identified a subgroupwith a higherriskof strokeandhospitalizationfor HF.



DharamJ. Kumhani, et al., European Heart Journal 2013 34, 1204ς1214

Å The Reduction of Atherothrombosisfor Continued Health (REACH) Registry ςa large 
contemporary outpatient international registry ς4-year follow-up

Å 53530 hypertensive patients were selected from the REACH registry, of whom 6790 
patients (12.7%) were resistant hypertensives

Å RHTN identified a subgroupwith a higherriskof strokeandhospitalizationfor HF.

Å˾ ͔͙͔ͫͭͤͭͤ͊͘Ύ ͔͙͊ͪͭͪ͊͡Έͤ͊Ύ ͎͙͔͔͙ͨͪͭͤ͘Ύ ς
͔͍ͤͦͣͦ͗ͤͦͫͭ͘Έ ͙͔͙͒ͦͫͭ͗ͤΎ ͼ͔͔͍͎͍ͦͦͯͪͦͤ͡Ύ ˢ˨ ͤ͊ 
ͺ͔ͦͤ ͙͔ͨͪͣ͊ ͔ͭͪͻ ͙ ͔͔͋ͦ͡ ͙͎͙͔͔͙͍͊ͤͭͨͪͭͤͤ͘·ͻ
͔͍ͨͪͨ͊ͪ͊ͭͦ ͍ ͍͔ͫͦͫͭ͊ ͪ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͙ͦͨͭͣ͊͡Έ͚ͤͦ 
͙ͦͣ͋ͤ͊͟ͼ͙͙ ͍ ͔͍͊͒͊ͭͤ͟·ͻ ͒ͦ͊͘ͻ, ͍ ͟͡Ό;͊Ύ ͙͔͙͒ͯͪͭ͟.
Åʕ ͙ͭͦͪ;ͤ·͚ ͻ͔͊ͪ͊ͭͪ͟ ͔͙͊ͪͭͪ͊͡Έ͚ͤͦ ͎͙͔͔͙͙ͨͪͭͤ͘ 
͔͒ͦ͗ͤ͡ ͋·ͭΈ ͙ͫ͟͡Ό;͔ͤ



DharamJ. Kumhani, et al., European Heart Journal 2013 34, 1204ς1214

Adjusted multivariate HRs for 4-year outcomes in hypertensive patients 
with resistentvsnon-resistant hypertension 

(defined as BP > 140/90 mmHg with 3 or more drugs)



͔̇͡Έ ͙ ͊͒͊͘;͊ ͔͔͚͙͙ͭͪ͊ͤͫ͊ͭͭͪͤͦͫͣͨ͊ͭ͟;͔͚ͫͦ͟ 
͔͔͍͒ͤͪ͊ͼ͙͙ͨͦ;͔͟

Å͔̇͡ΈΥ ζͦͭ͟͡Ό;͔͙͔ͤη ͨͦ;͔͟ ͦͭ 
͍͙͡Ύ͙ͤΎ ͙͙ͫͣͨ͊ͭ;͔͚ͫͦ͟ 
͔͍͚ͤͪͤͦ ͙͔ͫͫͭͣ· ͯ ͋ͦ͡Έͤ·ͻ ͫ 
͔͙͔͚ͪͫͭͤͭͤͦ͘ ͔͙͊ͪͭͪ͊͡Έ͚ͤͦ 
͎͙͔͔͙͔͚ͨͪͭͤ͘Φ

Å˭͊͒͊;͊Υ ˿͔͔͙͍ͭͤ͊͟͡Ύ 
͔͒ͫͭͪͯ͟ͼ͙Ύ κ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ͊Ύ 
͙ͣͦ͒ͺ͙͊͟ͼ͙Ύ Ήͺͺ͔͔ͪͤͭͤ·ͻ ͙ 
͊ͺͺ͔͔ͪͤͭͤ·ͻ ͙͙ͫͣͨ͊ͭ;͔͙ͫ͟ͻ 
͔͍ͤͪͤ·ͻ ͍ͦͦͦͤ͟͡ ͍ 
͍͔͙͊͒ͤͭͼ͙͊͡Έ͚ͤͦ ͙ 
͔͙͍ͨͪ͊ͫͯ͟͡Ύ͚͔ͪͤͦͦͤ͘ ͨͦ;͔͟Φ 

Åˤ͔ͪͦΎͭͤ·͔ Ήͺͺ͔ͭ͟· ͔͔͍͒ͤͪ͊ͼ͙͙Υ ͨͪΎͣ·͔ ͙ ͔͍ͦͨͦͫͪ͒ͦ͊ͤͤ·͔ 
όͯͯ͡;΄͔͙͔ͤ ͎͔͍͎ͯͦ͒ͤͦͦ͡ ͔ͦ͋ͣͤ͊Σ ͙͔ͨͦͦ͗ͭ͡͡Έ͔ͤͦ ͍͙͡Ύ͙͔ͤ ͤ͊ 
͊ͨͤͦΉΣ ͙͔͙͔ͫͤ͗ͤ ͍͔ͫ͊Σ ͔͙͗ͫͭͦͫͭ͟ ͊ͪͭ ͔͙ͫͭͤ͟Σ ͎͙͔ͨͪͭͪͦͺ͙͙ ˶ˬΧύ





ü ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍·͔ͨͦͤͤͦ͡ ͤ͊ ͍͔ͦͫͤͦ нр ͙͚͊ͯͭͦͨͫΦ ˮ͔͍ͫͫ͒ͦ͊ͤͦ͡ млонф 
͔͍ͤͪͤ·ͻ ͍ͦͦͦͤ͟͡Φ

ü ͙̇ͺ͍ͪͦ͊Ύ ͙͙ͣͪͦͫͦͨ͟͟Ύ όH&Eύ ͎͙͎͙ͫͭͦͦ͡;͔͙ͫ͟ͻ ͔͍ͫͪͦ͘(n=220). 

ü ˴ͦͣͨΈΌ͔ͭͪͤ͊Ύ ͣͦͪͺ͔͙ͦͣͭͪΎ (IPLabsoftware).

ü ˥͙ͫͭͦͻ͙͙ͣ;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͔͍ͤͪͤ·ͻ ͍ͦͦͦͤ͟͡.

˸͙͙ͪͦ͊ͤ͊ͭͦͣ͟Ύ͔͙͔͙ͨͪ͊ͪͭͪ͊͡Έͤ·ͻ͙͙ͫͣͨ͊ͭ;͔͙ͫ͟ͻ ͔͍͍ͤͪͦ

Blue Ink

Superior

SakakuraK, LadichE, Cheng Q et al. Anatomic assesmentof sympathetic peri-arterial renal 
nerves in man. Am J CollCardiol2014; 64: 635-43
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Atherton Virmani Tunstall*

ˢ͙ͤ͊ͭͦͣΎ ͙͙ͫͣͨ͊ͭ;͔͚ͫͦ͟ ͙͔͍ͤͤͪ͊ͼ͙͙ ͨͦ;͔͟:
ˣͦ͡Έ΄͙͍ͤͫͭͦ ͔͍ͤͪͤ·ͻ ͦͦͤ͟;͙͚͊ͤ ͙ͦ͊ͯ͘͟͡͡ΌͭͫΎ ͤ͊ 

͙͒ͫͭ͊ͤͼ͙͙ ͒ͦ н ͣͣͦͭ ͍͔ͨͪͦͫͭ͊ ˽ˢΦ 

Virmani, R. TCT 2012 

Tunstall et al . TCT 2012.

Atherton DS, Deep NL, Mendelsohn FO. Clin Anat. 2012 Jul; 25(5):628-33.



ˮͣͣͯͤͦͺ͔ͯͦͪͫ͡ͼ͔ͤͭͤ·͚͙͊ͤ͊͘͡ 
͊ͺͺ͔͔ͪͤͭͤ·ͻ ͙ Ήͺͺ͔͔ͪͤͭͤ·ͻ ͔͍ͤͪͤ·ͻ ͍ͦͦͦͤ͟͡

Red channel: 
Anti-tyrosine hydroxylase (TH)

Green channel: 
Anti-calcitonin gene-related peptide (CGRP)

ü˿͔ͪ͘· ͙ͭ͊ͤ͟ ͙͙͍͙ͤͯ͋ͪͦ͊ͫ͟͡Έ ͍ ͔͙ͫͣͫ anti-tyrosine hydroxylase (TH) ͙
anti-calcitonin gene-related peptide (CGRP).

ü TH (converts tyrosine to DOPA) ͒͡ Ύ ͙͔͙͒ͤͭͺ͙͊͟ͼ͙͙ Ήͺͺ͔͔ͪͤͭͤ·ͻ͔͍͍ͤͪͦ.
ü CGRP(serve as neurotransmitters in sensory nerves) ͒͡Ύ ͙͔͙͒ͤͭͺ͙͊͟ͼ͙͙ 
͊ͺͺ͔͔ͪͤͭͤ·ͻ ͔͍͍ͤͪͦΦ

SakakuraK, LadichE, Cheng Q et al. Anatomic assessment of sympathetic peri-arterial renal nerves 
in man. Am J CollCardiol2014; 64: 635-43



SakakuraK, LadichE, Cheng Q et al. Anatomic assesmentof sympathetic peri-arterial renal nerves in man.
Am J CollCardiol2014; 64: 635-43

Mahfoud et al. J A C C 6 4 , N O . 7 , A U G U S T1 9 ,2 0 1 4 : 6 4 4 ς6

Å ˸͙͊ͫͣ͊͟͡Έͤ͊Ύ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ύ ͔͍ͤͪͤ·ͻ ͦͦͤ͟;͙͚͊ͤ ͍·Ύ͍͔ͤ͊͡ ͍ ͙ͨͪͦͫͣ͊͟͡Έͤͦͣ ͙ ͔͔ͫͪ͒ͤͣ 
͔͎͔ͫͣͤͭ͊ͻΦ ˤ ͙͒ͫͭ͊͡Έͤͦͣ ͔͎͔͔ͫͣͤͭ ͔͙͙͊ͪͭͪ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ύ ͙͙ͫͣͨ͊ͭ;͔͙ͫ͟ͻ ͦͦͤ͟;͙͚͊ͤ ͙͙ͣͤͣ͊͡Έͤ͊ΎΦ

Å ˿͔͔͔ͪ͒ͤ ͪ͊ͫͫͭͦΎ͙͔ͤ ͦͭ Ή͔͙ͤ͒ͦͭ͊͡͡Έ͎ͤͦͦ ͫͦ͡Ύ ͔͙͙͊ͪͭͪ ͒ͦ ͙͙ͫͣͨ͊ͭ;͔͙ͫ͟ͻ ͔͍͍ͤͪͦ ͋ͦ͡Έ΄͔ ͍ 
͙ͨͪͦͫͣ͊͟͡Έͤͦͣ ͙ ͔͔ͫͪ͒ͤͣ ͔͎͔ͫͣͤͭ͊ͻΦ ˤ ͙͒ͫͭ͊͡Έͤͦͣ ͔͎͔͔ͫͣͤͭ ͪ͊ͫͫͭͦΎ͙͔ͤ ͙͙ͣͤͣ͊͡Έ͔ͤͦΦ

Å ͙̇ͪͯ͟͡Ύ͔ͪͤͦ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͔͍ͤͪͤ·ͻ ͦͦͤ͟;͙͚͊ͤ ͔͍͔͔ͤͪ͊ͤͦͣͪͤͦΦ ˸͙͊ͫͣ͊͟͡Έͤ͊Ύ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ύ ͍ 
͍͔ͤͭͪ͊͡Έͤͦͣ ͔͎͙͔ͪͦͤΣ ͙͙ͣͤͣ͊͡Έͤ͊Ύ ͍ ͒ͦͪ͊͘͡ΈͤͦͣΦ

Å ˽ͦͭͤͦͫͭ͡Έ Ήͺͺ͔͔͚ͪͤͭͤͦ ͙͔͍ͤͤͪ͊ͼ͙͙ ͫͯ΅͔͍͔ͫͭͤͤͦ ͔͍ͨͪ·΄͔͊ͭ ͊ͺͺ͔͔ͪͤͭͤͯΌΦ
Å ˨͍ͦ͋͊ͦ;ͤ·͔ ͨͦ;͔;ͤ·͔ ͔͙͙͊ͪͭͪ ͔ͭ͊͗͟ ͙͔ͣΌͭ ͍·͔ͪ͊͗ͤͤͯΌ ͙͙ͫͣͨ͊ͭ;͔ͫͯ͟Ό ͙͔͍ͤͤͪ͊ͼ͙ΌΗΗΗ
Å ˢ͙ͤ͊ͭͦͣ;͔͙͔ͫ͟ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͙͙ͫͣͨ͊ͭ;͔͚ͫͦ͟ ͙͔͍ͤͤͪ͊ͼ͙͙ ͔ͤ ͙ͪ͊͘͡;͊ΌͭͫΎ ͯ ͎͙͔͙͍ͨͪͭͦͤͦ͟ ͙ 
͙͍ͤͦͪͣͦͭͦͤͦ͟.



˻͙ͨͭͣ͊͡Έͤ͊Ύ ͎͙ͯ͋ͤ͊͡ ͊͋͡Ύͼ͙͙Σ ͔ͤͦ͋ͻ͙ͦ͒ͣ͊Ύ 
͒͡Ύ ͙͔͙͒ͦͫͭ͗ͤΎ Ήͺͺ͔ͭ͊͟

Mahfoud F, JACC 2014, SakakuraK, JACC 2014



˻͙ͨͭͣ͊͡Έͤ͊Ύ ͎͙ͯ͋ͤ͊͡ ˾̉ˢ ͔ͤͦ͋ͻ͙ͦ͒ͣ͊Ύ ͒͡Ύ 
͙͔͙͒ͦͫͭ͗ͤΎ Ήͺͺ͔ͭ͊͟

Proximal Distal

Mahfoud F, JACC 2014,  SakakuraK, JACC 2014



͔́ͻ͎͙͙ͤͦͦ͡ ͔͔͚͔͔͙͍͚ͭͪ͊ͤͫ͊ͭͭͤͦͫͭͤͦ͟͟͡ 
͔͒ͫͭͪͯ͟ͼ͙͙ ͔͙͍ͨͪ͊ͫͯ͟͡Ύͪͤ·ͻ͔͍ͤͪͤ·ͻ 

͍ͦͦͦͤ͟͡
Ǻ͔͙ͪͣ;͔ͫ͊͟Ύ ͊͋͊͡ͼ͙Ύ
ό͎͙͔͔͙ͨͪͭͪͣ;͔ͫ͊͟Ύ͙ ͎͙͔͙ͨͦͭͪͣ;͔ͫ͊͟Ύύ
V˾͙͊͒ͦ;͊ͫͭͦͭͤ͊Ύ  ό͎͙͔͔͙ͨͪͭͪͣ;͔ͫ͊͟Ύύ
V̂͡Έ͍͍ͭͪ͊ͯͦ͊͘͟Ύ   ό͎͙͔͔͙ͨͪͭͪͣ;͔ͫ͊͟Ύύ
V˸͙͍͍ͪͦͦͤͦ͊͟͡Ύό͎͙͔͔͙ͨͪͭͪͣ;͔ͫ͊͟Ύύ
V˶͔͊ͪͤ͊͘Ύό͎͙͔͔͙ͨͪͭͪͣ;͔ͫ͊͟Ύύ
V˴͙͔ͪͦ͒ͫͭͪͯ͟ͼ͙Ύό͎͙͔͙ͨͦͭͪͣ;͔ͫ͊͟Ύύ
Å͙͙̆ͣ;͔ͫ͊͟ΎκΉ͔ͭͪͦ͟͡ͻ͙ͣ;͔ͫ͊͟Ύ͊͋͊͡ͼ͙Ύ
V˽ͪΎͣ͊Ύ ͙ͤΆ͔͟ͼ͙Ύ ͔͚͙ͤͪͦͭͦͫ͟;͔͙ͫ͟ͻ ͎͔͍͊ͤͭͦ
V͔̏ͭͪͦ͟͡ͻ͙͙ͣ;͔͙͚ͫ͟ ͙͙ͫ͘͡



͔́ͻ͎͙͙ͤͦͦ͡ ͔͔͚ͭͪ͊ͤͫ͊ͭͭͪͤͦ͟
͙͙ͫͣͨ͊ͭ;͔͚ͫͦ͟ ͔͔͍͒ͤͪ͊ͼ͙͙ͨͦ;͔͟ 

́
͔
ͻ
ͤ
ͦ
͡
ͦ
͎
͙
͙

˾̉ˢ

˹͔ ͋͊ͦͤ͡͡

͋͊ͦͤ͡͡

OneShot

Vessix

Simplicity

EnlighHTN

ThermoCool

Iberis

̂͡Έ͍ͭͪ͊ͯ͘͟

Ή͍ͤ͒ͦ͊ͫͯ͟͡Ύͪͤͦ

ͤ͊ͪͯ͗ͤͦ Kona Medical

Paradise

TIVUS

͙ͤΆ͔͟ͼ͙Ύ

ˣ͊ͦͤ͡͡

˹͔ ͋͊ͦͤ͡͡

ˤ͙͙͙ͤͪͫͭͤ͟

NW2014 (NordWind)

Peregrine(̏ͭ͊ͤͦ͡)

˸͙͍ͪͦͦͤ͟͡·

˥͔͙͙ͯ͊ͤͭ͒ͤ(ˬ͊͋͊)

˴͙ͪͦ

ǖ-͙ͯ͘͡;͔͙͔ͤ



̅͊ͭͦͪ͟· ͔͔ͦͨͪ͒͡ΎΌ΅͙͔ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ˾̉ˢ 
͍͔͚͍͙ͦ͒ͫͭ͘Ύ ͤ͊ ͙͎͙͋ͦͦ͡;͔ͫͯ͟Ό ͭ͊ͤ͟Έ

Ǻ͔͔ͣͨͪ͊ͭͯͪ͊ ͎͔͍ͤ͊ͪ͊ ͙ͭ͊ͤ͟

Å˨͙͔ͭ͡͡ΈͤͦͫͭΈ ͍͔͚͍͙ͦ͒ͫͭ͘Ύ όΉ͙ͫͨͦ͘͟ͼ͙Ύύ

Å͔͎͙̏ͤͪΎ

Å˽ͦ͡΅͊͒Έ ͦͤͭ͊ͭ͊͟͟ Ή͔ͭͪͦ͒͊͟͡ ͫ ͙͚ͫͦͫͯ͒ͫͭͦ 
͔͚ͫͭͤͦ͟

Å˴͊;͔͍ͫͭͦ ͦͤͭ͊ͭ͊͟͟ Ή͔ͭͪͦ͒͊͟͡ ͫ ͙͚ͫͦͫͯ͒ͫͭͦ 
͔͚ͫͭͤͦ͟ ό͙͔ͣͨ͒͊ͤͫύ

Å˥͙͎͙ͫͭͦͦ͡;͔ͫ͊͟Ύ ͫͭͪͯͭͯͪ͊͟ ͙ͭ͊ͤ͟ ͙ 
͔͍͔͔͙͔ͭͨͦͦͭ͒ͤ͡ό͍͔͙͔ͪͦͦͫͤ͊͋͗ͤ͟ύ



˾͙͊͒ͦ;͊ͫͭͦͭͤ͊Ύ ͊͋͊͡ͼ͙Ύ

Åˤ͔͚͍͙͔ͦ͒ͫͭ͘ ͭͦͦͣ͟ ͫ ;͚͊ͫͭͦͭͦ орл ςрлл ͟˥ͼ 
Å˹͔͔͍͔͔ͨͦͫͪ͒ͫͭͤͤͦ ͔͙ͭͪͣ;͔͔ͫͦ͟ ό͔͙͙͍͔ͪͫͭͤͦ͘ύ 
͍͔͚͍͙͔ͦ͒ͫͭ͘ ͍ ͙ͦ͋͊ͫͭ͡ ͦͤͭ͊ͭ͊͟͟ ˾̉ Ή͔ͭͪͦ͒͊͟͡ ͙ ͙ͭ͊ͤ͟ 
όΉ͔͙ͤ͒ͦͭ͡Ύ ͙͚ͫͦͫͯ͒ͫͭͦ ͔͙ͫͭͤ͟ύ

Å˹͍͔͔͊ͨͪ͊ͤͤͦ͡ ͔͍͔͔͙͔͙ͭͪͣͦͨͪͦ͒ͤ ͔ͭ ͪͣͦͨͪͦ͒ͯ͟ͼ͙Ύ͍ 
͎͙͔ͯ͋ͤ͡ ͙ͭ͊ͤ͟-͙͔ͦͤͭͪͦͪͯͣ͟͡·͚ ͎͔͍ͤ͊ͪ пл-70ͦ˿ 
͙͍ͨͪͦ͒Ύ΅͙͚ ͟ ͔͎ͭͪͣͦͦ͊ͯ͟͡Ύͼ͙͙.

Nakagawa˹  et al.
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˾̉ˢ ͙͙ͫͣͨ͊ͭ;͔͙ͫ͟ͻ ͔͍ͤͪͤ·ͻ ͍ͦͦͦͤ͟͡ ς͒ ͊ͤͤ·͔ ͎͙͎͙͙ͫͭͦͦ͡

AmmarS., LadichE., SteigerwaldK. 2012

Å̅ ͦ͊͟͡Έͤ·͚ ͎ͦ͊ͯ͟͡Ύͼ͙ͦͤͤ·͚͔ͤͪͦ͘͟Σ ͍͙͊ͯͦ͊͘͟͡ͼ͙ΎΣ ͍͙͔ͦͫͨ͊ͭ͡͡Έͤ͊Ύ ͙ͤͺ͙͡Έͭͪ͊ͼ͙ΎΣ 
ͤ͊ͪͯ΄͔͙͔ͤ ͫͭͪͯͭͯͪ͟· ͔͍ͤͪͤ·ͻ ͍ͦͦͦͤ͟͡Φ
Å˨ ͔͎͔͔͙͍ͤͪ͊ͭͤ·͔ ͙͔͔͙ͣͤͤ͘ΎΣ ͙͔͙͔ͫͤ͗ͤ ͙ ͔ͨͪͪ͊͟΅͔͙͔ͤ ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͚ͤͦ ͙͍͙͊ͭͤͦͫͭ͟ 
͔͍ͤͪͤ·ͻ ͍ͦͦͦͤ͟͡  όNFP-neurofilamentprotein; TH ςtyrosinhydroxolase)


