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Relationship between Sympathetic 

activity and Severity of hypertension 



Renal Denervation in resistant HTN 

Krum H, et al. Circulation 2011;123:209-215 

Renal denervation ! 

“Sympathetic deactivation by RDN” could be significantly related with  

 marked decrease of BP ↓↓ 

 improvement of associated worse milieu 



Renal Anatomy allowing Catheter-

Based Approach 

• Arise from T10-L2 
• Primarily lie within the adventitia 
• The only location that renal 

efferent & afferent nerves travel 
together 
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# Symplicity®  Catheter System™;  1st proven RDN catheter through clinical trials  

Catheter-based renal denervation for 

resistant hypertension 

4-6 two-minute treatments per artery 



Paired changes in office-based measurements 

of systolic and diastolic blood pressures  

 

The Symplicity HTN-2 Trial. Lancet 2010; 376: 1903–09 



A Controlled Trial of Renal Denervation 

for Resistant Hypertension 

SYMPLICITY HTN-3, N Engl J Med 2014;370:1393-401 



Atrial fibrillation 

& Renal denervation 



Autonomic innervation of the heart 

 

Tan, A. Y. et al. Circulation, 2008;118:918–925  

Choi, E. K. et al. Circulation 2010;121:2615–2623 



The autonomic nervous system and 

paroxysmal atrial tachyarrhythmias 

 

Tan, A. Y. et al. Circulation, 2008;118:918–925  

Choi, E. K. et al. Circulation 2010;121:2615–2623 



Sodium-Calcium Exchange Initiated by 

the Ca2+ Transient 
:An Arrhythmia Trigger Within Pulmonary Veins 

Patterson E, et al. J Am Coll Cardiol 2006;47:1196–206 



ANS and persistent atrial fibrillation 

Shen M, et al. Heart Rhythm 2011;8:583–589 



LL-VNS and nerve activity of the 

left stellate ganglion 

Shen et al. Circulation 2011;123, 2204–2212  

LL-VNS: low level vagal nerve stimulation 

SGNA: stellate ganglion nerve activity 

TH immunostaining of 

left stellate ganglion  



 



Renal Denervation and AF 

Pokushalov E, et al. J Am Coll Cardiol 2012;60:1163–70 

Twenty-seven patients were enrolled, and 14 were randomized to PVI only, and 13 were randomized 

to PVI with renal artery denervation. 



Ventricular arrhythmia 

& Renal denervation 



 



Treating Electrical Storm 
Sympathetic blockade vs. ACLS therapy 

Sympathetic blockade treatment: (n=25) 

   6 left stellate ganglionic blockade,  

   7 esmolol,  

   14 propranolol 

Nademanee K, et al. Circulation. 2000;102:742-747. 



 

Nademanee K, et al. Circulation. 2000;102:742-747. 
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Park H, et al. APHRS 2013 

Left Stellate Ganglion Block Suppress CaMKII activation and 

Arrhythmia in Autoimmune Myocarditis Model 
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Carvediolol Reduced Arrhythmia 

CAPRICORN trail. J Am Coll Cardiol 2005;45:525–30 



The mechanisms of Ca2-induced Ca2 release (CICR; left) and 

store overload–induced Ca2 release (SOICR; right) 

Jiang D, et al. Circ Res 2005;97(11):1173-81. 



 

Nature medicine 2011;17:1003-1009 



Carvedilol 

inhibits SOICR 

in HEK293 

cells  

Zhou et al.  

Nature Medicine 

2011;17:1003-1010 



Carvedilol 

suppresses SOICR 

in mouse 

ventricular 

myocytes  

Zhou et al.  

Nature Medicine 

2011;17:1003-1010 



 



Safety and efficacy of renal denervation as a novel 

treatment of ventricular tachycardia storm in 

patients with cardiomyopathy 

Remo B, et al. Heart Rhythm2014;11:541–546  



• 부정맥은 autonomic nerve의 활성과 밀접한 관련을 가지고 

있다.  

• Autonomic nerve의 조절은 부정맥 치료에 중요한 

modality이다.  

• Renal denervation은 최근 AF, VT의 치료에 도움을 주는 

것으로 보고 되었다. 하지만 치료 효과에 대하여는 많은 

연구가 필요하다. 

Take-Home Message 



There is a theoretical concern that attenuating 

the renal sympathetic nerves might cause 

orthostatic hypotension or syncope.  

International J of Cardiol 2014;172:14–16 



Thank you for your attention! 


