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IPERTENSIONE PSEUDO RESISTENTE: 
mancato controllo pressorio, nonostante terapia in pazienti che non hanno 
ipertensione resistente 

IPERTENSIONE RESISTENTE: PAOS e/o PAOD 
≥140/90 mmHg (o 130/80), nonostante terapia con almeno tre farmaci a 
dosaggio pieno incluso un diuretico. 

Fattori ASSOCIATI: farmaci, eccessiva assunzione di sale o alcool, 
obesità, ipertensione secondaria ,OSAS. 

NON MODIFICABILI: IPERTENSIONE RESISTENTE VERA 

DEFINIZIONI ESH-JNC-AHA-BHS 



De Souza, Ar Br Cardiol 2012 



      

     ADD-ON THERAPY or  
ON TOP THERAPY 

APPROACH 
            

      

EMPIRICAL  
PHARMACOLOGICAL 

APPROACH 
            

INVASIVE APPROACH  

GUIDELINES BASED 

  PATHOPHYSIOLOGICAL 

 WORK-UP 

BAROREFLEX ACTIVATION            
THERAPY (BAT) 

CLINICAL STRATEGIES IN RESISTANT HYPERTENSION 

RENAL DENERVATION 



Renal Denervation 
Background 



Sympathetic Cardiovascular Drive  in Human Hypertension 

Grassi, Curr Hypertens Rep, 2012 
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Concept Validated by Surgical History 

Effective, but significant morbidity 
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Simpatectomia: un vecchio concetto 



9 

Linee Guida di Consenso  
sulla Denervazione Renale 

United Kingdom1 Germany2 Poland3 

1. Caulfield M et al. Available at http://www.bhsoc.org/docs/Joint-UK-Societies-
Summary-on-Renal-Denervation.pdf; 

2. Mahfoud F et al. Dtsch Arztebl Int. 2011;136:2418; 
3. Witkowski A et al. Kardiolgia Polska. 2011;69:1208-1211. 



Renal sympathetic nerve endings 

Kopp, Int Syst Physiol, 2011 
NE-t 

Sympathetic nerve fibers 

Sympathetic nerves terminals 
Sympathetic nerve fibers (N) 



SYMPATHETIC ANATOMY 

NERVES IN ADVENTITIA OF RENAL ARTERY 

Kopp, Int Syst Physiol, 2011 



Anatomical juxtaposition of the juxtaglomerular apparatus 

      
Beierwaltes, Am J Physiol Renal Physiol, 2009 



Surrogate of Neural renal function 

Kopp, Int Syst Physiol, 2011 



RENORENAL REFLEX 

Kopp, Int Syst Physiol, 2011 

RD 



Interventional Hypertension Renal 
Denervation Systems  



ESH Position Paper: Renal denervation  an 
interventional therapy of resistant hypertension 

• First step: Exclude 
•  False resistant hypertension (peudoresistance) by using 24 h ambulatory 
• blood pressure monitoring (ABPM) and home BP monitoring. 
•  Secondary arterial hypertension 
•  Causes which maintain high BP values and might be removed (obstructive 
• sleep-apnea, high salt intake, BP raising drugs, severe obesity 
 
• Second step: Optimize antihypertensive treatment with at least three (or 
• better four) tolerated drugs including a diuretic and an antialdosterone drug 

 
• Third step: Consider anatomic contraindications due to unresolvesd safety 
• issues (avoid RDN in case of multiple renal arteries, main renal artery 
• diameter of less than 4mm or main renal artery length less than 20mm, 
• significant renal artery stenosis, previous angioplasty or stenting of renal 
• artery). Likewise, eGFR should be > 45 ml/min/1.73m2 
 
• Overall: 
•  Perform the procedure in very experienced hospital centers, such as 
• hypertension excellence centers 
•  Use devices which have demonstrate efficacy and safety in clinical 

studies 
 Schmieder, J Hypertension 2012 



ESH Position Paper: Renal denervation   
Anatomical Contraindications 

Schmieder, J Hypertension 2012 





Posizionamento del catetere guida in arteria renale 



Serie di ablazioni endovascolari con intervalli di retrazione di circa 5 mm 
e di rotazione di circa 45° del catetere Symplicity 

PROCEDURA DI RF RENALE 
  



 53,3 ± 15,3 min. (range 45 - 70) 

105 ± 22,9 ml (range 85 – 130 ml) mdc Iomeron 300 

 2500 UI EBPM i.a. ± boli 2500 UI sec. ACT 

 200 μg di Nitroglicerina selettivi in a. renale a bolo 

 8,3 ablazioni con RF per arteria (range 6-11) 

 

DATI OPERATIVI 







24 

EnligHTN™ Multi-Electrode 
System 

Multi-electrode catheter ablation system 



 
 Cooled tip 7F quadripolar radiofrequency ablation 
(IBI/St Jude) catheter  

 

                         Lewalter, Hypertension 2012 



RENAL DENERVATION 



Six Month Post-Renal Denervation  
Histology (Porcine Model) 

Rippy, Clin Res Cardiol. 2011 



Six Month Post-Renal Denervation 
 Nerve Histology (Porcine Model)  

Nerve from Untreated Vessel Nerve from Treated Vessel 

Rippy, Clin Res Cardiol. 2011 



Steigerwald, J Hypertension 2012 

Porcine histological cross-sections of the treated renal arteries 



Imaging of Renal Arteries Before and After Ablation 

Pokushalov, JACC 2012 



Symplicity HTN-1 
24-Month Renal Denervation 

Krum, Hypertension 2011 



Interventional Studies 
Hypertension Renal Denervation 



Symplicity HTN-1: follow up a 3 anni 
 

p <0.01 differenze significative  per tutti I FU rispetto al valore di baseline 
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Symplicity HTN-2: Controllo a 18 mesi 
 

∆ dal basale  
a 

6 Mesi 
(mmHg) 

Primary Endpoint: 
•>80% of RDN patients had ≥10 mmHg reduction in SBP 
•5 patients had ≤ 5mmHG reduction in SBP 

Systolic 

Diastolic 

Systolic Diastolic ∆ dal Basale 
a 

18 Mesi 
(mmHg) 

Systolic 

Diastolic 

Endpoint Primario  
(6M post Randomisation) 

Ultimo Follow-up 
(18M post Randomisation) 

p <0.01 for ∆ 
from baseline 

p <0.0001 for ∆ 
between RDN 
and Control 

RDN (n=49) Control (n=51) RDN (n=43) 



Mahfoud, Circulation 2011 

Renal Denervation Improves Glucose Metabolism 



Incidence of AF Recurrences in Patients With and Without Renal Artery Denervation 

Pokushalov, JACC 2012 



Ukena, International Journal of Cardiology,2012 

Effects of renal sympathetic denervation on SBP and heart rate 



 

 

The RHAS (Renal Hypertension Ablation System) OneShot    

 

 

 EnligHTN three months study  

RENAL DENERVATION TRIALS in progress 



Perspectives of renal denervation 

Grassi, Can J Cardiol, 2012 



 
 

RESISTENTI (n=1520) 

VERI RESISTENTI (n=357) 12 CASI ELEGGIBILI 

Pz totali = 9874 

0.06% 

  IPERTENSIONE  RESISTENTE  
Centro Ipertensione Torino 



CASISTICA 2011/12 CENTRO IPERTENSIONE TORINO 

12 pazienti eleggibili (9 ♀, 3 ♂) 

5 pazienti sottoposti a denervazione nel 2011-2012 (5 ♀) 
1 paziente candidata a denervazione ottobre 2012  

1 esclusa per presenza 
di arterie renali multiple 

2 esclusi per 
pseudoresistenza 

1 compensato dopo 
ottimizzazione terapeutica 2 negato il consenso 



Valutazione eleggibilità del paziente iperteso resistente 

SI 

Esami ematochimici +microalbuminuria,sodiuria 
PRA, Aldo, NM-M, eventuale test gravidanza) 

Studio ecocardiografico – Pulse wave velocity-BRS 

ABPM 24 ore 

ANGIO TC o RM renale 

SI 
INTERVENTO DI DENERVAZIONE RENALE 

- Radiologia interventistica (prof Gandini/Righi) - 
FOLLOW UP 
CENTRO IA 

INTERVENTO DI DENERVAZIONE RENALE 
- Radiologia interventistica (prof Gandini/Righi) - 

FOLLOW UP 
CENTRO IA 

INTERVENTO DI DENERVAZIONE RENALE 
- Radiologia interventistica - 

FOLLOW UP 
CENTRO IA 

PROTOCOLLO OPERATIVO - TORINO 

Conferma di ipertensione resistente 



Paziente 1 Paziente 2 Paziente 3 Paziente 4 Paziente 5 

Età e 
sesso 44 ♀ 40  ♀ 49 ♀ 52 ♀ 50  ♀ 

PAO 
office 
(mmHg) 

205/130 225/135 250/160 210/115 220/140 

N. farmaci 10 11 12 7 13 

BMI 
(Kg/m2) 32,7 31,2 29 21 22,4 

DM no sì no no 
 

no 
 

Ictus sì sì no no 
 

no 
 

CARATTERISTICHE CLINICHE PAZIENTI 



Paziente 1 Paziente 2 Paziente 3 Paziente 4 Paziente 5 

DENERVAZIONE SI BILAT SI BILAT NO SI BILAT SI BILAT 

Complicanze 
operatorie/ 
Post/ 
Operatorie 

No/no No/no Dissecazione 
a. renale/no No/no  Pseudoaneurisma 

a.fem/no 

Ipotensione 
post 
intervento 

No Si marcata Si moderata No No 

Dolore 8/10 9/10 10/10 3/10 8/10 

Terapia 
dolore 

Morfina+ 
paracetamol

o 

Morfina+ 
paracetamolo 

Morfina+ 
paracetamolo 

 
paracetamolo 

Morfina+ 
paracetamolo 

Degenza 
(giorni) 3 4 7 3 3 

OUTCOME A BREVE 
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MSVAlt basale 76 g/m2,7 
 

MSVAlt a sei mesi 55 g/m2,7 
 

Denervazione renale: follow-up 6 mesi 



DRG 120  peso 3,1 concordato con Direz. Sanitaria 



Centri Attivi RDN 

31 Centri Attivi 
        
138  Casi effettuati 

> 20 

> 10 
≥ 1 





Grazie 


