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Pathophysiology of ASD 
 in the elderly 

 Cardiac chamber dilation 

 ventricular   heart failure/dysfunction 

 pulmonary hypertension 

 arrhythmia>> heart failure/ stroke 



ASD in the elderly 

 Pulmonary artery pressure 
increased continuously with age 

 Incidence of arrhythmia 
increased with age 

 Incidence of heart failure 
increased with age 

 

          Yalonetsky S, et al. CHD 2009;4:17-20 

 



Kim NK et al. KCJ 2011;41:633  





Benefits of ASD closure  
in the elderly 

 Regression of PAP & RV size, less in the elderly 

 Prevent RV failure 

 Stop the progression of PVOD? 

 Preventing development of arrhythmia 

 Restore sinus rhythm in patients with 
paroxysmal AF 

 Function status improvement 

           Humenberger M, et al. Eur Heart J 2011;32:553-6 

              Spies C. Am J Cardiol 2008;102:902-6 



To close or not to close: 
considerations in the elderly 

 general condition (comorbidities) 

     heart disease, noncardiac disease 

 Benefits vs. Risks 

 Indications & contraindication of closure 

    * pulmonary artery pressure 

   * heart failure 

   * arrhythmia  





Methods of closure 

 surgery (closure & Maze procedure) 

 

 catheter closure 



Ventricular dysfunction 
or heart failure in 
elderly ASD patients 



LV dysfunction in ASD patients 
undergoing catheter closure 

 LV diastolic dysfunction 11-27 % in general 
population (age ≥ 60 yr, hypertension, obesity, 
CAD) common in elderly ASD Patients, masked 

 ASD closure      LV filling 

         LV dimension (  BNP) 

         lung edema 

 How to identify masked  LV dysfunction  

    balloon test occlusion  LAP 5 mmHg   
                       Muta et al. Acta Paediatr 2002;91:649-52 

                         Ewert P, et al. CCI 2001;52:177-80 

                        Kudo et al, Kyobu Geka 1991;44:387-90 

                        Schubert et al. CCI 2005;64:333-7  



Masked LV dysfunction  
in elderly patients with ASD 

- Closure lead to pulmonary edema/ HF 

 

- Balloon test occlusion 

        LA pressure/  

   wedge PA pressure  ≥ 5 mmHg  

              

- Conditioning treatment 

    * diuretics/ afterload reduction/ mirilone  

- fenestrated device 

 

 



Preconditioning of LV 

 Medications  

   - dopamine 3-5 µg/kg/ min 

   - Milrinone 0.5 µg/kg/min           48-60 hrs 

   - furosemide 1-2 mg/kg/day 

 

 

  LA pressure    close,  

   LA pressure   no change  fenestrated device 

                  Schubert S, et al. CCI 2005;64:333 

                               



Pulmonary hypertension 
:Very common in the elderly 
patients  



Age vs PAP Eur Heart J 2011;32:553 

  



JACC 2013;62 D 34-41 



Gray zone of PVRi 



Evaluation of 
“operability” 

PVR & PVRi 

Vasodilator test 

Balloon occlusion test 

Wedge angiogram 

Treat-and-repair 



Pulmonary arteriolar wedge angiography 

Pruning of distal vasculature and decreased background haze   



Cardiac catheterization 

stretching diameter of the 

ASD： 34.6 mm  



Expert Rev. Cardiovasc. Ther. 13(6), 693–701 (2015 



Treat-and-repair 
Kijima Y, Akagi t, el.al Circ J 2015 



Treat-and-repair 
Kijima Y CirC J 2015  



RV dimension & PAP decreased after 
closure Eur Heart J 2011;32:553 

  



Fenestrated device 



Fenestrated devices for ASD closure 
in the elderlies with CHF/ pulmonary 

hypertension ( I ) 

n=22 out of 84 patients aged > 60 

Ages 60-86 

PAH with a mean PAP> 35 mmHg (n=18) or 
heart failure with or without PAH ( n=4) 

preconditioning with diurectics or ACEi  

Balloon test occlusion in PVR > 5 WU 



Fenestrated devices for ASD 
closure in the elderlies with CHF/ 

pulmonary hypertension 

Embolization in 1 with AF due to elevated 
CVP & possibly LAP 

Procedural success n=21 

Sildenafil used in 9 (reimbursed last year) 

 

 



Follow-up 

Mortality n=2, 6 m, 25 m 

2 lost to F/U 

Majorities had improvement in 
symptoms 

 Recath in 1 decrease in PAP, but 
PVR slightly increased. 





Fenestrated device 

Ventricular dysfunction 

Borderline pulmonary 
hypertension 

Geriatrics  



Strategy of transcatheter 
closure of ASD in the elderly (I) 

  -  closure (surgery/ transcatheter)  

   if PAH (一) 

   LV function (一) 

   arrhythmia (一) 

 

 



Arrhythmias in elderly 
ASD patients 

Atrial fibrillation (paroxysmal/ 
persistent) 

Atrial  Flutter 

Supraventricular tachycardia 



Arrhythmias in elderly 
ASD patients 

PV isolation for paroxysmal AF 

Permanent AF rarely can be 
converted to sinus rhythm 

Ablation PSVT 

Closure after optimal treatment 



Atrial fibrillation  
in elderly ASD patients 

 permanent  

     * surgical closure with concomitten Maze 

   * catheter closure with medications 

 paroxysmal 

   * PV isolation 

                                  KCJ 2013;43:110 



Atrial arrhythmia in elderly 
ASD patients 

 quite common, 26-53 % 

 

 Atrial fibrillation 

 

 Atrial flutter 

   

                                Woo SB et al. CCJ 2013;43:110 

                                     Taniguchi M. CCI 2009;73:682 

                                     Nakagawa K. CCI 2012;80:84 



Reduced arrhythmia after closure 





 ASD-with AF management strategy 

 

Paroxysmal AF     PV isolation     catheter closure 

 

 

 

 Permanent AF      catheter closure    



PVR < 8WU 

PVR < 8 WU 

PVR < 8 WU 



Conclusions 

 Cardiac co-morbilities  

   (PAH, AF/ Atrial flutter, CAD) are quite common  

   in elderly ASD patients (PVR < 5 w.u.) 

 

 severe PAH, Vasodilator test 

 

 LV dysfunction can be masked in 2-4 % 

      Unmasking LV dysfunction by balloon test occlusion 

  

Preconditioning 

 

 A fenestrated device may be an ideal solution   


