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Large and hypertensive PDA  

 newborns, young infants 

 

 adolescents & adults 

 

 Down syndrome 



Case I 

 A 34 year-old woman 

 CHD known since early childhood 

 exertional dyspnea, chest pain for 3 years 

 echo: large PDA with a small muscular VSD 

   severe PAH 

  PE, No cyanosis, A grade II/ VI systolic    

    murmur heard,  

    O2 saturation 92% (finger & toe) 



Case I hemodynamic data 

pressure (mmHg)   O2 Saturation (%) 

IVC 80 78 
RA 1 72 
SVC 68 
RV 92/7 71 
MPA 97/56  (75) 81 
A-Ao 104/60 (80) 89 
D-Ao 90 
LV 107/7 92 

Qp/ Qs≒ 1.68   

PVR   7.95 w.u. 

PVRI  11.1 w.u. m2 

 

___ 

___ 

___ 



PA wedge angio 



Large hypertensive PDA: 
to close or not to close ? 



Balloon test occlusion 



Case I Test occlusion 

          before                after                
 

PAP     97/56    75            100/ 55 78 

Ao       104/60  85            127/65  88  

__ 

__ 

__ 

__ 



PAH PDA s/p device 
closure 



Case I recath 16 months after  

   PVR  6.37 w.u 

   PVRI 9.12 w.u. 

pressure (mmHg) O2 Saturation (%) 

IVC 81 

RA 2 74 

SVC 68 

RV 50/6 74 

MPA 52/20  (38) 74 

Ao 105/64 (83) 92 

LV 113/7 91 

__ 

__ 

__ 



Recath hypertensive PDA 



Follow-up (case I) 

 symptoms improved 

 

 Sildenafil 20 mg tid (irregularly) 

 

 Echo: TR Vmax 38 mmHg, most recent 
__ 



Case II  
A case of Down syndrome, 7 yr, F 

Qp/ Qs≒ 2.61 PVR 10.1 w.u 

PVRI 6.94 w.u m2 

To close ? or not to close 

pressure (mmHg) O2 Saturation (%) 
IVC 50 
RA 10 55 
SVC 61 
RV 107/15 58 
MPA 101/69 78 
LPA 75 
LV 150/16 89 

A-Ao 146/86 90 
D-Ao 142/78 87 

__ 



PDA PAH Down syndrome 



Balloon test occlusion  



Case II Test occlusion 

              

MPA    46/14 29 

Ao      160/100 120 

____ 

____ 



PDA PAH Down syndrome 
s/p occlusion 

 



Follow-up (case II) 

 Duct diameter 9.2 mm, device ADO 14-16 

 

 improved, less dyspnea 

 

 pro BNP 236 → 129 (normal < 125 pg/ ml) 

 

 Echo: F/u 6 months small residual PDA 

     TR  △P 33 mmHg 

 

 No medication 



Case III 6.5- yr-old boy 

History: 

 1. PDA found since early childhood, 

     parents refused surgery 

 

 2. cath at NTUH   

 



Case III hemodynamic  

pressure (mmHg) O2 Saturation (%) 

SVC 71 

RA 64 

IVC  69 

RV 95/3 61 

PA 95/58  (72) 73 

Ao 115/62 (88) 95 

 PVR around 10.5 WU 
   operation ligation , 9mm PDA 

__ 

__ 

→ 



Case III recath 2 months after 
PDA ligation due to residual shunt  

 * coil closure of residual PDA 

pressure (mmHg) O2 Saturation (%) 

IVC  75 

SVC 77 

RA 1 71 

RV 68/3 70 

MPA 65/37 (51) 70 

Ao 126/85 (103) 95 

__ 

__ 

___ 



Case 3 F/U 

Increase in PAsP during F/U.  

Recath  2 years later showed PAP 

increased to 102/64 mmHg  

Sildenfil was used since 6 years ago, 

but the PAP remains high. 



Large PDA with pulmonary 
hypertension,  

to close or not to close 

 pulmonary hypertension, reversible or  

   irreversible, borderline case? 

 

 surgery vs. transcatheter treatment 

 

  

 

 

  



Is there a clear cutoff point of PVR 
valve for “reversibility” 
 in current practice?  

 Traditionally, 6-8 wood units m2 

 

 Assess vasoactivity of pulmonary   

   vascualr bed “vasodilatior therapy” 

 

 Test occlusion  



Definition of responder to 
vasodilator or occlusion test balloon 

 Methods of testing vasoreactivity 

    - 100 % O2 

    - balloon occlusion 

    - adenosine, NO 

 Parameters used to predict vasoreactivity 

    - PAP ↓ 20 % 

    - Qp/Qs ↑ 20 % 

    - pulmonary wedge angio > 5 monopedial    

      arteries & uniform capillary blush 

 

                Zabal et al.Heart 2010;96:625-9 
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F/U hypertensive PDA after 
closure 



 



1. Success n= 20  

2. 9 failed (increase in PA n= 5) 

3. PASP 104.9 ± 27.4 mmHg 

    → trial occlusion → closure 

    → 56.3 ± 18.3 mmHg 

4. Occluder diameter 15.6 ± 3.2 mm 
 

                  Yan et al. Heart 2007;93:514-8 





1. n= 19 (38-75 yrs) 

 

2. Qp/Qs 2.3 ± 1.1 

 

3. mean vascular resistance 

    9.3 ± 5.4 wu →  6.7 ± 4.5 wu after O2 

 

4. mean functional class  

   2.4 ± 0.9 → 1.7 ± 0.5 

 

5. mean PAP  

    93.8 ± 35 → 61 ± 30.9 mmHg 



Follow-up of hypertensive 
PDA after closure  

1. PASP 42.5 ± 13.3 mmHg  

   (from 63.5 ± 16.2 mmHg) 

 

2. Further ↓ of PASP to 30.1 ± 7.7 mmHg 

 

3. Sildenafil n=5 
 

                Zabal et al.Heart 2010;96:625-9 

 



1. n= 29, PASP 68-149 mmHg adults 

   iloprost inhalation, 

   PVR 6.9 ±  2 → 5.1 ± 1.6 wood unit, closure 

 

2. n= 9, received advanced PAH therapy  

   after closure 

 

3. tadalafil, bosentan, Sildenafil 

            Zhang et al. Chin Med J 2012;125:3844-50   



 

 

 

 

N=7,  Median PVRI 11.7 u m2, closure in 6 



Niu et al. Pediatrics  









Devices used for large 
ductus closure 

 ADOI 

 ADOII (premature, neonates, infants) 

 muscular VSD occluder 

 ASD occluder (not an ideal device) 

 Grifka bag 

 coils (Gianturco, pfm) 



Size selection for using ADOI or 
muscular VSD device 

ADOI: for infants add 2 mm, children 

add 2-3 mm, adult add 4-6 mm or 

more 

mVSD device : adolescents, adults, 

    4-6 mm 



Possible complications 

Embolization 

Pulmonary hypertension crisis ? 

LPA stenosis, acquired CoA ( infants) 

others 



 

 

Will pulmonary artery pressure 
universally decrease in patients with 
PAH after shunt closure?  

 

   PVRi> 6 W.U.m2 
 

 

             D’Alto M. 

             Int J Cardiol 2013;168:3797-3801 



Long term follow-up in PDA & 
PAH patients after closure 

 in infants & young children (< 2 yrs):  

    excellent results with rare exceptions 

 

 adolescents & adults:  

    advanced therapy may be required in  

    a certain percentage of patients 



Conclusions 

 large & hypertensive PDA can be closed using 

   transcatheter techniques in majorty of patients 

 

 test occlusion or vasoactivity evaluation of  

    pulmonary vascular bed should be performed in    

    patients with severe PAH ( PAP > 90% systemic) 

 

 Long term results are generally good. 

   Some may need advanced vasodilator therapy  



See you all in Taipei 



Case I  34-year-old F 



Re-cath 16 months later 



7-year-old F down 
syndrome 



 



PDA PAH Down syndrome 


