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Typical Scenario of Post-repair PVS 

• 2 days / F 

• Obstructive infracardiac TAPVD  

• Conventional repair for TAPVD 
 

• Immediate post-op Echocardiography 
     : Mild anastomotic site stenosis with turbulent flow 

 

• Post-op 6 months Echocardiography 
     : Severe anastomotic site / individual stenosis 

 

• A series of reoperations to relieve PR-PVS  



Individual PV stenosis 

Intrinsic predisposition 
toward PVS? 
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Post-repair PVS 
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Intrinsic predisposition 
toward PVS? 

Proximal Progression 

of PVS  



Experimental Model of PVS 

• Rabinovitch et al (1990) 

• Piglet model of PVS 

• 60 piglets 

      20 PV banding 

      18 Sham operation 

      12 no operation control 

• Observation for 1,3 and 6 

weeks 



Experimental Model of PVS 
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Pulmonary venoocclusive disease? 



Who develops PR-PVS? 

• Small confluence and individual PVs 

 

• Unfavorable PV morphology 
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How to prevent         

pulmonary vein stenosis 

Primary (pre-emptive) sutureless 

repair for TAPVD with unfavorable 

PV anatomy! 



Sutureless Repair of PV 

• Sutureless technique for PVS 

 

• Coles procedure 

 

• Pericardial Marsupirialization 

 

• Chirurgicale sans suture 

 

• Atriopericardial anastomosis 



Sutureless repair (SR)  
- Theoretical advantage - 

• Avoid geometric distortion 

 

• No suture material on PVs 

 

• Avoid restriction of ostial growth 



Lacour-Gayet FG 

Chirurgicale sans suture (1996) 



Chirurgicale sans suture (1996) 



Sutureless in situ pericardial repair 
(Lacour-Gayet,1999) 



Edward L. Bove  

Pericardial Marsupialization (2006) 

36 patients with PVS 

From 1989 to 2003 

Sutureless repair in 8 since 1998 

 



Coles JG  

Coles procedure (1998, Najm et al) 



Coles procedure (1998) 



Coles JG  

Coles procedure (2005, Yun et al) 



60 Patients 

‘Naïve’ PVS (n=36) 

PR-PVS (n=17) PO-PVS (n=10) Unoperated-PVS (n=26) Small PV (n=7) 



60 Patients 

‘Naïve’ PVS (n=36) 

PR-PVS (n=17) PO-PVS (n=10) Unoperated-PVS (n=26) Small PV (n=7) 

Sutureless repair (SR) 

Patch pulmonary venoplasty (PVP) 

Ostial endovenectmy (OE) 

Stent 

Atrial PVP 

 7 (3)* 

0 (0) 

0 (0) 

0 (0)  

0 (0) 

 
* Reop or death 



Modified Coles procedure 
(primary sutureless repair) 
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Contemporary management of RAI 
(Yun et al, JTCVS 2006) 







Functional SV, TAPVD and RAI 

FSV TAPVD 
(extracardiac) 

RAI 



Sutureless repair for RAI / TAPVD  
- potential benefits- 

• Inherently small confluence and PVS 

 

• Unfavorable PV morphology 

 

• CPVC / PVs buried in post. mediastinum 



1st sutureless repair 



2nd sutureless repair 
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2nd sutureless repair 



Posteriorly located PVs in RAI 



Retrobronchial Vertical Vein in RAI 



Retrobronchial Vertical Vein in RAI 

Pre-arterial 

Retro-arterial 
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Retrobronchial Vertical Vein in RAI 

Pre-arterial 

Retro-arterial 

Pre-bronchial Retrobonchial 

(AMC experience) 

N=2 (2/9) 

N=2 (2/9) 

N=5 (5/9) 
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B. 30 days   

(n=20) 

A. 30 days<  

(n=24) 

C. No Treatment 
(n=11) 

p-value 

A vs. B : 0.0028 

B vs. C : 0.0406 

Contemporary management of RAI 
(Yun et al, JTCVS 2006) 













Sutureless repair (SR) for PV anomalies 

1995                        2000                        2005                        2010 

1995                        2000                        2005                        2010 

Lacour-Gayet, Post-repair PVS 

Najm, Post-repair PVS 

Lacour-Gayet, Post-repair PVS 

Yun, post-repair PVS 

Primary SR for RAI  

Yun, Primary SR for RAI  

Devaney, post-repair PVS 

Azakie, Pimary SR   

Honjo, primary SR for mxied TAPVD   

Yun, hybrid stenting of draining V 

Yanagawa, SR for simple TAPVD  

Mueller, Pimary SR   

Oshima, primary SR, RAI 

Buitrago, primary SR, simple TAPVD 

Matsuhisa, Pimary SR   

Yoshimura, primary SR, RAI 



21 Patients over 10 years (2004-2014) 

12 boys and 9 girls 

Age at SR: 0 – 269 days (median: 21 days) 

RAI / FSV: 13 / 21 

BVR: 8 / 21 

Early mortality: 5 / 21 (24%) 

Primary SR for TAPVD  
-AMC experience- 



Primary sutureless repair for TAPVD 
-AMC experience (2004-2014) - 

No Sex SR age (days) RAI / FSV TAPVD type Associated anomalies Early death 

1 M 2 + Infracardiac DORV, AVSD, BSVC, PDA + 

2 F 52 + Supracardiac DORV, PS, AVSD, BSVC, PDA - 

3 M 31 + Supracardiac DORV, PA, AVSD, BSVC, PDA - 

4 M 37 + Supracardiac DORV, MA, CoA - 

5 M 21 + Infracardiac DORV, AVSD, PDA - 

6 F 9 + Infracardiac DORV, PA, AVSD, BSVC, PDA - 

7 F 269 + Supracardiac DORV, PS, AVSD, BSVC, PDA - 

8 F 31 + Infracardiac DORV, PS, AVSD, BSVC + 

9 F 1 + Supracardiac DORV, AVSD, BSVC - 

10 M 52 + Supracardiac DORV, PS, AVSD - 

11 F 110 + Supracardiac DORV, PS, AVSD - 

12 F 192 + Supracardiac DORV, PA, MA, CoA - 

13 M 29 - mixed none - 

14 M 8 - mixed none + 

15 M 1 - Infracardiac none - 

16 F 16 - Infracardiac none - 

17 F 8 - Infracardiac none - 

18 M 0 - Infracardiac none - 

19 M 16 - Infracardiac CoA, mVSD - 

20 M 44 + Supracardiac DORV, AP window, BSVC + 

21 M 6 - Infracardiac TGA with IVS + 



Case 1 

Dx: DORV, AVSD, no PS, BSVC, PDA,    

       RAI, obstructive supracardiac TAPVD  

 

Hybrid DV stenting  (23 days, 2.2 kg) 

TAPVD repair (52 days, 2.7 kg) 

BCS (8 months) 

Extracardiac Fontan (42 months) 

       





Case 1 



Case 2 

Dx: DORV, AVSD, PA, PDA,    

       RAI, non-obstructive supracardiac TAPVD  

 

TAPVD repair, RMBT shunt  (31 days, 3.5 kg) 

BCS, LPA angioplasty (8 months) 

LMBT shunt (3 years) 

Extracardiac Fontan (5 years) 

 

       



Case 2 



Case 3 

Dx: DORV, AVSD, no PS, PDA,  RAI,  

        non-obstructive supracardiac TAPVD  

 

TAPVD repair, PAB  (52 days, 4.5 kg) 

BCS, LPA angioplasty (7 months) 

Currently 30 months old, doing well 

       



Case 3 



Case 4 

Dx: Infracardiac TAPVD (Isolated) 

TAPVD repair  (7 days, 2.9 kg) 

Uneventful hospital course       



Case 4 

Postop 21 months 



Case 5 

Dx: Infracardiac TAPVD (Isolated) 

TAPVD sutureless repair  (1 day, 2.6 kg) 

Uneventful hospital course       



Case 5 

Postop 39 months 



Case 6 

Dx: Infracardiac TAPVD, d-TGA with IVS, VACTER 

TAPVD sutureless repair, Arterial switch Op   

(6 day, 2.5 kg) 

Massive capillary leak, LCP, ARF 

Early mortality, POD 21 days) 



Current indications for SR 

• Post-repair PVS 

• Congenital PVS 

• TAPVD associated with FSV, RAI 

• Isolated TAPVD with unfavorable anatomy 


