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Postop pulmonary vein stenosis 

• TAPVR or PAPVR repair 

• Primary pulmonary vein stenosis 

• Lung transplantation 

• Radiofrequency PV isolation 



Postop PV stenosis 

• Pulmonary vein stenosis after repair of 
TAPVR : 10% of patients ATS 2005;79:596–606 ATS 
1998; 66:1514–20  

• Sutureless marsupialization may be superior 
to previous approaches that used direct 
anastomosis after resection of stenotic 
segments or patching of the stenotic veins. 
Overall, freedom from reoperation or death 
at 5 years, however, is still only 50%.        
JTS 2005;129: 167–74. ATS 2006;81: 992–95 



Nonsurgical procedure for postop PV stenosis 

• Balloon angioplasty 
– Conventional 
– Cutting balloon 
– Cryoballoon 

• Stent implantation 
– Conventional 
– Covered stent 
– Oral sirolimus 
– Restenosis 

• Cutting balloon 
• Sonotherapy 



Percutaneous balloon dilation 

• Case report Br Heart J 1990;64:160-2 

• 16 month old girl with TGA 
• Senning procedure at age of 3 mo 
• Reop at 8 mo, stenosis of the PV atrium by 

neointimal tissue asso with the bovine 
pericardial patch 

• Dyspnea recurred at 16 months 
• Balloon dilation at 18 months  
• 9 mo after the procedure the patient 

remained symptom free 



Percutaneous balloon dilation 

• Case report Br Heart J 1994;72:85-88 

• 5 year old boy with TGA 
• Obstruction of PV pathway 4 yrs after the 

Mustard procedure at 3 mo 
• Stenosis measuring 2-3 mm in diameter. 
• Balloon dilatation of PV pathway 

obstruction with a 12 mm x 2 cm balloon  
→increase in diameter from 3 mm to 7 mm with 

considerable clinical improvement 
→7 mo after cath, clinical state deteriorated 



Percutaneous balloon angioplasty 

• Case report Interactive CardioVascular and Thoracic Surgery 
15 (2012) 314–316 

• 62-year old man 

• Rt single-lung transplantation 

• Stenosis at right inferior PV, 2 mm on CT 

• Mean pressure gradient across the stenosis of 7 

• Dilation with 4 mm non-compliant balloon 

 → reduction in gradient to 1 mmHg 

• After 2 months, Sx recurred, repeat CT scanning 
demonstrated a recurrence of the RIPV stenosis 



Balloon dilation 

• Immediate improvement is usually seen 
angiographically, but recurrent stenosis 
occurs in a large majority of patients. 
Circulation. 2007;115:103-8 



Conventional versus Cutting balloon 



Conventional versus Cutting balloon 

• <5 yrs of age with congenital or postop 
PVS 

• Conventional balloon 1999~2003 vs 
cutting balloon 2004~2007 

• Total 100 previously undilated PV in 54 
pts 

• 48 veins dilated with conventional 
balloons, 52 with cutting balloons 



Conventional versus Cutting balloon 

Acutely, cutting balloon angioplasty and conventional angioplasty 
yielded similar relative reduction of the PVS gradient (median 78% vs. 63%, 
P=0.08) and increase in lumen diameter (median 77% vs. 59%, P=0.07). 







Conventional versus Cutting balloon 

Survival free from 
reintervention was poor in 
both groups, and shorter in 
the cutting balloon group 
(73% at 1 month, 11% at 6 
months, and 4% at 1 year) 
than in the conventional 
angioplasty group (77% at 1 
month, 35% at 6 months, 
and 23% at 1 year; P=0.01). 



Conventional versus Cutting balloon 

• PVS is a progressive disease and, although 
conventional and cutting balloon angioplasty 
may provide temporizing therapy in patients 
who develop respiratory symptoms from 
reobstruction, no known intervention has been 
shown to stop the disease. 

• PVS persists and continues to progress despite 
interventions in the operating room or the 
catheterization laboratory. 



Cryo-balloon angioplasty 

8/13 pt re-cath at 
mean 5.6 mo later 



Stent implantation 



Angiography 
showed that all three stents were 
fully patent a year after the 
procedure. 



Stent implantation 



Stent implantation 

• 4 pts, 2 asso with TAPVR, 2 primary 



Stent versus Balloon 



Stent versus Balloon 



Stent versus Balloon 



Stent versus Balloon 



Stent versus Balloon 



Stent implantation 





Stent implantation 



Stent implantation 



Stent implantation 



Stent implantation 

• Survival from the time of Dx 
of PVS 816% at 1 year, 
668% at 2 years, and 608% 
at 5 years  

• Survival from the time of first 
stent placement was 628% 
at 1 year, 578% at 2 years, 
and 508% at 5 years 



Stent implantation 



Stent implantation 



Stent implantation 



Stent implantation 



Stent implantation-covered stent 



Stent implantation-covered stent 

28x8-12 Jomed covered stent 



Stent implantation-covered stent 



Stent implantation-covered stent 

The majority (4/5) of covered stents remained patent for at least 3 months 
after implantation. Stents remain patent in the two surviving patients 6 
months after deployment. 
Long-term follow up is required but short-term results are encouraging. 



Oral Sirolimus with stent 



Oral Sirolimus with stent 

• 64 yr old man, AF, 2 RF catheter-based 
pulmonary vein isolation 

• 4 months post-PVI, progressive DOE 



Oral Sirolimus with stent 



Oral Sirolimus with stent 

• 64 yr old man, AF, 2 RF catheter-based 
pulmonary vein isolation 

• 4 months post-PVI, progressive DOE 

• Bovine pericardial patch angioplasty with 
reimplantation of all four PVs 

• 3 months later, his symptoms recurred → 
recurrence of PVS in 3 of the 4 PVs 



Oral Sirolimus with stent 

8mm Omnilink stent 



Oral Sirolimus with stent 

• Empiric treatment with aspirin, 
clopidogrel, and warfarin for 3 months 

• Oral sirolimus (2 mg daily for 30 days 
after a load of 5 mg) following the 
procedure with a weekly CBC 

• He remains free of Sx, without recurrence 
of AF, and with excellent exercise 
capacity 1 year after PV stenting. 



Oral Sirolimus with stent 

• 46 yr old diabetic man, PVI and IVC/tricuspid 
isthmus RFA 

• 6 mo later, progressive DOE and hemoptysis → 
balloon angioplasty 

• 4 mo later, recurrent DOE and hemoptysis → 7 & 
9mm stent in LUPV and LLPV 

• Aspirin, clopidogrel, and warfarin for 3 months in 
addition to oral sirolimus (2 mg daily for 30 days 
after a load of 5 mg) 

• Asymptomatic 18 mo after PV stenting 
• Oral sirolimus has significant antirestenotic effects in 

pts undergoing coronary stent implantation for de 
novo or restenotic lesions 



Oral Sirolimus with stent 



Oral Sirolimus with stent 

• Sirolimus, a macrocyclic lactone, is a potent 
immunosuppressive and antimitotic agent, first 
approved in 1999 as an antirejection drug in renal 
transplant recipients. 

• Total duration of sirolimus use: 30 days in 2 studies 
and 14 days in the other 2 studies 

• Minor side effects in almost ¼: rash (2% to 3%), 
angioedema (0% to 2%), fever (0% to 5%), and 
gastrointestinal side effects (diarrhea 2.5% to 12%, 
enteritis 0% to 2%, gastritis 1% to 9%, constipation 
0% to 4%, and mouth ulceration 2.5% to 16%) 

• Conclusion : Early short-term systemic use of 
sirolimus after bare-metal stents resulted in a 
significant reduction in in-stent restenosis 



Intrastent sonotherapy 



Intrastent sonotherapy 

• 2 yr old boy, PVS after IC-TAPVR repair 

• Stent implantation in Lt PV at 7 mo, Rt 
PV at 13 mo 

• By 2 yrs of age, 3 cath and 2 surgical 
procedures to treat recurrent PVS, the 
stents dilation with simultaneous 
intrastent sonotherapy 





Intrastent sonotherapy 
• 3 mo later significant clinical improvement 
• The rationale  

– pathophysiology of neointimal growth 
→  Initial vessel damage 
→ proliferation of smooth muscle cells in the media 
→  their aggregation in the intima 
→  accumulates extracellular matrix 

– High intensity ultrasound 
→  acoustic cavitation disintegrating the smooth muscle skeleton 
→  prevents smooth muscle cell migration 

• A European multi-center trial investigating anti-restenotic  
effect of intravascular sonotherapy after stenting of de     
novo lesions (EUROSPAH: EUROpean Sonotherapy            
Prevention of Arterial Hyperplasia).                                 
Int J Cardiovasc Intervent 2004;6(2):53-60 
– CONCLUSION: The use of sonotherapy following stent implanta- 

tion in de novo lesions does not reduce intra-stent neointimal   
hyperplasia, or effect the angiographic restenosis rate compared 
to sham treatment. 

 
 



Cutting balloon for in-stent stenosis 



 



Cutting balloon for in-stent stenosis 

 

Restenosis occurred in 4 of 6 vessels 
in the group with angioplasty alone 
and 2 of 15 vessels in the cutting 
balloon group at median 30wks 



Conclusion 

 

 


