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Current expectations for surgical 

repair of VSD 

 

Roos-Hesselink JW, et al. Eur Heart J 2004 



Mortality no longer the only 

“Outcome” of Interest 

 Reduce Short/Long Term CardioPulmonary Morbidity 

 Short term post-operative critical care are widely studied 

 Long term subtle effects on cardiac function, pulmonary 

function and exercise performance are not widely appreciated 

 Reduce Short/Long Term CNS Morbidity 

 Improve pre- & post-op care, cardiopulmoanry by-pass 

technique 

 Shorten Length of Stay 

 Cost, Emotional Burden 

 



Long-term cardio-respiratory 

consequences of CHD  

 The dynamic interaction between the heart and lungs 

leads to a degree of respiratory co-morbidity including 

both restrictive and obstructive airway abnormalities, 

which may be overlooked in children with congenital 

heart disease.  

 Many CHD Infants may not consider much beyond the 

immediate surgical mortality, and only later come to 

appreciate that many children will have significant 

cardio-respiratory limitations as well as neuro-cognitive 

abnormalities into their adult years. 
Fitzgerald DA, et al. Paediatr Respir Rev 2007 



How good is good enough? 

 One of the reasons for physical limitations and 

decreases in functional capacity may be a 

disturbance in pulmonary function. 

 88% of children have significantly abnormal lung 

function (increased lung stiffness, restricted lung 

volumes, and hyperinflation) after TGA repair. 

 Impairment of lung function related to disease 

itself or surgical procedure?  

 Samanek M, et al. Int J Cardiol 1989   



Key questions of pulmonary function after 

surgical VSD closure 

 Lung function before surgery 

 Effects of surgical repair and cardiopulmonary 

bypass 

 Long term cardiopulmonary function 



Pathologic lung function in children with CHD 

Left to Right shunt (high 

flow to lung) 

Pulmonary hyperinflation 

was more frequent in 

patients with VSD and  

coarctation of the aorta 

 

Right to Left Shunt (Low 

flow to lung) 

Pulmonary restriction 

dominated in patients with 

TOF. 

Airways obstruction was 

observed most frequently in 

patients with TOF. 

 

Lubica H. Pediatr Cardiol 1996 



Immediate effects of cardiopulmonary 

bypass after surgical VSD closure 

Jou YP, et al. Chin J Clin Thorac Cardiovasc Surg 2006 



Changes in functional residual capacity and 

lung mechanics during surgical repair  

 

 

Ungern-Sternberg BS, et al. Anesthesiology 2009 



Pulmonary function after VSD repaired 

 The size of the VSD, thus the degree of severity 

of the left to right shunt, and the influence of the 

timing of surgical procedures (primary closure 

versus pulmonary artery banding and subsequent 

VSD closure) may result in different pulmonary 

function outcomes. 

 The age of intervention, and the follow up period 

are also important.  

 

 



VSD with pulmonary hypertension 

after repair 6-16 years 

Hallidie-Smith KA, et al. British Heart Journal, 1977 



VSD with pulmonary hypertension 

after repair 6-16 years 

Hallidie-Smith KA, et al. British Heart Journal, 1977 

Lung function tests were normal  

for the group as a whole, only  

two patients showed mild  

restrictive ventilator defects !! 



Comparison of TOF, VSD, or ASD 

after correction (8-15 years) 

Perrault H, et al. Am J Cardiol 1989 



Lung function tests after primary 

repair of VSD 

Sulc J, et al. Pediatr Cardiol 1996 



Lung function tests after primary 

repair of VSD 

Sulc J, et al. Pediatr Cardiol 1996 

Total 24/34 (71%) patients had significantly  

abnormal lung function.  

The most frequently abnormal functional  

parameter, increased lung recoil pressure,  

decreased peak expiratory flow rate and  

specific airway conductance. 



Lung function tests after two-stage 

repair of VSD 

Sulc J, et al. Pediatr Cardiol 1996 



Lung function tests after two-stage 

repair of VSD 

Sulc J, et al. Pediatr Cardiol 1996 

Total 10/13 (77%) patients had abnormal  

lung function.  

Maximum expiratory flow rate and  

specific airway conductance were reduced. 



Lung function and cardiopulmonary 

exercise capacity in patients 

with corrected Tetralogy of Fallot 

Izbicki G, et al. IMAJ 2008 



Frequency of abnormal lung function 

before and after surgery for ASD 

Sulc J, et al. Heart 1998 



Cardiopulmonary functional improvement 

after transcatheter ASD closure in adults 

Giardini A, et al. JACC 2004 



Conclusion (I)  

 According to the limited data, there is a discrepancy 

between their good clinical condition and abnormal lung 

function tests after VSD surgical closure.  

 Lung function test data need not correlate in some cases 

with pulmonary hemodynamics. The beneficial 

postoperative changes in children with VSD are 

consequences of the reversal of the pulmonary vascular 

engorgement after surgical repair.  



Conclusion (II)  

 We therefore believe that a lower frequency of 

lung function test abnormalities is possible in 

patients after early open-heart surgery for VSD. 

 Further studies on pulmonary function after 

trans-catheter closure of VSD are needed.  

 



Thanks for your attention!! 


