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A B S T R A C T  
Background: During the last five years total ten cases of type A 
Aortopulmonary window (APW) were done through direct surgical closure. 
Direct closure has advantage of avoiding cardio pulmonary bypass (CPB) 
and post operative complication of cardiopulmonary bypass. 
Objective: To study the hospital and midterm outcome of direct closure of 
aortopulmonary window and to study the cost effectiveness of this technique. 
Study Design: It is a cross sectional observational study. 
Place and Duration: From January 2010 to December 2015, sixteen infants 
with Aortopulmonary window were operated in the department of Paederiatic 
Cardiac Surgery, Institute of children health Lahore, Pakistan.  
Materials and Methods: This study was conducted at Children Hospital and 
Institute of Children health Lahore from January 2010 to December 2015. 
Total sixteen patients with type A AP window were operated in our Institute 
from January 2010 to December 2015. Out of sixteen, 6 patients had 
associated cardiac defects like VSD and they were operated by using CPB. 
Ten patients with isolated type A AP window were operated through direct 
closure of defect without using CPB. Any patient who was diagnosed on 
echocardiography a case of AP window was included in this study. Most 
the patients presented with signs of cardiac failure. Weight of every patient 
was noted.  
Results: Out of sixteen, ten were patients of type A AP window, in whom 
defect was closed by direct closure technique without using CPB.  These 
ten patients were further analyzed for operative technique and clinical 
outcome. Age at operation ranged from 1.5 to 10 months (median 5 
months). Weight at operation ranged from 3 to 6 kg (median 5kg). 
Follow up ranged from 2 months to 48 months. There were no early or 
late deaths postoperatively. There were no residual defects or distortion of 
RPA in our study. ICU stay ranged from 1 to 2 days postoperatively. 
Conclusion: Direct closure of type A Aorto pulmonary window  is safe and 
has excellent short and midterm results  and it is a cost effective 
procedure.  
Keywords: Aortopulmonary window, congenital heart disease. cardiac surgery. 

Introduction 
Aortopulmonary window (APW) is a rare cardiac 
abnormality first described by Ellioston in third decade of 

20th century. 1 It results from abnormal communication 
between proximal aorta and main pulmonary artery with 
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the normally separated aortic and pulmonary valve. It 
represents 0.2 % to 0.6 % of all congenital heart diseases 
.2  It can occur as an isolated problem but in half of 
patients, it can be associated with other congenital 
cardiac malformations.2 The most common associated 
malformations are coarctation of aorta, type A interrupted 
aortic arch, ASD, Tetralogy of Fallot and aortic origin of 
right pulmonary artery. 3 Rarely, it can be associated with 
VSD, pulmonary or aortic atresia, TGA and tricuspid 
atresia. AP window can be classified in three types; 
proximal, distal and total defect.  Proximal defects are 
most common and located in proximal aorta above sinus 
of  Valsalva. Distal type is present between upper part of 
ascending aorta before aortic branches and total defects 
are large and involve majority of ascending aorta between 
sinus of  Valsalva and aortic branches. 4  
Clinically patients present with manifestation of right to 
left shunt. Patients with small defect may be 
asymptomatic but those with large defects have 
pulmonary hypertension and congestive heart failure in 
first week of life. These symptoms include tachypnea, 
diaphoresis, failure to thrive and recurrent chest 
infections. Pulmonary hypertension is progressive and 
can result in severe vascular hypertension in first month 
of life. In majority of patients 2-D Echocardiography 
diagnose AP window and could describe associated 
anomalies. Earliest possible closure should be offered to 
all patients with AP window because without closure, 40 
to 50% patients will die due to CHF during first year of 
life 5. First surgical ligation of APW was done by Gross 
through left lateral thorocotomy in 1952. CPB was used 
first time by Wright and colleague in 1968. Deverall and 
colleagues closed the defect by using a patch. 6. 

Materials and Methods 
This study was conducted at Children Hospital and 
Institute of Children health Lahore from January 2010 to 
December 2015. Total sixteen patients with type A AP 
window were operated in our Institute from January 2010 
to December 2015 .Out of sixteen, 6 patients had 
associated cardiac defects like VSD and they were 
operated by using CPB.  Ten patients with isolated type 
A AP window were operated through direct closure of 
defect without using CPB. Any patient who was 
diagnosed on echocardiography a case of AP window 
was included in this study. Every patient was admitted. 
Detailed history was taken and relevant clinical 
examination was done. Routine investigations including 
CBC, urea, creatinine, X-Rays chest and transthorasic 

echocardiography was performed. Most the patients 
presented with signs of cardiac failure. Weight of every 
patient was noted. Clinically patients present with 
manifestation of right to left shunt. Patients with small 
defect were asymptomatic but those with large defects  
had pulmonary hypertension and congestive heart failure 
in first week of life. These symptoms include tachypnea, 
diaphoresis, failure to thrive and recurrent chest 
infections. Pulmonary hypertension  was progressive. In 
majority of patients 2-D Echocardiography diagnose AP 
window and  described associated anomalies. 
Operative Technique: Chest opened through median 
sternotomy. After opening pericardium, type of AP 
Window was confirmed which were type A in all cases 
which were selected for direct closure . CPB machine 
with wet circuit and lines on table kept standby. Right 
and left pulmonary arteries were isolated and control was 
taken. The origin of left coronary artery was seen by 
pulling the aorta anteriorly and its distance from the 
lower margin of AP Window was confirmed i.e. it should 
be away. AP Window was dissected, cleavage plane was 
made in between the left coronary artery and inferior 
margin of AP Window and silk ligature was passed 
around the AP Window like PDA ligation, then it was 
snugged as shown in figure (1). ECG on monitor was 
observed to see ST elevation and Per operative Trans 
epicardial Echo was performed to see residual flow 
across the APW, aortic regurgitation  and RPA distortion. 
After this, AP Window was ligated as shown in figure (2) 
and then again parameters observed as mentioned above.. 
The follow up ranges from 2 months to 48 months. 
During follow up, we examined for residual defect and 
distortion of right pulmonary artery through 2-D 
Echocardiography. We found no residual defect or 
distortion of right pulmonary artery and patients’ growth 
was up to mark.  

Results  
Sixteen patients with type A AP window were operated 
in our Institute from January 2010 to December 2015 
.Out of sixteen, 6 patients had associated cardiac defects 
like VSD and they were operated by using CPB.  Ten 
patients with isolated type A AP window were operated 
through direct closure of defect without using CPB. All 
ten patients were infants with minimum age of 1.5 
months and maximum 10 months.  70% were males and 
30% were females. Weight of patients ranged from 3 kg 
to 6 Kg with median weight of 5kg as shown in table 1.  
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The follow up ranges from 2 months to 48 months. 
During follow up, we examined for residual defect and 
distortion of right pulmonary artery through 2-D 
Echocardiography. We found no residual defect or 
distortion of right pulmonary artery and patients’ growth 
was up to mark.  

 

 
Figure 1: Snugging of APW 

 
Figure  2: Ligation of APW 

Discussion 
AP Window is one of the rarest Congenital Heart 
diseases due to abnormal growth of aorticopulmonary 
septum.7 It is characterized by presence of defect between 
ascending aorta and main pulmonary artery in the 
presence of two separate aortic and pulmonary semilunar 
valves. Truncus arteriosus is another cardiac anomaly 
which occurs due to abnormality of aorticopulmonary 
septum but it can be differentiated from AP Window by 
absence  of two separated aortic and pulmonary valves. 
The other associated cardiac anomalies occur in 50 to 
70% of patients i.e. coarctation of aorta, type A 
interrupted aortic arch, VSD, ASD , PDA, TGA and 
TOF. 1, 6, 2, 8 
Several classifications have been proposed by 
investigators in literature 5. The most widely accepted 
classification divides AP Window in three types ; 
proximal or type A, distal or type B and total or type C. 
The type A is the most common defect which is a small 
defect located between semilunar valve and pulmonary 
bifurcation. The distal defects are present in upper 
portion of ascending aorta before aortic branches near 
pulmonary bifurcation. The total defect, which is rarest , 
consists of entire aortopulmonary septum5 .Previously, 
APW was diagnosed through cardiac catheterization but 
now a days, 2-D Echocardiography is considered 
sufficient enough to make diagnosis and associated 
anomalies. 9, 10, 4 
Closure of APW is indicated in all patients and it should 
be performed as soon as possible after diagnosis. 6, 2, 4, 11 
Successful repair of an APW was reported from several 
years ago and many authors have reported their results 1, 6, 

.2 Historically, in 1952, Gross performed the first surgical 
correction of AP Window in a 4-year-old patient. 
Thereafter, surgical techniques have improved over the 
years. First successful repair of an APW using 
cardiopulmonary bypass was reported in 1957.Putnam 
and Gross described the transpulmonary approach in 
1966.Transaortic direct closure of an APW was first 
reported by Wright and coworkers in 1968. In 1969, 
Deverall et al. described the first use of a patch to close 
an AP Window. Currently, several patients have had 
successful closure using various catheter-delivered 
devices. 
Many surgical techniques have evolved over the years for 
the closure of APW. They include simple ligation, 
division and suturing without CPB, division and suturing 
with CPB, transpulmonary artery closure using CPB, 

Table I: Patient’s Demographics 
Parameter Value  
AGE 1.5-10 months 
Sex  Male 70% 

Female 30% 
Weight  3-6 (5) kg 
 Follow up  
   Minimum 
   Maximum  

 
2 months 
48 months 

Length of ventilation in 
ICU  
Total stay in PICU  

 
Mean 3 hours 
1-2 days post-operatively 
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transaortic closure using CPB and transwindow closure 
with CPB (anterior sandwich patch closure). 7, 6, 12, 8 
Every approach has some advantages and disadvantages. 
Most commonly recommended approach for most 
patients is transaortic closure in literature.6, 7 It has 
advantage of allowing accurate visualization of coronary 
arteries and aortic valve. Moreover, chance of distorting 
right pulmonary artery is also minimum 13, 6 but hazards 
of CPB and arresting the heart are associated with it. The 
issues related with simple closure ( direct closure) 
mentioned in literature are residual defect, coronary 
artery injury and distortion of pulmonary arteries. A. 
Bhan et al reported residual defects in 50% cases and 
distortion of right pulmonary artery in 25% of cases 
among those whose defect was closed directly without 
using CPB. 6 
In our series of ten patients, who were operated  for type 
A AP Window from 2010 till 2015, careful operative 
technique was applied which included careful dissection , 
going around and getting control of APW , observing the 
ECG changes and confirming the absence of distortion of 
RPA and residual flow by echo. Immediate concern of 
direct ligation of APW is distortion of aortic valve, 
pulmonary valve, left coronary ischemia and obstruction 
of origin of right pulmonary artery.  All such patients 
were extubated on the same day in ICU, remained well, 
very next day we used to remove the drain and shifted to 
step down unit for further observation. 

Conclusion  

We suggest direct closure of AP window is safe and cost 
effective technique but requires careful dissection and 
good operative technique.  
Recommendation: Earliest possible closure should be offered 
to all patients with AP window because without closure, 40 to 
50% patients will die due to CHF during first year of life  

 

  

 References 
1. Barnes ME, Mitchell ME, Tweddell JS. Aortopulmonary window. 

Semin Thorac Cardiovasc Surg Pediatr Card Surg Annu. 
2011;14(1):67–74.  

2.  Freitas I, Parames F, Rebelo M, Martins JDF, Pinto MFF, Kaku 
S. Aortopulmonary window. Experience of eleven cases [114]. 
Rev Port Cardiol. 2008;27(12):1597–603. 

3.  Hew CC, Bacha EA, Zurakowski D, Jonas RA. Optimal surgical 
approach for repair of aortopulmonary window. Cardiol Young  
2001;11:385–90.  

4.  Mert M, Paker T, Akcevin A, Cetin G, Ozkara A, Saltik L, et al. 
Diagnosis, management, and results of treatment for 
aortopulmonary window. Cardiol Young [Internet]. 
2004;14(5):506–11.  

5.  Moruno Tirado A, Santos De Soto J, Grueso Montero J, Gavilán 
Camacho JL, Alvarez Madrid A, Gil Fournier M, et al. 
[Aortopulmonary window: clinical assessment and surgical 
results]. Rev española Cardiol . 2002;55(3):266–70. 

6.  Bhan A, Gupta M, Abraham S, Sharma R, Kothari SS, Juneja R. 
Surgical experience of aortopulmonary window repair in infants. 
Interact Cardiovasc Thorac Surg. 2007;6(2):200–3.  

7.  Backer CL, Mavroudis C. Surgical management of 
aortopulmonary window: A 40-year experience. Eur J Cardio-
thoracic Surg. 2002;21(5):773–9.  

8.  Gladstone DJ, Di Bella I. Surgical management of 
aortopulmonary window. Ann Thorac Surg. 1998;65(3):768–70.  

9.  Soares AM, Atik E, Cortêz TM, Albuquerque AM, Castro CP, 
Barbero-Marcial M, et al. Aortopulmonary window. Clinical and 
surgical assessment of 18 cases. Arq Bras Cardiol. 
1999;73(1):59–74.  

10.  Tkebuchava T, Von Segesser LK, Vogt PR, Bauersfeld U, Jenni 
R, Künzli  a., et al. Congenital aortopulmonary window: 
Diagnosis, surgical technique and long-term results. Eur J 
Cardio-thoracic Surg. 1997;11(2):293–7.  

11.  Naimo PS, Yong MS, d’Udekem Y, Brizard CP, Kelly A, 
Weintraub R, et al. Outcomes of aortopulmonary window repair in 
children: 33 years of experience. Ann Thorac Surg [Internet].  

12.  Clarke CP, Richardson JP. The management of aortopulmonary 
window: advantages of transaortic closure with a dacron patch. J 
Thorac Cardiovasc Surg. 1976;72(1):48–51.  

13.  Ventemiglia RA, Oglietti J, Izquierdo J, Muasher I, Frazier OH, 
Cooley DA. The surgical treatment of aortopulmonary window. 
Tex Heart Inst J. 1983;10(1):31–7. 

 
 
 


