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Background Artificial vascular grafts cannot grow and present a major limitation for pediatric patients in 
cardiovascular surgery. Atrial appendage tissue may serve as a valuable resource for constructing 
growing vascular conduits as an alternative to artificial vascular grafts in pediatric patients.

Summary We present three pediatric patients with coronary ostial occlusion, Heterotaxy with single 
ventricle, and anomalous origin of left coronary artery from pulmonary artery who underwent 
corrective procedures requiring vascular extensions separately. Atrial appendage tissue was used as 
a short segment, autologous vascular extension alternative to artificial vascular grafts. There were 
no early or late postoperative mortalities and no major vascular complications.

Conclusion Atrial appendage tissue may be valuable for constructing autologous vascular conduits in pediatric 
patients requiring growth-compatible constructs.
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Introduction
Cardiovascular surgical procedures often require the use 
of artificial vascular grafts that cannot grow, presenting a 
pressing concern for pediatric patients. The use of atrial 
appendage tissue (AAT) in vascular wall reconstruction or 
atrial extension is well documented; 1‒4 however, the use of 
AAT as a short segment, autologous vascular extension has 
yet to be described.

We present three separate cases using AAT as an alterna-
tive to artificial vascular grafts with lengths varying from 1 
to 1.5 cm. The distal cone-shaped portion of one or both 
AAT was resected in each patient as an alternative to artifi-
cial grafts. This portion provided tubular AAT tissue with 
an open base and a closed apex while the remaining stump 
of the atrial appendage was sutured close. The apex of the 
tissue cone was transected to a comparable diameter to its 
vascular anastomoses and used as a short segment, autolo-
gous vascular conduit.

Case Description
PATIENT 1: AAT as bilateral superior vena cava 
extensions
A two-year-old female infant presented with 
progressive cyanosis for a bilateral bidirectional 
Glenn procedure. Her initial cardiac diagnosis was 
Heterotaxy with asplenia, single ventricle physiology, 
right-dominant unbalanced atrioventricular canal, 
bilateral superior vena cava (SVC), anomalous 
pulmonary venous return draining into ipsilateral SVCs, 
atrial septal defect, and major aortopulmonary collateral 
arteries. Initial unifocalization was performed with the 
placement of a 3.5 mm Blalock-Taussig shunt in the 
neonatal period.

Subsequently, the patient underwent a bilateral bidirec-
tional Glenn procedure, takedown of the Blalock-Taussig 
shunt, and a left pulmonary artery (PA) patch arterioplasty 
on cardiopulmonary bypass (CPB). Due to the ipsilateral 
pulmonary venous connections, the SVCs had to be tran-
sected higher than usual, leaving a 1.5 cm distance between 
them and their respective unifocalized branch PAs. The 
heart was arrested, and a cone of the left atrial appendage 
(LAA) was harvested to bridge this gap. The top of the 
cone was transected a few millimeters from the apex to 
create an opening comparable in diameter to the left SVC. 
Trabeculations were transected, and the superior opening 
of the cone was anastomosed to the left SVC while the base 
was anastomosed to an incision on the left PA.

Similarly, a right AAT vascular extension of the right SVC 
enabled bilateral bidirectional Glenn anastomoses. CPB 
time was 211 minutes and cross-clamp time was 90 min-
utes. The postoperative course was notable for high central 
venous pressures between 15‒20 mmHg. Glenn pressures 
on six-month follow-up were 14 mmHg with no gradient 
across the bilateral SVC to AAT or AAT to PA anastomo-
ses and a transpulmonary gradient of 8 mmHg. Follow-up 
at 44 months revealed polycythemia with baseline oxygen 
saturations ranging from 70 to 80 mmHg. Recent imag-
ing (Figure 1) at 40 months since surgery revealed patent 
anastomoses with good interval growth and incorporation 
with the surrounding tissue. She is currently on bosentan, 
sildenafil, and aspirin for pulmonary hypertension therapy 
and undergoing evaluation for the Fontan procedure.

PATIENT 2: AAT as coronary button extension
A three-month-old female infant presented to the 
emergency department with shortness of breath and 
acute failure to thrive symptoms. An echocardiogram 
revealed severely depressed left ventricular (LV) 
function, mild mitral regurgitation, and anomalous 
origin of left main coronary artery (LCA) from PA. 
She was medically optimized and taken to surgery the 
following day.

The pulmonary root was examined via a distal transverse 
pulmonary arteriotomy on CPB with an arrested heart. 
The posterior left-facing sinus of the main PA had the osti-
um of the LCA. The LCA button was harvested with a 
tongue of the main-PA wall to reach the aorta. A cone of 
the LAA was resected and slit longitudinally to create a 

*A: Right superior vena cava with atrial appendage tissue extension 
anastomosed to and *B: right pulmonary artery. *C: Left pulmonary artery is 
also visualized. B) *A: Left superior vena cava with atrial appendage tissue 
anastomosed to *B: left pulmonary artery.

Figure 1. Postoperative Follow-Up at 40 Months. Published with 
Permission
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curved extension. This was sutured to the LCA button to 
create a vascular extension which was subsequently anas-
tomosed to a posterolateral site on the ascending aorta 
above the sinotubular junction. Intraoperative postpro-
cedure transesophageal echocardiogram showed severely 
decreased LV function, mild mitral regurgitation, normal 
right ventricle (RV) function, trace aortic valve insufficien-
cy (AI), and no pulmonary insufficiency or RV outflow 
tract obstruction, with flow visualized down both coronary 
arteries. CPB time was 135 minutes and cross-clamp time 
was 97 minutes. At 31 months postoperatively, she was not 
on any medications. An echocardiogram revealed normal 
LV function, no mitral regurgitation, and antegrade flow 
in the left-anterior-descending coronary artery (LAD) and 
the left circumflex coronary artery.

PATIENT 3: AAT as coronary button extension
A six-week-old female infant presented with 
significant respiratory distress followed by asystole 
requiring four minutes of CPR to re-establish 
circulation. Preoperative imaging led to the suspected 
presence of fenestrated tissue obstructing the LCA ostium 
in its aortic root presenting as severe AI at higher heart 
rates that subsided to mild AI at lower rates.

On CPB with an arrested heart, examination of the aortic 
root revealed a trileaflet aortic valve with dominant right 
and noncoronary leaflets and a diminutive left coronary 
leaflet, behind which was the LCA orifice in the corre-
sponding diminutive aortic sinus of Valsalva (Figure 2). It 
was determined that the diminutive left coronary leaflet 
was likely causing obstruction of the LCA ostium at higher 
heart rates and becoming “stuck” to the aortic wall, result-
ing in severe AI from incomplete leaflet coaptation. After 
considering the Ross procedure, an alternative solution 
was pursued to translocate the LCA orifice higher on the 
ascending aorta. The LCA button was mobilized, similar 
to an arterial switch procedure. An LAA segment was har-
vested to create a vascular extension of the LCA button. 
The open base of the LAA segment was sutured in an end-
to-end fashion to the rim of the LCA button (Figure 3). 
The distal aspect of the LAA extension was incised to cre-
ate a tubular extension coming off the LCA button. Once 
augmented, the extended button was anastomosed to the 
posterolateral ascending aorta above the sinotubular junc-
tion. CPB time was 136 minutes and cross-clamp time was
105 minutes. Postoperative transesophageal echocardio-
gram showed good RV function, depressed LV function, 

trace AI, and antegrade flow in both the right coronary 
artery and the LCA. A pre-discharge computed tomogra-
phy angiogram revealed LCA patency with no proximal 
stenosis at the LCA-AAT anastomotic site (Figure 4). At 
12 months follow-up, she is on aspirin. An echocardio-
gram revealed normal LV and RV function with antegrade 
flow noted in the LCA.

c

A) Diminutive left coronary sinus of Valsalva with retracted left coronary leaflet; 
B) right coronary sinus of Valsalva and right coronary leaflet of aortic valve; and 
C) noncoronary sinus of Valsalva and noncoronary leaflet of aortic valve.

A) Atrial appendage tissue is B) sutured to left coronary artery button before 
distal portion is transected to perform an end-to-side anastomosis to posterior 
portion of ascending aorta; C) aortic root.

Figure 2. Exposure of the Aortic Root. Published with Permission

Figure 3. Atrial Appendage to Coronary Button Anastomosis. Published 
with Permission
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Discussion
Clinically used grafts consist of two standard polymers, 
polyester Dacron and Polytetrafluoroethylene; however, 
no ideal alternative to autologous grafts is currently avail-
able due to the two polymers retaining multiple limita-
tions.5 Dacron grafts exhibit patency at ten years and mod-
ifications with compounds such as heparin and collagen 
have shown relatively higher patency rates than untreated 
Polytetrafluoroethylene; however, they are prone to dila-
tion when implanted in the arterial circulation.5,6 Both 
polymers lack growth potential and exhibit compliance 
mismatch to their surrounding vasculature, generating 
flow disturbances and predisposing intimal hyperplasia 
and thrombus formation.5‒8 AAT is autologous tissue with
growth potential and may exhibit lower compliance mis-
match, therefore utilized here to construct short segment, 
autologous vascular conduits in pediatric patients.

Conclusion
AAT has been used in vascular wall reconstruction and as 
an extension of its natural attachment to the atria of the 
heart;1‒4 however, its use as a separate, autologous vascu-
lar extension has not been well documented. We present 
three separate cases using AAT as a vascular extension with 
growth compatibility. On follow-up imaging (Figure 1 
and Figure 4), the AAT extension has demonstrated good 
incorporation with native tissue, appropriate growth, and 
no deleterious effects on cardiac function, rhythm, or cor-
onary blood flow.

Lessons Learned
AAT can be used as an autologous vascular conduit for 
pediatric patients undergoing cardiovascular surgery. 
Autologous grafts have growth and development potential 
and may present a lower compliance-mismatch alternative 
to artificial vascular grafts, potentially leading to favorable 
hemodynamic profiles and a lower risk of vascular pathol-
ogy.5‒8
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Proximal portion of A) atrial appendage tissue, extending main left coronary 
artery further dividing into B) left coronary circumflex artery and C) left anterior 
descending artery.

Figure 4. Postoperative CT Imaging. Published with Permission


