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Aortopathy following the correction of tetralogy of Fallot

Fallot tetralojisi düzeltme ameliyatından sonra gelişen aortopati

Şafak Alpat, Mustafa Yılmaz (Uzm. Dr.), Recep Oktay Peker, Mustafa Yılmaz (Prof. Dr.)

ÖZ

Fallot tetralojisi, siyanotik doğuştan kalp hastalığının en 
sık formlarından biridir. Cerrahi tekniklerin gelişmesi 
ve cerrahi sırası ve sonrası bakım stratejilerinin 
iyileşmesi sayesinde, 30 yıllık sağkalım oranı %90’dır. 
Ancak hasta sayısı arttıkça, hekimler yeni sorunlarla 
karşılaşabilmektedir. Uzun dönemde en sık görülen 
komplikasyon, nihayetinde cerrahi gerektiren pulmoner 
kapak yetmezliğidir. Aort kapağı ve çıkan aort genellikle 
gözden kaçsa da, aort kök genişlemesi ve bununla ilişkili 
aort kapak yetmezliği nadir fakat önemli uzun dönem 
komplikasyonlardır. Herhangi bir kılavuz veya aşikar 
kanıta dayalı yaklaşımlar mevcut değildir; literatürde 
yalnızca nadiren olgu serileri mevcuttur. Bu yazıda, Fallot 
tetralojisi total cerrahi tamirinden 23 yıl sonra tesadüfen 
aort kök genişlemesi tanısı konan 31 yaşında bir erkek olgu 
sunuldu.
Anahtar sözcükler: Aort yetmezliği; aort kök genişlemesi; aort 
kapağı; Fallot tetralojisi.

ABSTRACT

Tetralogy of Fallot is one of the most common forms of 
cyanotic congenital heart disease. Thanks to the evolution 
of surgical concepts and improved intra- and postoperative 
management strategies, its 30-year survival rate is 90%. 
However, once the number of these patients has grown, 
clinicians can face with new challenges. Pulmonary valve 
regurgitation is the most common long-term complication 
which eventually requires surgery. Although aortic valve 
and ascending aorta is mostly overlooked, aortic root 
dilatation and associated aortic valve regurgitation are rare, 
but major long-term complications. There are no guidelines 
or clear evidence-based approaches; only sporadic case 
series exist in the literature. Herein, we report a 31-year-old 
male case who was incidentally diagnosed with aortic root 
dilatation 23 years after total surgical repair of tetralogy 
of Fallot.
Keywords: Aortic regurgitation; aortic root dilatation; aortic 
valve; tetralogy of Fallot.

Surgical treatment of tetralogy of Fallot (TOF) has 
been evolved, since the first total correction was 
performed by Walton C. Lillehei in 1954. Since then, 
operative mortality has decreased dramatically and 
correction can be currently performed in infancy or 
early childhood.[1] Therefore, the adverse long-term 
effects of cyanosis and chronic hypoxia can be avoided.
Although it is lower than that of the overall population, 
its long-term survival rates have been reported to be 
excellent. Pulmonary regurgitation and right ventricular 
outflow tract complications are the two most common 
indications for re-do surgeries. However, aortic root 
dilatation and aortic regurgitation are less common 
etiologies for secondary interventions.[2] In this report, 

we present a male case who was incidentally diagnosed 
with aortic root dilatation 23 years after total surgical 
repair of TOF.

CASE REPORT
A 31-year-old asymptomatic male patient was referred 
to our institution for routine follow-up after TOF repair 
and pulmonary valve replacement procedures. His 
medical history revealed total surgical repair of TOF 
and pulmonary valve replacement, when he was eight 
and 25 years old, respectively. He had no complaint 
and he was in the New York Heart Association 
class I. Physical examination findings were completely 
normal, except grade IV diastolic murmur over the 
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aortic area. Electrocardiogram showed right bundle 
branch block. Chest X-ray findings were normal. 
Transthoracic echocardiography showed moderate to 
severe aortic valve regurgitation with ascending aortic 
dilatation (48 mm), a left ventricle ejection fraction of 
66%. The left ventricle end-diastolic and end-systolic 
diameters were 56 and 35 mm, respectively. Cardiac 
magnetic resonance imaging was scheduled to elucidate 
the ascending aortic aneurysm, right ventricular 
function, and any accompanying lesions regarding 
TOF repair. Aortic root was 52 mm and ascending 
aorta was in normal size interval around the origin 
of brachiocephalic trunk (Figure 1). Pulmonary valve 
was normally functioning. No accompanying lesion 
existed. Based on the retrospective examination of 
previous echocardiographic results, all aortic sizes 
were found to be normal. According to those findings, 
surgical repair was planned and a written informed 
consent was obtained from the patient.

Mid-line re-do sternotomy was performed. After 
removal of surgical adhesions, aortic root aneurysm 
was seen. It was substantially aneurysmatic through 
the right and non-coronary cusps. The aortic wall was 
very thin over these areas. Following establishment of 
cardiopulmonary bypass with left femoral artery and 
right atrial cannulation, the Bentall procedure with 
composite mechanical aortic valve conduit (27 mm) 

was performed under mild hypothermia. Postoperative 
course was uneventful; the patient was taken to the ward 
in the second postoperative day and discharged in the 
seventh postoperative day. Repeated echocardiography 
demonstrated normally functioning aortic valve. Left 
ventricle ejection fraction was 62% and left ventricle 
end-diastolic and systolic diameters were 50 and 
33 mm, respectively. Histopathological examination 
of the aortic wall revealed cystic medial degeneration 
with disrupted elastic fibers and medial fibrosis.

DISCUSSION
Aortic valve and root pathologies are known 
complications of unrepaired TOF.[3] However, recent 
studies have shown that progressive aortic root 
dilatation and aortic valve regurgitation can be seen 
even in repaired TOF patients.[3] Its prevalence is 
28.9%, when a threshold of 40 mm is used to define 
an aortic root dilatation.[3] Moreover, 12.5% of patients 
with corrected TOF and dilated aortic roots have 
moderate to severe aortic regurgitation.[3]

There are several pathophysiological explanations. 
According to the developmental (embryological) 
theory, the failed migration of the neural crest cells 
to the aorticopulmonary septum and subsequent 
unequal conotruncal septation may lead to larger 
aortic component with smaller pulmonary trunk.[4] 

Also, volume loading of aorta as a consequence of 
the right-to-left shunt and subaortic jet flow due to 
subaortic ventricular septal defect may worsen pre-
existing aortic pathology.[4] Even in some reports, 
it was demonstrated that TOF patients had intrinsic 
aortopathy characterized by fibrosis, ‘cystic’ medial 
necrosis, elastic fragmentation, and disruption 
of elastic lamellae similar to those with Marfan 
syndrome and bicuspid aortopathy.[5] Irrespective 
of the pathophysiological mechanism, aortic 
regurgitation and aortic aneurysm or dissection are 
encountered in natural history and need surgical 
intervention, eventually.[6]

Furthermore, several risk factors have been 
previously defined for aortic root dilatation following 
the TOF repair including male sex, prolonged time 
from palliation to repair, presence of pulmonary 
atresia, right aortic arch, and the older age at repair. 
However, in a recent multi-center, cross-sectional 
study, multivariate analysis showed that male sex 
was the only independent risk factor, although other 
variables were found to be statistically significant in 
the univariate analysis.[3] Among these risk factors, 
our case was male and underwent corrective surgery, 
when he was eight years old. Although the age at 

Figure 1. A sagittal section of reconstructed image 
of cardiac magnetic resonance imaging showing an 
aneurysmatic aortic root and normal aortic arch.
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repair was not found to be statistically significant, we 
consider that increased transaortic flow might result 
from the presence of a right-to-left shunt, as the major 
hemodynamic component in aortopathy.

Despite growing population of these patients, there 
is still no evidence-based cut-off level of aortic root for 
surgical intervention. Nonetheless, it has been reported 
that 40% of patients who presented with dissections 
had aortic diameters <50 mm. Therefore, in TOF 
patients with severe aortic regurgitation which requires 
aortic valve replacement, careful assessment of aortic 
root and ascending aorta is crucial. In our case, cardiac 
magnetic resonance imaging helped us to evaluate 
aortic root and plan procedure.[6]

In conclusion, it is important to assess aortic valve, 
aortic root, and ascending aorta during routine follow-
up of previously operated tetralogy of Fallot patients. 
Early diagnosis and management would result in 
improved better functional status and higher survival 
rates in this patient population.
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