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After more than 40 years’ experience with surgical repair 
of tetralogy of Fallot (TOF), the focus centralized on 
the growing evidence that longstanding pulmonary 
insufficiency is deleterious for right ventricular function and 
clinical outcome. This subsequently enhanced the search 
for surgical techniques aiming to relief the right ventricular 
outflow tract (RVOT) obstruction, while minimizing the 
degree of pulmonary regurgitation (PR).

In this paper, Simon and colleagues reported on their 
results of primary complete repair in 94 TOF infants, 
using either a limited transannular RVOT reconstruction 
with a Dacron patch tailored to a nominal pulmonary 
annulus expansion, or an annulus-sparing approach (1). As 
expected, the pulmonary annulus size was preoperatively 
larger in infants treated with the latter technique. After 
a mean follow-up of approximately 8 years, a more than 
moderate PR was noticed more frequently in the first 
group, 50.4% versus 30.9%, however without reaching 
a significant difference in freedom from severe PR at  
10 years (73.5% versus 93.2%). In addition, there was 
no significant difference in dilation of the right ventricle 
between both techniques, by measuring the normalized 
z-value of the basal RV diameter. They finally concluded 
that RVOT reconstruction in TOF, using only a limited 
transannular incision and a stiff Dacron patch, that restricts 
the pulmonary annulus expansion during the natural growth 
process, affords the same long-term perspective as in 
instances where the entire pulmonary annulus integrity can 
be preserved.

This paper is in line with recent publications, advocating 

surgical repair of TOF by avoiding as much as possible a 
right ventricular incision and preserving pulmonary valve 
function (2-5). Presently, TOF repair should consist of a 
transatrial transtricuspid approach to close the ventricular 
septal defect and to resect the obstructive infundibular 
muscle bundles, and a transpulmonary access to tackle the 
pulmonary valve component and eventually the hypoplasia 
of the pulmonary artery. Of course, the type and extent of 
RVOT reconstruction is mainly dictated by the morphology 
of the RVOT, bearing in mind that the primary goal of 
TOF repair is still the maximal relief of the obstructive RV 
physiology. This inherently implicates that, in presence of 
a hypoplastic pulmonary annulus, a transannular extension 
of the incision is required, followed by annulus enlargement 
through adding a patch. The way that all these features 
are conceived, both at the time of decision-making for 
correction as well as at the moment of the operative repair 
itself, can make the ultimate difference for the long-term 
outcome of each individual child with TOF. Referring 
this statement to the work of Simon et al. (1), a few issues 
hereon need to be addressed.

(I) How to define a pulmonary annulus to be too small? 
Hypoplasia of a cardiac structure like a valve in pediatric 
cardiology, is usually expressed in z-value, being the 
deviation of the observed measurement from the mean 
value, taking account of the size and age of the overall 
population (6). In general, a pulmonary annulus yielding a 
z-value <−2, is considered to be hypoplastic. Here, repair 
will require a transannular incision to relief otherwise the 
inevitable residual stenosis when left intact, in presence 
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of a sustained, full cardiac output. The debate becomes 
interesting for the pulmonary annulus with a z-score of −1 
or −2. Transannular patching is still the most reliable option, 
although intra-operative balloon dilation of the pulmonary 
annulus has been forwarded as a promising additional 
tool (7,8). When the pulmonary annulus is nearly of the 
appropriate size, carrying a z-value of −1 to 0, preservation of 
the pulmonary valve should be pursued.

(II) The second question concerns the extent of 
transannular incision towards the right ventricle, when 
the native pulmonary annulus is deemed to be too small. 
According to Simon et al. (1), a maximal effort to spare the 
infundibulum is recommended. However, it is surprising 
that still an infundibular incision is made, even when 
the pulmonary valve annulus is maintained. Previous 
investigation in an animal model mimicking the physiology 
of TOF, has pointed to the important contribution of the 
preserved integrity of the infundibulum, on the global 
systolic RV function as well as for its accommodating 
effect on the chronic PR-related volume-overload (9). 
Moreover, an infundibulum-sparing approach yields a 
superior clinical perspective than the classical transannular 
patch repair, by minimizing the severity of chronic and 
ongoing pulmonary insufficiency (3). Therefore, any 
surgical damage of the RV, even when it only is limited 
to the infundibulum, should be avoided to anticipate 
immediate and progressive RV dysfunction, certainly when 
it is already subjected to PR (9,10).

(III) The choice of patch tissue and patch amplitude 
becomes primordial when a transannular patch is needed. 
Simon et al. are preferring the use of a non-distensible 
tissue graft (1), whereas in many cases reconstruction is 
performed with autologous pericardial tissue. Although 
they claim the static and inert character of this patch 
material as main advantage in relation to later growth of the 
native pulmonary annulus, another advantage of the lack of 
distensibility might be related to the decreased capacitance 
effect at the level of the pulmonary artery, in co-existence of 
significant PR. Kilner et al. demonstrated the relationship 
between pulmonary arterial compliance and proximal/distal 
resistance, and its effect on PR (11). Consequently, it is 
assumable that a patch with increased distensibility enhances 
the volume-loading effect on the RV in the long-term. In 
addition, as the magnitude of PR is directly proportional 
to the size of the regurgitant orifice, the basal width of the 
transannular patch should be tailored to enlarge the native 
pulmonary annular orifice just to the predicted pulmonary 
annulus adjusted for age and size of the infant (12).

The study of Simon et al. (1) is valuable as it endorses the 
efforts during surgical RVOT reconstruction, to anticipate 
on the chronic inconvenience of PR on RV dynamics, as 
principal determinant of late adverse outcome in TOF 
patients. However, the study also entails two side-notes. 
First, the follow-up time in this study is undeniably too 
preliminary to support the enthusiasm on their surgical 
approach, bearing in mind that patients operated on in 
former eras, usually with large transannular patches, were 
often clinically doing well for more than one decade. 
Secondly, to objectivate the superiority of a surgical policy 
on ventricular function, more advanced imaging techniques 
like nuclear magnetic resonance, are mandatory in the 
follow-up of TOF, since the quantification of PR and 
RV dilation or dysfunction by solely echocardiography is 
strongly subjected to erroneous interpretation.
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