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Commentary: Has anyone seen the
conductor? Use of phase contrast
computed tomography to identify
the atrioventricular conduction
axis in complex congenital
heart lesions
Mohamed F. Algahim, MD

CENTRAL MESSAGE

The use of phase contrast
computed tomography as a
research tool allows for identifi-
cation of specialized myocardial
conduction tissue in complex
congenital lesions.
Mohamed F. Algahim, MD

The proximity of the conduction system to critical areas of
repair is a bane of congenital cardiac surgery. In the nor-
mally developed heart, there is good understanding of the
location of the conduction system relative to intracardiac
landmarks; despite this, heart block remains an important
complication. In malformed hearts, variations in the con-
duction pathway further compound the risk of heart block
and add complexity to surgical repair. This is not trivial in
neonatal and small patients—transvenous pacing is not an
option and placing an epicardial lead system with a gener-
ator in such small patients is fraught with wound dehis-
cence, infection, lead complications, and a lifetime
commitment to generator exchanges.1 The best strategy to
avoiding heart block is prevention through sound under-
standing of the anatomy of the conduction system in
congenital lesions.

In this issue of JTCVS Open, Wada and colleagues2

advance our knowledge of the anatomy of the conduction
pathway in patients with complex congenital lesions. The
authors use phase-contrast computed tomography (PCCT)
to identify the conduction pathway in 5 postmortem
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specimens of tricuspid atresia—4 with normally related
great vessels and 1 with transposition. The authors present
beautiful computer-generated images to demonstrate the
variability in location of the atrioventricular conduction
axis (AVCA) relative to the position of the aortic and pul-
monary valves. However, this variation appears to be a func-
tion of the transposition of the great vessels, as the AVCA is
relatively constant in its relationship to the central fibrous
body and is more intimately related to the right trigone.
These findings suggest that, when operating on patients
with tricuspid atresia, the right trigone is an ideal landmark
to identify the AVCA, and one should be cognizant of vari-
ation in its location relative to the semilunar valves.
The authors confirm our current understanding of the AV-

CA’s relationship relative to the central fibrous body; but,
they were not able to delineate its course within bulboven-
tricular foramen. This is an important limitation, particu-
larly in tricuspid atresia—our understanding is that it is
inferior and posterior to the defect. Other limitations
include the small sample size; no control specimens; and
localization of the AVCA may have been impacted by
edema and contracture of the postmortem specimens. These
limitations afford an opportunity for future investigation.
Indeed, an important highlight of this report is the ability
of PCCT to identify subtle soft-tissue differences to localize
specialized myocardial conduction tissue. While its use
clinically is not practical due to the high-dose radiation,
PCCT is an exciting research tool that allows for in situ
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analysis of the conduction system using whole human heart
specimens.3 This will further our understanding of the
anatomic relationships between specialized myocardial tis-
sue relative to high-risk areas of surgical repair. It would be
interesting to corroborate the current findings using control
specimens and to study complex congenital lesions prone to
variations in central fibrous body development and complex
ventricular septal defects.

I commend the authors on their work and look forward to
their future reports.
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