
Alsoufi Commentary
See Article page 111.
Commentary: Another way to skin
a cat, hardly ever
Bahaaldin Alsoufi, MD

CENTRAL MESSAGE

Modified PAB (interposition
graft between pulmonary root
and confluence) could provide
controlled pulmonary flow re-
striction and less distortion, at
the expense of CPB use and po-
tential graft obstruction risk.
Bahaaldin Alsoufi, MD

In the current issue of the Journal, Salve and colleagues1

present a small case series of 13 patients who underwent
a novel modified pulmonary artery band (PAB) technique
as part of initial palliation of complex cardiac anomalies
(years 2004-2020). In their modified PAB technique, a
restrictive interposition graft was used to reconstruct the
main pulmonary artery between the pulmonary root and
the distal pulmonary confluence, functioning as a modified
PAB. The weight and anatomy determined the diameter and
length of the interposition graft. The vast majority of pa-
tients (12/13) underwent concomitant arterial switch opera-
tion. The intended final strategy was single ventricle
(n ¼ 6), one-and-half ventricle (n ¼ 1), and biventricular
repair (n ¼ 6). All patients survived, and the authors didn’t
report any unplanned PAB reintervention. The authors pre-
sent this modified PAB, along with concomitant arterial
switch operation as an alternative strategy to PAB alone
in patients with transposed great vessels, given the difficulty
in banding these patients, mainly because of the streaming
effect into the aorta with subsequent cyanosis that compli-
cates adequate banding. The authors chose this modified
technique of interposition graft as it is more likely to pro-
vide controlled and more predictable restriction of the pul-
monary blood flow than traditional PAB, with lower risk of
dislodgement and consequent distortion of the pulmonary
valve or pulmonary artery branches.1

What the authors from Australia are describing in this
report is: (1) an alternative management strategy perform-
ing concomitant arterial switch operation and PAB, plus/
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minus aortic arch repair as initial palliation and (2) an alter-
native technique of interposition graft rather than traditional
PAB. For me, I feel that the modified PAB technique and the
management strategy should be addressed separately.
First, the technique of interposition graft rather than

traditional PAB. The authors are correct to point out the
many potential disadvantages of traditional PAB, such
as dislodgement with subsequent distortion of the pulmo-
nary artery branches or pulmonary valve, and that can be
very important when the pulmonary valve is intended as
the future systemic valve (eg, after later arterial switch
operation or Damus–Kaye–Stansel connection). An addi-
tional disadvantage of the traditional PAB is the unpre-
dictable restriction of pulmonary blood flow with the
band too loose or too tight, complicating early and late
management and potentially necessitating reinterven-
tion.2 The interposition graft is likely to produce a more
controlled restriction of pulmonary blood flow, with less
pulmonary valve or pulmonary artery distortion, and
that is a clear advantage over traditional PAB. Nonethe-
less, this comes at the expense of the use of cardiopulmo-
nary bypass that is not necessary when traditional PAB
alone is used. Additionally, as in every shunt, there is a
concern of graft stenosis or thrombosis that could be asso-
ciated with serious consequences, although this was not
reported in the authors’ series. Therefore, it is unlikely
that this report would entice surgeons to abandon
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traditional PAB technique except for cases in which PAB
is used concomitantly with additional surgery that re-
quires the use of cardiopulmonary bypass (similar to the
experience from the authors’ own experience). The trade-
off between the risk of pulmonary valve and pulmonary
artery branches distortion and the potential risk of graft
obstruction should be weighed in based on anatomic
and demographic factors (for example, in a single-
ventricle patient where the pulmonary valve is not needed
in the future, the risk of graft obstruction could outweigh
the risk of pulmonary valve distortion).

Second, the strategy of arterial switch operation and
PAB, plus/minus aortic arch reconstruction. For that, we
need to distinguish between patients with single-ventricle
anomalies and those with cardiac anomalies amenable to bi-
ventricular repair. In the latter group, the most common
defect is Taussig–Bing or other complex transposition of
the great arteries anomalies. For these defects, advances
in surgical and perfusion techniques and perioperative
care have allowed primary total repair in the majority of pa-
tients.3 There are, however, a number of patients who might
benefit from initial palliation, such as those with multiple
ventricular septal defects or double-outlet right ventricle
requiring complex intracardiac baffle in the setting of a
very small-sized patient. In these cases, arterial switch oper-
ation, plus/minus aortic arch reconstruction as needed, in
addition to PAB might be a reasonable strategy that allows
surgeons to defer complex intracardiac repair to later stage.
While traditional PAB of the reconstructed neopulmonary
root has been habitually performed, I feel that the modifica-
tion that the authors have described makes sense owing to
the aforementioned advantages. In contrast, in patient
with single-ventricle anomalies, I struggle to find a clear
indication for this strategy. (1) In patients with no systemic
or aortic arch obstruction and unrestricted pulmonary blood
flow, traditional PAB without cardiopulmonary bypass is
likely associated with less morbidity and is doable even in
patients with transposed great arteries (understanding that
one should exercise caution due to the higher risk of distor-
tion of the pulmonary valve or the artery branches in a rela-
tively shorter main pulmonary artery root). (2) In patients
with no systemic obstruction but with arch obstruction
that requires reconstruction on cardiopulmonary bypass
and with unrestricted pulmonary blood flow, the modified
PAB with interposition graft might make sense, given that
the patients are exposed to cardiopulmonary bypass any-
way. Nonetheless, these are very rare circumstances.4 (3)
In patients with systemic outflow obstruction with or
without arch obstruction and unrestricted pulmonary blood
flow, the palliative switch operation has been proposed as an
initial first stage palliation option. In these patients, the un-
derlying single ventricle anomaly is commonly double inlet
left ventricle or tricuspid atresia associated with transposed
great arteries. The systemic obstruction is usually at the
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level of a restrictive bulboventricular foramen, and the asso-
ciation with aortic and arch hypoplasia is common.5 Propo-
nents for the palliative switch operation suggest that this
option could be associated with less neoaortic regurgitation,
less entrapment of the left pulmonary artery, and more
accessible pulmonary artery branches for future augmenta-
tion because of the Lecompte maneuver. Additionally, pro-
ponents of this approach believe that the restriction of
pulmonary blood flow at the level of bulboventricular fora-
men following palliative switch could obviate the need for
shunt or band.6 Nonetheless, while a handful of centers
apply this strategy, the majority of surgeons continue to pre-
fer modified Norwood-type palliation in these anomalies
given the lack of evidence of superiority of palliative switch
with regards to neo-aortic regurgitation and pulmonary ar-
tery growth, the fair need for PAB or shunt initially or as
an interim operation prior to second stage, and the concern
of late valvar and coronary complications following the
arterial switch operation.6-8 My personal bias, similar to
the majority of surgeons, is to perform a Norwood-type sur-
gery in these patients. Nonetheless, if a surgeon choses to
perform palliative switch in these patients, I believe that
the modified PAB with interposition graft again makes
sense.

In summary, the proposed modified PAB with interposi-
tion graft is valid technique that can be associated with
more controlled pulmonary blood flow and less distortion
of the pulmonary valve or pulmonary artery branches; albeit
at the expense of cardiopulmonary bypass need and poten-
tial risk for graft obstruction. However, given the other
available alternatives, the strategy of modified PAB and
arterial switch is seldom needed and might be most appli-
cable in the very rare patient with complex transposition
anomalies when complicated intracardiac repair is better
deferred to later stage.
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