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Commentary: Operating on fewer
veins in vain
Michael Ma, MD

CENTRAL MESSAGE

Primary draining vein stenting
may be an attractive alternative
to surgery in patients with right
atrial isomerism, single ventricle,
and obstructed total anomalous
pulmonary venous connection.
Michael Ma, MD

Kisamori and colleagues1 delineate a novel method to
temporize patients with obstructed total veins in a chal-
lenging subset of patients with right atrial isomerism and
functional single ventricle. This is a vexing issue, with
several single-center series reporting operative mortality
on the order of 40% to 80%.2,3 The authors’ single-center
retrospective cohort comprises 29 patients over a 30-year
period who were treated either with primary surgical or
catheter-based (ie, obstructed draining vein stenting
[DVS]) intervention with delayed surgical repair, and pro-
vides a comparison of the 2 strategies.

This intriguing alternative to high-risk primary surgery
demonstrates reduced early and late mortality, a similar
rate of complication (ie, pulmonary vein obstruction), and
greater achievement of long-term single ventricle palliation.
Nineteen patients treated by primary surgery demonstrated
55.6% survival at 90 days, compared with 100% in 11 pa-
tients treated by primary DVS. The survival trend persisted
to 5 years, with 38.9% versus 54.9% survival. Patients un-
dergoing DVS were more likely to have mixed-type pulmo-
nary venous anatomy (45.5% vs 11.1%; P ¼ .03) and
intervening shunt procedures (81.8% vs 33.3%; P ¼ .04).
Primary surgical repair and delayed surgical repair after pri-
mary stenting both incurred a similar degree of subsequent
pulmonary vein stenosis (46.2% vs 45.5%; P ¼ .97), and
ultimate Fontan completion rates were statistically similar
(33.3% vs 45.5%; P ¼ .38).
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Several pearls can be extracted from this article for
practical use. Preoperative evaluation was generally
limited to echocardiography alone, with catheterization
to both diagnose and treat a substantial number of anom-
alous (ie, mixed) pulmonary venous confluences, without
the use of computed tomography or magnetic resonance
imaging. Key technical insights from primary DVS
included being cautious in situations of short landing
zones, with 1 patient requiring emergency surgical ther-
apy after stent migration, and planning for rapid emboli-
zation of indwelling draining vein stent (when in the
ductus venosus) after interval surgical repair to reduce
the risk of liver damage (from portal venous return by-
passing the liver parenchyma through steal into the duc-
tus and reconstituted pulmonary venous/common atrial
confluence).

A few notable caveats to the strategy’s purported benefit:

� Both treatment groups were small and included only pa-
tients who were selected to receive intervention.

� The 2 groups were separated by era, with primary DVS
used exclusively after index use during 2009, and pri-
mary surgery used exclusively prior. The overall manage-
ment of complex single ventricles has evolved between
eras and cannot be adequately captured in this analysis.

� Despite imaging criteria for defining obstruction, there
may have been differences between the groups, with a
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greater percentage of the earlier primary surgical patients
requiring intervention within 24 hours of birth (44.4% vs
18.1%; P¼ .14), although this did not achieve statistical
significance. Other subtle evolutions in selection by era
are not well characterized.
All considered, the authors are to be congratulated on a

novel method for treatment of a very challenging cohort.
Ongoing assessment and follow-up will be paramount to
enable adoption in appropriately selected patients. We all
look forward to operating on fewer veins in vain.
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