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Commentary: Bridging the arch in
Loey-Dietz syndrome
Abe DeAnda, Jr, MD

CENTRAL MESSAGE

Interventions of the proximal
aorta in Loey-Dietz syndrome
may result in the need for sec-
ondary interventions on the
arch, with a mortality risk. A tear-
directed approach may lower
this risk.
Abe DeAnda, Jr, MD

There was a time when a young (and sometimes not so
young) patient with an aortic dissection or root aneurysm
was suspected as having Marfan syndrome (MFS), even
when clinical evidence suggested otherwise. With the
identification a mutation on the FBN1 gene1 as the culprit
in MFS, patients with aortic disease and evidence of a con-
nective tissue disorder were sometimes lumped in the
same category; that is, automatically classified as having
MFS. In some cases, when MFS was conclusively demon-
strated not to be the causative factor, a patient was simply
labeled marfanoid. The most recent iteration of the Ghent
nosology recognizes the subset of patients with sufficient
criteria for MFS but with unexpected findings.2 The more
recognizable of these alternative diseases that share char-
acteristics with MFS include Loey-Dietz syndrome (LDS)
and Sphrintzen-Goldberg syndrome, but others exist. In a
recent review, 37 distinct genes with genetic variants or
mutations associated with thoracic aorta aneurysmal dis-
ease were identified,3 but there are more genes that are
yet to be discovered,4 and distinct phenotypes can be
seen with each variant.

The benefit of knowing the causative syndrome is
that clinical management and surgical timing can be
optimized. Knowing how each of these connective tissue
disorders behaves compared with nongenetic causes can
alter our medical and surgical management of these dis-
eases. For example, LDS was recognized (incorrectly
because the genes involved are different) early on as a
more aggressive form of MFS; thus, was intervened
on earlier to avoid a downstream catastrophic aortic
event.

Schoenhoff and colleagues5 leverage the experience and
volume of Johns Hopkins Medical Institutions to ask how
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the aortic arch should be managed at the time of proximal
aortic surgery, comparing patients with MFS and those
with LDS. These groups did not have the same baseline
characteristics, LDS patients were younger, and they under-
went intervention at smaller aortic diameters. When sepa-
rated out by the presence or absence of acute aortic
dissection (AAD), for the patients without dissection there
was a significant increase in the need for subsequent arch
surgery in the LDS patients with an associated increase in
the risk for late mortality. With AAD, the incidence of sec-
ondary arch intervention was statistically the same between
LDS and MFS patients.

There are 2 subtle but potentially important findings
within the data outside of the recommendations and conclu-
sions of the authors. First, although the incidence of second-
ary arch intervention was the same for both LDS and MFS
patients when AAD occurs, it should be noted that 7 of 12
patients in the LDS with AAD group had either primary
or secondary arch interventions, whereas 24 of 26 patients
in the MFS with AAD group required intervention. Perhaps
the take-home message here is that MFS patients should
have their arch addressed more aggressively at the first
operation.

Second, for patients without AAD, LDS patients had a
higher incidence for needed arch replacement (5% vs
0.4%) as well as subsequent aortic surgery (12% vs
1.3%). I propose that the reason might rest in a combination
of surgical technique and a difference in mechanical
gery c November 2020
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characteristics of the aorta in LDS versus MFS patients. In
the setting of AAD, it is the practice at Johns Hopkins to
perform the distal anastomosis open, presumably regardless
of the patient’s genotype. Likewise, unless the arch is
enlarged, it is their practice to clamp the aorta just proximal
to the innominate artery. Atraumatic clamps are not atrau-
matic, and injury to the media and/or intima with clamping
may lead to downstream effects. If the tissue of Loey-Dietz
is more vulnerable to crush injury it would stand to reason
that subsequent pathology could follow.

The tear-directed and pathology-oriented approach
by the team at Johns Hopkins continues to lead the way
in the diagnosis and management of connective tissue
disorders. This latest study adds to our understanding
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of the subtle differences in these potentially deadly
diseases.
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Loeys–Dietz syndrome is rare but
can lead to severe complications
of the aorta. Knowing what to do
in the presence of a patient with
this disease is important for any
aortic surgeon.
Severino Iesu, MD,a Pierpaolo Chivasso, MD,a and
Vito Domenico Bruno, MD, PhDb

Connective tissue disease (CTD) represents a rare genetic
disorder that determines the weakness of the blood vessels
and can lead to severe complications such as aneurysms,
aortic dissections, and vascular ruptures. The most common
disorders are Marfan syndrome (MFS) and Loeys–Dietz
syndrome (LDS): These clinical entities are caused by mu-
tations in the genes encoding fibrillin-1 and transforming
growth factor-b receptors 1 and 2, SMAD3, or transforming
growth factor-B2, respectively.1 Aortic dissections and
aneurysms are leading factors affecting morbidity and mor-
tality in this cohort of patients, and the surgical treatment of
CTD-related thoracoabdominal aortic aneurysm still repre-
sents a challenge. Current guidelines for the repair of root
and ascending aortic disease are well established, and
several prior studies have reported good outcomes after
elective surgery in this subset of patients.2 Modern molecu-
lar biology advancements, such as mapping of the human
genome and the refinement of surgical techniques, have
significantly improved the management and life expectancy
diovascular Surgery c Volume 160, Number 5 1177
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