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Hutchinson-Gilford progeria syndrome is an autosomal
dominant, rare, fatal pediatric segmental premature aging
disease. Cardiovascular and cerebrovascular diseases
constitute the major cause of morbidity and mortality.
Patients with the syndrome and severe aortic valve ste-
nosis have been described in the literature, and for all of
them a strategy of conservative management has been
followed. We describe the first successful treatment of a
23-year-old Hutchinson-Gilford progeria syndrome pa-
tient with severe aortic stenosis who underwent trans-
apical transcatheter aortic valve replacement.

(Ann Thorac Surg 2020;-:e---)
� 2020 by The Society of Thoracic Surgeons

utchinson-Gilford progeria syndrome (HGPS) is an
1
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Hautosomal dominant, fatal pediatric segmental pre-
mature aging disease (Figure 1).1 Cardiovascular and ce-
rebrovascular diseases constitute the major cause of
morbidity and mortality.2 Cases of HGPS patients with
severe aortic stenosis have been described in the litera-
ture, but in all of them, a conservative management was
followed.3,4 We describe the first successful treatment of a
HGPS patient with severe aortic stenosis who underwent
transapical transcatheter aortic valve replacement.

In January 2019, a 23-year-old man with HGPS was
referred to our institution for a severe aortic stenosis. The
patient’s weight was 20 kg and his height was 1.36 m
(body mass index 9.5 kg/m2). The patient, because of his
clinical features, was considered to be inoperable. He
underwent a two-dimensional and three-dimensional
echocardiographic examination that showed an aortic
mean gradient of 51 mm Hg and a three-dimensional
planimetric area of 0.6 cm2 (Video 1). The left ventricle
ejection fraction was 65%, confirmed by magnetic reso-
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heavily calcified and rigid, whereas the noncoronary cusp
was slightly mobile and 8 mm in length.
The patient then underwent a computed tomography

scan study to evaluate the technical feasibility of trans-
catheter aortic valve replacement. The aortic valve was
confirmed to be extensively calcified with calcification
extending into the left ventricle outflow tract. The heights
of the coronary arteries ostia were 5 mm for the left and 8
mm for the right. The sinotubular junction and ascending
aorta diameters were of 19 mm and 23 mm, respectively.
The study of coronary arteries by computed tomography
scan showed no significant lesions (Figure 2). The iliac
diameters were 3.5 mm to 4 mm bilaterally.
The main critical points for the valve replacement

procedure were considered the following: (1) the exten-
sive calcification of the aortic valve and left ventricle
outflow tract; (2) the very low position of the coronaries
ostia, especially the left one; and (3) the tissue frailty that
characterizes the progeria disease. The decision was
made to proceed with transcatheter aortic valve replace-
ment using a transapical approach owing to the small
caliber of the iliac-femoral axis and the severe hip anky-
loses. It was also decided to “protect” the left coronary
ostia by placing inside the coronary artery an undilated
stent, ready to be opened if occlusion occurred as result of
the implantation of the aortic valve prosthesis. The Sa-
pien 3 Ultra 20 mm (Edwards Lifesciences, Irvine, CA)
was considered to be the most appropriate transcatheter
valve to be used in this specific anatomic setting because
of an increased outer skirt height and a textured PET
material compared with the Sapien 3 or the Sapien XT,
and therefore with the potential for better sealing power
with a reduced risk of paravalvular leakage.
A left submammary thoracotomy of approximately 4

cm was then performed to expose the cardiac apex, and a
pacemaker lead was inserted into the right ventricle
through the left femoral vein. Coronary angiography was
performed and showed a left coronary artery without
significant stenosis; then, an extra backup 3.5 6F balance
middleweight universal guidewire was advanced into the
left anterior descending artery down to its distal tract, and
a 3.5 � 15 drug-eluting stent was positioned in the distal
left main artery but not expanded (Video 2). Q

At this point, the valve prosthesis was positioned across
the native aortic valve and the Sapien 3 Ultra 20 mm valve
was implanted (Video 3). Consideration was taken of the
low position of the left coronary ostium, and therefore the
aortic valve prosthesis was implanted in a lower position
The Videos can be viewed in the online version of this
article [https://doi.org/10.1016/j.athoracsur.2020.03.067]
on http://www.annalsthoracicsurgery.org.
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Figure 1. Patient affected by progeria.

Figure 3. Left coronary angiography after transcatheter aortic valve
replacement.
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than usual. At the end of the procedure, coronary angi-
ography showed normal perfusion of both coronary ar-
teries (Figure 3; Video 4). The unexpanded stent and the
guiding catheter were then removed. Transesophageal
echocardiography showed absence of paravalvular
leakage and a mean gradient of 9 mm Hg.

The patient’s postoperative course was totally un-
eventful and he was discharged to home on the eighth
day in good condition; predischarge echocardiography
confirmed a mean gradient of 11 mm Hg, absence of
paravalvular leakage, and no significant pericardial effu-
sion. At 10-month follow-up, the patient was in New York
Heart Association functional class I. The echocardiogra-
phy showed an aortic mean gradient of 16 mm Hg and no
Figure 2. Computed tomography scan: (A) right coronary ostium height; (
tubular junction; (E) bulky calcification in left ventricle outflow tract; and

CRP 5.6.0 DTD � ATS33726_proof
significant paravalvular leakage, with preserved left
ventricle ejection fraction.

Comment

Hutchinson-Gilford progeria syndrome is a progressive
degenerative disorder with an estimated incidence of one
in four million births, and therefore 300 to 350 children
B) left main ostium height; (C) intercommissural distance; (D) sino-
(F) virtual basal ring.
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were estimated to be living with progeria worldwide in
2014. The estimated and average lifespan is 14.6 years.5

The mutation causing HGPS is located in the chromo-
some 1, on the LMNA gene.6,7 The mutated allele pro-
duces an aberrant form of lamin A called progerin. The
accumulation of the progerin in the nuclear envelope of
the cells causes several symptoms in the body, the most
serious ones are in the cardiovascular system: HGPS
patients can rapidly develop stiffness in the blood vessels
(especially the carotids and the brain arteries), calcifica-
tion of the heart valves (especially the aortic one), and
coronary artery diseases.2 Mortality is, indeed, primarily
due to myocardial infarction, strokes, or congestive car-
diac failure between the ages of 7 and 21 years.2,3,8 No
effective therapy is currently approved, even if some
experimental drugs are undergoing trials. Owing to the
high risk-profile of HGPS patients, aortic stenosis has
been always managed conservatively.3,4

We have described the first case of successful treat-
ment of a HGPS patient with severe aortic stenosis.
Standard surgical aortic valve replacement was
considered to be a very high risk procedure, and
therefore transcatheter aortic valve replacement was
selected as a treatment option. Owing to the small
vessel diameter in the peripheral vasculature, a trans-
femoral approach was not feasible, and a transapical
access was used. A multidisciplinary team was involved
in the decision-making process as well as in the
execution of the procedure.

In conclusion, severe stenosis of the aortic valve is one
of the predominant causes of death among HGPS pa-
tients but has never been treated owing to the complexity
CRP 5.6.0 DTD � ATS33726_proof
of this pathology and the high-risk profile of these pa-
tients. We have demonstrated that, with the diagnostic
and therapeutic technologies available today, in patients
with HGPS treatment of a severely stenotic aortic valve is
feasible, and it could enhance life expectancy in these
patients.
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