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Although the Ross procedure is still the preferred op-
eration for aortic root replacement in children and
young adults, the number of reoperations for autograft
root dilatation after the Ross procedure has increased

in recent years.1-4

In our ongoing prospective clinical and echocardiographic
follow-up study of 146 consecutive patients undergoing a Ross
procedure with the root replacement technique since 1988, 29
patients have undergone pulmonary autograft reoperations to date.
In most cases valve cusps are intact, but because of progressive
autograft root dilatation coaptation of the cusps is lost and aortic
valve regurgitation occurs.

We report a patient who presented with severe aortic regurgi-
tation due to asymmetric autograft dilatation caused by a dissec-
tion in the noncoronary sinus of Valsalva.

Clinical Summary
A 50-year-old woman with a bicuspid native aortic valve, symp-
tomatic moderate aortic regurgitation, and a dilated left ventricle
with good systolic function returned for reoperation 9 years after
undergoing a modified Ross procedure with the root replace-
ment technique. The patient had symptoms of fatigue and
dyspnea on exertion. Echocardiographic examination 4 months
before the reoperation showed severe aortic and pulmonary
regurgitation and a dilated left ventricle with an end-diastolic
diameter of 62 mm and end-systolic diameter of 48 mm. Fur-
thermore, the ascending neoaorta was severely dilated with a
diameter of 54 mm.

At reoperation the neoaortic root showed asymmetric dilatation
with bulging of the noncoronary sinus of Valsalva. After the
neoaortic root was opened, a large transverse intimal tear that
extended into the media was seen in the noncoronary sinus of the
autograft root, causing the asymmetric dilatation (Figure 1). This
tear was limited to the autograft wall and had no connection
with the distal suture line. The autograft valve leaflets appeared
normal. The pulmonary autograft was replaced with a mechan-
ical valve conduit of 25 mm (St Jude Medical Inc, St Paul,
Minn), and the pulmonary allograft was replaced with a cryo-

preserved pulmonary allograft. The procedure and postopera-
tive course were uneventful.

Microscopic examination revealed a viable pulmonary au-
tograft valve and neoaortic wall. The valve leaflets showed
intimal hyperplasia on the ventricular side, and intimal and
adventitial fibrosis of the neoaortic wall was present. In addi-
tion, cystic medial necrosis with fragmentation, loss of elastic
fibers, and deposition of mucopolysaccharides were found
throughout the media. The tear of the neoaortic wall extended
beyond the intima into the media. The defect was already covered
with mucopolysaccharides, but without neo-endothelization, sug-
gesting that this tear was at least a few months old but no more
than 1 year old.

Discussion
In most of the 29 reoperative autograft cases at our institution,
progressive dilatation of the neoaortic root resulting in aortic
regurgitation necessitated reoperation. Histologic findings in the
explanted autografts comprised cystic medial necrosis with frag-
mentation, loss of elastic fibers, and deposition of mucopolysac-
charides.1 The current case is different from the other reoperative
autograft cases in our experience and raises concern for the fol-
lowing reasons.

The asymmetric root dilatation was a result of an intimal tear of
the noncoronary sinus extending into the media, causing a limited
dissection that potentially could lead to a free wall rupture. The
autograft dissection presented 9 years after the initial Ross proce-
dure. Luciani and colleagues5 reported an autograft dissection 8.5
years after the initial Ross procedure. This dissection also occurred
in the noncoronary sinus, suggesting the possible vulnerability of
this specific location to rupture. This intima rupture was in a
longitudinal direction and did not interfere with any of the suture
lines (G. B. Luciani, MD, personal communication, 2005). Aortic
dissection is usually characterized by longitudinal cleavage of the
aortic media by a dissecting column of blood, which was not
present in the explanted autograft root described by Luciani and
colleagues or in our presented case.

A new observation emerging from our report is that progressive
dilatation of the neoaortic wall makes it increasingly weak and
prone to rupture late after the initial Ross procedure.

Furthermore, the dissection in the neoaortic wall existed for
months without any clinical signs. Because of the limited size of
the intimal tear and denervation of the neoaortic root, the patient
did not have pain, and a potentially lethal complication is hard to
recognize without careful echocardiographic monitoring.

This report illustrates that the pulmonary autograft not only can
show dissection but also may rupture, causing a potentially life-
threatening complication. High awareness of potential neoaortic
root dissection is required in all patients with autograft roots,
particularly those patients whose autograft root gradually dilates
over the years.
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Therefore, continuing and frequent systematic echocardio-
graphic surveillance of this patient group is highly recommended
in the second decade after the operation.
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Figure 1. Explanted autograft root with
a transverse dissection of the non-
coronary sinus. The valve leaflets ap-
pear normal. A, Proximal flap of the
dissection; microscopic overview (in-
serted picture A, hematoxylin-eosin,
�40) shows abrupt disruption of the
fibrosed intima, the dissection flap, and
a bare media without signs of neo-
endothelization. B, Dissection area of
the neoaortic wall; microscopic detail
(inserted picture B, hematoxylin-eosin,
�100) shows only the typical frag-
mented autograft media without en-
dothelial lining. C, Distal anastomosis
between autograft root and native as-
cending aorta; inserted picture C shows
the microscopic overview (hematoxylin-
eosin, �100) in this area.
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