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Aortic dissection after the Ross procedure
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The Ross procedure is performed for the 
treatment of aortic valve disease in children 
and young adults. The diseased aortic valve is 
removed and replaced with the patient’s pul-
monary valve, and a pulmonary homograft is 
implanted in the pulmonary position. 

The Ross procedure due to outstanding 
hemodynamic parameters and no need for anti-
coagulation provides the patients with a better 
quality of life compared to the patients who 
have undergone the mechanical aortic valve 
replacement. The implantation of the autograft 
in the subcoronary position was first described 
by Donald Ross. Then the Ross procedure has 
been modified and shifted toward a full root 
replacement technique. However, the implan-
tation of pulmonary autograft as a full root may 
be complicated by dilatation of the autograft 
caused by systemic pressure higher than pul-
monary pressure [1]. In cases of concomitant 
aortic valve stenosis with a very small aortic 
annulus or with a narrowed left ventricular out-
flow tract, the Ross-Rastan-Konno procedure is 
an option of surgical treatment [2].

We present here a 49-year-old male pa-
tient who was admitted to the hospital due 
to dissection of the aneurysm of the autograft 
which had been found on follow-up magnetic 
resonance imaging (Figure 1A) 15 years after 
the Ross procedure. The indication for the 
cardiac magnetic resonance imaging was 
pulmonary autograft widening to 53 mm iden-
tified five months earlier by echocardiography. 
Implantation of the pulmonary autograft in the 
aortic position was performed using the root 
replacement technique. The indication for the 
Ross procedure was bicuspid aortic valve ste-
nosis. On admission to the hospital, the patient 

was asymptomatic, in good condition without 
complaints of chest pain or worsening of phys-
ical capacity. Lately, increased blood pressure 
was observed. Transthoracic echocardiography 
revealed a left ventricular dilatation  to 65 mm, 
the left ventricular ejection fraction of 55%, 
dilatation of the autograft to 66 mm with 
dissection (Figure 1B–C), moderate autograft 
valve insufficiency and normal functioning of 
the pulmonary homograft. Cardiac computed 
tomography was performed to assess coronary 
arteries before surgery and showed normal 
vessels without significant stenosis, a dissec-
tion limited to the aneurysm of the autograft 
(Figure 1D–E) and a normal aortic arch with 
the descending aorta. The patient was referred 
for emergency surgery and underwent the 
Bentall procedure (the autograft and the valve 
were replaced with a conduit of the aorta and 
a mechanical valve, Figure 1F). Another option 
of surgical treatment for pulmonary autograft 
aneurysm can be one of the aortic valve- 
-preserving procedures — the reimplantation 
of the native valve within a vascular graft or 
aortic remodeling of the root with valvuloplas-
ty [3, 4]. These options were not considered 
because of degeneration and prolapse of the 
right coronary cusp of the pulmonary autograft 
valve. It was not possible to perform repair of 
autograft valve. The patient’s postoperative 
course was uneventful.

Aortic root or ascending aorta dilatation 
and aortic regurgitation are relatively common 
consequences of the Ross procedure, which oc-
cur in 20%–30%, but dissection of the autograft 
is a rare complication [5]. To  our knowledge, 
only a few cases of post-Ross procedure aortic 
dissection have been reported.
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Figure 1. A. Magnetic resonance imaging, balanced steady-state free precession image, orthogonal to left ventricular outflow tract view 
shows dissection of the aneurysm of the autograft (arrow) and aortic regurgitation jet. B, C. Echocardiography imaging, a modified right 
parasternal short axis plane of the autograft above the neoaortic valve with dissection (arrow) (B), with color Doppler (C). D, E. Computed 
tomography angiography, a cinematic rendering reconstruction shows dissection of the aneurysm of the autograft (arrow). F. Computed 
tomography angiography, volume rendering reconstruction visualizes the thoracic aorta after Bentall procedure
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