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Abstract

A man who had underwent double valve replacement surgery was admitted
with paravalvular leakage. Aortic root dilated and only a small amount of tissue
was found around the aortomitral curtain. These anatomical change was
thought to be the result of longstanding PVL. We performed bent all operation
with aortomitral reconstruction and mitral valve replacement. The patient was
managed successfully and we report it.
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Case Presentation

A 50-year-old man was admitted to a local medical center
with symptoms of progressive dyspnea for three weeks. About
24 years previously he underwent Double Valve Replacement
(DVR) surgery for infective endocarditis of the aortic and mitral
valves. A transthoracic echocardiogram revealed severe aortic
regurgitation with a dilated aortic root and moderate left ventricular
dysfunction. The patient was transferred to our hospital for further
evaluation and management, and additional echocardiography and
thoracic computed tomographic angiography were performed. The
Transthoracic Echocardiogram (TTE) showed moderate-to-severe
aortic regurgitation due to paravalvular leakage, a well-functioning
prosthetic mitral valve and mild-to-moderate tricuspid regurgitation
(Figure 1). CT angiography revealed a60-mm ascending thoracic
aortic aneurysm and 66mm dilated aortic root (Figure 2).

Our preoperative plan was to perform the bent all procedure,
which comprises ascending aorta and hemi arch replacement and
tricuspid annuloplasty. A median sternotomy and conventional
cardiopulmonary bypass were performed with moderate hypothermia
and ante grade and retrograde blood cardioplegia. The aorta was
transected. The leakage point was located between the annulus
of the noncoronary sinus and the prosthesis. The sewing ring of
the mechanical mitral valve was exposed and found to be adhered
to the mechanical aortic valve for about 2cm (Figure 3). A partial,
continuous annular suture had been used to secure the pledgeted
annular mattress suture during the previous mitral valve replacement
and connected the sewing rings of the mechanical aortic valve to the
sewing ring of the mechanical mitral valve. We replaced the mitral
valve with a reconstruction of the aorto-mitral continuity using
bovine pericardium and a two-patch technique. The superior vena
cava was divided just distal to the venous cannula to expose the left
atrial roof. A vertical incision in the aorta was extended into the left
atrial roof. The previously inserted prosthetic valves were removed
and a bovine pericardial patch was tailored to replace the anterior

mitral annulus and the aorto-mitral curtain. After insertion of the
prosthetic mitral valve, a second pericardial patch was sutured to the
anterior portion of the prosthetic mitral valve simultaneously with
the first patch. After replacement of the mitral valve, everted pledget
buttressed mattress sutures were added along the aortic annulus
and pericardial patch. Coronary buttons of the coronary ostia and
margin of aortic tissue were mobilized and the aorta was trimmed.
Residual tissue from the first pericardial patch was excised and a St.
Jude 25mm composite graft (Valsalva graft) was implanted. Coronary
buttons were implanted into the newly constructed composite graft
using running 5-0 polypropylene sutures. A distal anastomosis was
constructed to the aorta, which had been trimmed to the lesser
curvature of aortic arch. The second patch was folded over and used
to close the left atrial roof. Tricuspid annuloplasty was performed
using a 29mm Duran ring.

The patient was discharged without complications on the
thirteenth postoperative day. One year after the operation,
transthoracic echocardiography was performed. There was no

Figure 1: Preoperative transthoracic echocardiogram.
A preoperative Transthoracic Echocardiogram (TTE) showed moderate-to-
severe aortic regurgitation from paravalvular leakage.
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Figure 2: Preoperative CT angiography.
CT angiography revealed a 60mm ascending thoracic aortic aneurysm and
66mm dilated aortic root.

Figure 3: Intraoperative findings.
A 1mm probe was inserted into the left ventricle through the hole between the
sewing ring and aortic annulus (black arrow).

paravalvular leakage and his ejection fraction had normalized.
Discussion

Paravalvular Leak (PVL) is an uncommon complication
associated with prosthetic valve replacement, and 3% of patients with
PVL require reoperation because of heart failure and/or hemolysis
[1-4]. Although the factors causing PVL are still controversial, several
factors increase PVL risk. Using operative findings, Kuwabara et
al. classified and defined the following causes of PVL: cutting of
the annulus, suture laxity, infection, and valve-on-valve structure
[5]. Some studies suggest different factors are associated with PVL
depending on time of onset. These studies found that early onset
PVLs are usually caused by technical aspects of the surgical implant
and late PVLs are associated with consequences of suture dehiscence
caused by endocarditis or the gradual resorption of incompletely
debrided annular calcifications [6]. Several reports describe the most
frequent PVL sites. De Cicco et al. Reported that aortic PVL is more

frequent at the nadir of the right coronary and noncoronarycusp, and
that mitral PVL, seen by viewing the mitral annulus in a clock format
from the surgeon’s view, is more frequent between hour 5 and hour 6
and between hour 10 and hour 11 [7]. However, no reports describe
the frequency of PVL sites in DVRs. In our case, the PVL was at the
nadir of the non coronary sinus. The patient underwent DVR for
infective endocarditis about 24 years ago. No medical records were
available to determine if the PVL occurred in the early postoperative
period or recently. However, it was thought that the PVL occurred in
the early postoperative period because the preoperative and operative
findings of ascending aortic aneurysm and root dilatation suggested
longstanding volume overload caused by PVL. Furthermore, only a
small amount of tissue was found around the aortomitral curtain.
It was not certain if the loss of aortomitral continuity occurred as a
result of longstanding PVL; however, it was thought that the dilated
aortic root might have contributed to the aortomitral curtain loss.
The sewing rings of the previously replaced mechanical aortic and
mitral valves were connected by continuous running sutures. These
operative findings suggest that the previous endocarditis extended to
the aortomitral curtain and the tissue of the aortomitral curtain was
too fragile to secure the sewing ring with pledget buttressed annular
sutures. We suspect this abnormal aortomitral connection induced
friction between the sewing ring and aortic annulus that caused the
PVL. The patient underwent aortomitral reconstruction with the bent
all procedure and was successfully managed. We feel that if the initial
operation was an aortomitral reconstruction rather than a simple
DVR, this unusual case of PVL might not have occurred.
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