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Transapical Closure
of a Pseudoaneurysm
of the Mitral-Aortic
Intervalvular Fibrosa

Pseudoaneurysm of the mitral-aortic intervalvular fibrosa is a rare but serious sequela
of endocarditis or valve replacement surgery. Because open-heart surgery is a high-risk
treatment option, alternative methods are sought. We present the case of a 77-year-old
man with a noninfected mechanical mitral valve whose pseudoaneurysm was repaired by
introducing an occluder device into the defect by a transapical approach. Upon follow-up
imaging, the defect was successfully closed. We conclude that percutaneous closure of
pseudoaneurysm of the mitral-aortic intervalvular fibrosa is a viable alternative to surgery
and that a transapical approach is an appropriate method of access. (Tex Heart Inst J
2015;42(3).285-8)

he mitral-aortic intervalvular fibrosa (MAIVTF) is an area of fibrous tissue

forming the anterior boundary of the mitral annulus and the posterior

boundary of the aortic annulus. It is sometimes called the mitral-aortic
curtain. This region is avascular and is generally spared from clinically recognized
disease processes. However, in the presence of aortic or mitral valve abnormalities
with disruption of the cardiac fibrous skeleton associated with surgical intervention
or infection, this area has a potential for pseudoaneurysm formation.

Pseudoaneurysm of the MAIVF (P-MAIVF) has been described most often in
patients who have a history of endocarditis or valve surgery. This condition most likely
arises from fibrotic damage caused by infection or by sutures rooted in the MAIVF
during valve replacement.! Although rare, P-MAIVF can produce life-threatening
sequelae. Certainly it warrants early definitive treatment.

We present the case of a 77-year-old man with P-MAIVF and a noninfected
mechanical mitral valve who underwent successful transcatheter closure of the defect
by the transapical approach. To our knowledge, this is only the 3rd percutaneous
repair performed for this abnormality to be noted in the medical literature and the
first through the transapical approach.

Case Report

In June 2013, a 77-year-old man was admitted because of shortness of breath during
physical activity. The patient had a history of mitral regurgitation, for which a
mechanical prosthetic mitral valve had been implanted in 1993. In more recent years,
he also had undergone the implantation of 6 coronary stents, which had led to the
discovery of a P-MAIVF. A transesophageal echocardiogram (TEE) confirmed the
presence of a P-MAIVF (Fig. 1A), as did a cardiac computed tomographic angiogram
(CTA) (Fig. 2A). Because of the patient’s age, history of cardiac surgery, and severe
emphysema, he was considered at high risk for repeat surgery, and a percutaneous
repair was planned. The cardiac CTA enabled measurement of the opening and the
subsequent selection of an occlusion device. The patient had no history of endocardi-
tis, and his TEE revealed no evidence of present infection.

Initially, we attempted to repair the pseudoaneurysm transfemorally, but this proved
unsuccessful, because the angle of approach was too acute for effective placement of
the occluder. During the transfemoral attempt, we were able to view the defect by
contrast injection (Fig. 3).
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When the patient was returned for a transapical
approach, he underwent general anesthesia and intra-
procedural TEE. A left minithoracotomy was performed
to approach the apex. A 14F sheath was then inserted
into the defect by transapical entry, and a 12-mm/10-
mm AMPLATZER® Ductal Occluder (St. Jude Medical,
Inc.; St. Paul, Minn) was advanced into the defect. The
occluder was placed successfully, in a manner that did
not interfere with the left ventricular outflow tract or
with prosthetic mitral valve function.

Upon installation of the occluder (Fig. 4), substan-
tial smoke was noted on echocardiographic views of the
pseudoaneurysm, indicating sluggish flow therein (Fig.
1B). A cardiac CTA obtained postprocedurally showed
successful closure of the defect (Fig. 2B).

Transesophageal echocardiography was used to view
the defect, to direct placement of the device, and to
document closure. The patient tolerated the procedure
well. Three months after the operation, we performed
follow-up left-sided heart catheterization and coronary
angiography to check on the pseudoaneurysm. This
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Fig. 1 Two-dimensional transesophageal echocardiograms
show A) the open defect at mid-esophageal view (112°) and

B) substantial smoke in the pseudoaneurysm during the closure
procedure.

* = occluded pseudoaneurysm; Ao = aorta; LA = left atrium;
MMV = mechanical mitral valve; OD = occluder device;
PSA = pseudoaneurysm

Fig. 2 Computed tomographic angiograms show the pseudo-
aneurysm A) untreated, in the mitral-aortic intervalvular fibrosa;
and B) with no contrast entry, indicating successful occlusion.

* = occluded pseudoaneurysm; Ao = aorta; LA = left atrium;
LV = left ventricle; LVOT = left ventricular outflow tract;
MMV = mechanical mitral valve; PSA = pseudoaneurysm;
RA = right atrium; RV = right ventricle
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Fig. 3 Angiogram during the transfemoral attempt shows the
catheter coursing retrograde through the aortic valve into the
pseudoaneurysm (PSA), with contrast injection.
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Fig. 4 Periprocedural cineangiograms (right anterior oblique
views) show the closure device A) being placed from a transapi-
cal approach through a delivery catheter and B) after deploy-
ment.

Cath = delivery catheter; OD = occluder device;
TEE = transesophageal echocardiographic probe

procedure showed no filling of the occluded defect,
which was now thrombosed. The most recent clinical
follow-up at our institution took place 3 months later,
at which time the patient was feeling better and had
only mild shortness of breath on exertion.

Discussion

Pseudoaneurysms of the MAIVF can have a substantial
impact on the cardiovascular system. The expansion of
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Fig. 5 Cardiac computed tomogram shows the pseudo-
aneurysm; black arrow indicates that the transapical approach
is the most direct and least problematic.

Ao = aorta; Apex = apex of the heart; LA = left atrium; LV = left
ventricle; MMV = mechanical mitral valve; PSA = pseudoaneu-
rysm; RA = right atrium; RV = right ventricle

the pulsatile cavity can compress the left atrium and
coronary vessels. The left circumflex coronary artery is
most often involved, but the other arteries can be in-
volved to varying degrees.! The pseudoaneurysm can
rupture into the aorta, the left atrium,? or the peri-
cardium (this last resulting in cardiac tamponade).>*
These life-threatening sequelae suggest that early treat-
ment is advisable.

In the past, -MAIVFs were treated surgically,
sometimes by aortic root replacement.’ Because of the
risks of major open-heart surgery, less invasive meth-
ods of closure have been sought. The first documented
percutaneous closure was performed in Spain in 2005
via the transfemoral approach.® Percutaneous repair has
also been performed through the transseptal approach,
as reported more recently.” Because our patient had a
mechanical prosthesis, we could not use the transseptal
approach. Our attempt at using the transfemoral
approach was unsuccessful because of the acute angle, so
we chose a direct transapical approach to the opening
of the pseudoaneurysm (Fig. 5). To minimize obstruc-
tion to the left ventricular outflow tract, we chose
the patent ductus arteriosus occluder.

We conclude that transcatheter closure is a viable and
effective treatment of P-MAIVEF. To our knowledge,
this is the 3rd published report of this treatment option
and the first of a transapical approach to the closure of
P-MAIVFE.
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