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ABSTRACT

The mitral-aortic intervalvular fibrosa of the heart is of great clinical and surgical importance, because of its involvement
in the anatomical and functional integrity of these two valves. In this work, we examined the morphology of the mitral-
aortic intervalvular fibrosa and its relationship to the mitral and aortic valves. Thirty formaldehyde-fixed adult human
hearts of both sexes were dissected and the structural organization, dimensions and area of the mitral-aortic intervalvular
fibrosa were determined. The mitral-aortic intervalvular fibrosa was a thin, translucent membranous area located between
the root of the aortic artery and the left atrioventricular orifice. In most cases (63%), the mitral-aortic intervalvular
fibrosa was approximately triangular in shape, with an area of 93.9 £ 47.4 mm?. The lower edge was associated with
the anterior cusp of the mitral valve and was 18.0 £ 2.2 mm long, whereas the anterior edge was continuos with the left
fibrous trigone and was 10.6 £ 3.0 mm long. The posterior edge was associated with the aortic wall and was continuos
with the right fibrous trigone. This edge was 11.7 = 3.4 mm long. These results may be useful for manufacturing protheses

to substitute this injured membrane.
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INTRODUCTION

The mitral-aortic intervalvular fibrosa, also known
as the mitral-aortic membrane, is a fibrous region of
the heart that is of great clinical and surgical impor-
tance, because of its location between mitral and aortic
valves and its involvement in the anatomical and func-
tional integrity of these two valves. The mitral-aortic
intervalvular fibrosa can be damaged by endocarditis,
degenerative calcifications or surgery of the mitral or
aortic valvular system [5]. Damage to the mitral-aortic
intervalvular fibrosa during substitution of the aortic
valve can lead to the formation of pseudoaneurysms or
other complications [6,15]. Pseudoaneurysms can cause
mitral valve dysfunction [7] and angina through com-
pression of the left coronary artery [2,12]. In addition,
rupture of this membrane during endocarditis may re-
sult in a secondary communication between the left
ventricle and the left atrium [1].

There is little information about the structural or-
ganization of the mitral-aortic intervalvular fibrosa.
The fibrous tissue of the mitral valve is reported to
be continuous with the fibrous aortic ring, and a dis-
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creet change in thickness marks the insertion of the
mitral valve [10]. However, in some cases, the mitral
fibrous ring is incomplete and does not occur in the
antero-medial region of the orifice. This arrangement
suggests a continuity between the collagenous fibers
of the anterior cusp of the mitral valve and those of
the mitral-aortic intervalvular fibrosa [3]. Consider-
ing the anatomical and physiological importance of
this structure, in this work we examined the morphol-
ogy of the mitral-aortic membrane and its relation-
ship to neighboring structures. The findings report-
ed here could be useful for manufacturing prosthe-
ses to replace injured membranes.

MATERIAL AND METHODS

Thirth hearts fixed in 10% formaldehyde solution were used
and were from adult cadavers of both sexes with ages varying
from 37 to 73 years old that belonged to the Department of
Anatomy of the Center for Biological Sciences of the Federal
University of Pernambuco.

The left and right atria were removed from the hearts through
an incision along the coronary furrow, after which the epicardium
was removed and the areas then cleaned. The anatomical region
of interest was examined with transillumination to allow better
visualization of its form and limits. The dimensions of the
mitral-aortic intervalvular fibrosa were measured using a ruler
and calipers and these values were used to calculate the area.
The structural organization of the mitral-aortic intervalvular
fibrosa was also recorded. The collected data were placed in
tables and analyzed statistically. Later, the observed structures
were photographed for documentation.
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RESULTS

The mitral-aortic intervalvular fibrosa was a
membranous structure with a thin, translucent wall
and was located between the root of the aortic artery
and the left atrioventricular orifice. In most cases (19
hearts, 63%), the mitral-aortic membrane was trian-
gular (Fig. 1). However, in six hearts (20%), the mi-
tral-aortic intervalvular fibrosa was rectangular in the
lower region and triangular in the upper region (Fig.
2), and in five hearts (17%) it was completely rectan-
gular (Fig. 3).

The area of the mitral-aortic intervalvular fibrosa
was 93.9 £ 47.4 mm?. In most cases (57%), the pos-
terior edge was associated with the root of the aor-
tic artery and the right fibrous trigone and was 11.7
*+ 3.4 mm long. Similarly, the anterior edge of the
membrane was continuous with the root of the aor-
tic artery and the left fibrous trigone was 10.6 + 3.1
mm long. In six hearts (20%), the anterior edge was
larger than the posterior while in seven hearts (23%),
the two edges were of the same measure. The inferi-
or edge of the mitral-aortic intervalvular fibrosa was
continuous with the anterior cusp of the mitral valve
and was 18.0 £ 2.2 mm long (Fig. 2).

-

DISCUSSION

The occurrence of pseudoaneurysms in the mitral-
aortic intervalvular fibrosa is a rare, but potentially
fatal complication of aortic and mitral valve surger-
ies, of valvular infective endocarditis and of thoracic
trauma [6]. Since the mitral-aortic intervalvular fib-
rosa is relatively avascular and offers little resistance
to infection [12], infection of this tissue may result in
the formation of abscesses or pseudoaneurysms, or a
direct communication from the left ventricular out-
flow to the left atrium [9]. Pseudoaneurysms in the
mitral-aortic region represent a complication of in-
fective endocarditis [1,4,9,12,14] since they may rup-
ture into the pericardial sac to cause potentially fa-
tal hemopericardium [4,8], or into the left atrium to
cause mitral regurgitation [1,9,14]. In some cases, the
pseudoaneurysm may remain intact and appear as a
pulsating cavity of systolic expansion during exam-
ination [11,13,15]. In addition, a pseudoaneurysm in
the mitral-aortic intervalvular fibrosa can compress
the left coronary artery and lead to clinical signs of
chest angina [2,12].

As shown here the mitral-aortic intervalvular fi-
brosa is an area of very thin tissue when compared

e

Figure 1. Photograph of a heart after removal of the atrium showing the triangular aspect of the mitral-aortic intervalvular fibrosa
(MAIVF). AW- aortic wall, MV- mitral valve, TV- tricuspid valve, RFT- right fibrous trigone.
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Figure 2. Photograph of a heart showing the upper triangular and lower retangular aspects of the mitral-aortic intervalvular fibrosa
(MAIVF). AW- aortic wall, MV- mitral valve, RFT- right fibrous trigone, LFT- left fibrous trigone.

Figure 3. Photograph of a heart showing the rectangular aspect of the mitral-aortic intervalvular fibrosa (MAIVR). MV- mitral
valve, TV- tricuspid valve, AV- aortic valve, PV- pulmonary valve, RFT- right fibrous trigone, LFT- left fibrous trigone.
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with the aortic wall or the anterior cusp of the mitral
valve. The fibrous mitral ring has been reported to be
incomplete anteriorly in the mitral-aortic region and
our findings agree with this condition. The thin, frag-
ile constitution of this region increases its susceptibi-
lily to secondary dilation following valvular surgery,
endocarditis or thoracic trauma and can lead to the
appearance of pseudoaneurysms that may eventually
rupture [3]. The propensity of this region to damage
means that a detailed anatomical knowledge is nec-
essary when planning surgical interventions in order
to avoid complications such as pseudoaneurysms and
mitral regurgitation [6,14]. In some cases of surgical
intervention to replace the mitral and aortic valves, re-
construction of the mitral-aortic intervalvular fibrosa
is used to prevent subsequent complications [5].

In most of the cases studied here the mitral-aor-
tic intervalvular fibrosa was triangular in shape, and
its base was continuous with the anterior cusp of the
mitral valve. The sides of this triangle were approx-
imately of the same length, with the posterior edge
being continuous with the right fibrous trigone. The
area of this membrane varied considerably among
the hearts.
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