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Abstract

Infective endocarditis (IE) is a life-threatening condition
and during its course several complications may occur,
including embolic events, perivalvular extension and valvular
destruction. Echocardiography is fundamental across all
stages of the disease, from the diagnosis until the follow-up
after completion of the definitive therapy. Three-dimensional
transesophageal echocardiography (TEE) can demonstrate a
better anatomical definition and it is especially useful in the
assessment of perivalvular extension of the infection, prosthetic
valve dehiscence and valve perforation. In this article we
report a case of double damage in the same mitral valve:
leaflet perforation and rupture of chords in a patient with IE.

Introduction

Echocardiography has a known important role in the
diagnosis of IE, the prediction of embolic risk, the prognostic
assessment of the patients, as well as for their follow-up
under therapy, helping the physician in decision-making,
mainly when a surgical intervention is considered. In this
rare case, we demonstrate the additional value of the 3D TEE
in the assessment of double lesion in the same mitral valve
(perforation and ruptured chords) in the presence of IE with
a realistic, single and peculiar en face view of the mitral valve.

Case Presentation

A 55-year-old male patient with Acquired
Immunodeficiency Syndrome (AIDS) and chronic kidney
disease, undergoing dialysis, was admitted to a hospital
complaining of progressive dyspnea for 3 months, lower-
limb edema and sporadic episodes of fever. He had multiple
reports of previous hospitalizations due to dialysis catheter
infection and currently with multiple dental abscesses.
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Antibiotic therapy was introduced, and the patient was
submitted to cardiac evaluation.

A transthoracic echocardiography (TTE) showed diffuse
left ventricular hypokinesia with an ejection fraction
estimated at 45% (Simpson’s method). The valve was
diffusely thickened with multiple, small, movable thread-
like strands structures carpeting the entire atrial surface of
both leaflets. It was also observed that the mitral valve had a
suggestive image of perforation in the anterior leaflet, which
was responsible for generating a significant regurgitation
jet at the Color Doppler flow mapping. Furthermore, the
presence of a second regurgitation jet was demonstrated
from the posterior leaflet (Figure 1; Video 1). Two-
dimensional TEE (2D TEE) showed a characteristic anterior
leaflet perforation image with significant regurgitation
(Figure 2A, 2B; Videos 2 and 4). Additionally, a chordal
rupture image was observed in the apical two-chamber
view, related to the medial scallop of the posterior leaflet
(P3) with a second and eccentric valve regurgitation jet
(Figure 2C, 2D). The 3D TEE in the en face view of the mitral
valve realistically demonstrated the two valve dysfunction
mechanisms (Video 3). In a single and peculiar image, the
presence of an evident perforation and its precise location
were observed in the attachment basis of the anterior
mitral leaflet at the aortic-mitral curtain associated with
the presence of ruptured chords in the P3 scallop of the
posterior leaflet (Figure 3A).

After a period of antibiotic therapy, the patient
underwent cardiac surgery. The intraoperative findings
related to the double damage in the same valve - rupture of
the posterior leaflet chordal and perforation of the anterior
leaflet of the mitral valve - were confirmed (Figure 3B, 3C).
Mitral valve replacement was performed with implantation
of a biological prosthesis, without complications.

Discussion

IE may be responsible for acute mitral regurgitation
through several mechanisms, including leaflet perforation,
mitral valve annulus alteration secondary to abscess
formation, or chordae tendineae rupture.’

Native valve perforations develop in 10% to 30% of
patients with IE.2 An accurate differentiation between true
vegetations and other IE-related changes, such as ruptured
chordae, is frequently difficult to establish.?

Even with 2D TEE, which is much more sensitive than
TTE (90% vs 45%), perforations can be difficult to visualize
using 2D imaging alone. 3D TEE imaging can significantly
enhance detection of valvular perforations complicating IE.*
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Figure 1 - TTE. A) Parasternal long-axis view showing a thickened mitral valve with characteristic image of perforation (orange arrow) in the anterior leaflet
(left) and significant severe mitral regurgitation jet at the color Doppler flow mapping (right) originating from the perforation orifice; B) Apical four-chamber
view showing the thickened aspect of the entire valve (left) with a second jet of severe eccentric mitral regurgitation related to the posterior leaflet. RV: right

ventricle; LV: left ventricle; LA: left atrium; Ao: aorta.

Figure 2 — A) Four-chamber view showing the characteristic perforation
image in the anterior mitral leaflet (orange arrow); B) Color Doppler flow
mapping showing the regurgitation jet (orange arrow) originating from
the orifice; C) Two-chamber view showing ruptured chord associated
with P3 scallop of the posterior leaflet of the mitral valve; D) Significant
jet of severe mitral regurgitation related to the rupture of the P3 scallop
chords. RV: right ventricle; LV: left ventricle; LA: left atrium; LAA: left
atrial appendage.

Real-time 3D TEE is particularly useful in the assessment
of perivalvular extension of the infection, prosthetic valve
dehiscence and valve perforation.> We present a rare case
of two dysfunction mechanisms present in the same valve.

But that is the question: Is the chordae rupture of primary
etiology (since we have a diffusely thickened valve, even
without a previous diagnosis of mitral valve prolapse - MVP)
or secondary to the infection itself?

It is known that there are multiple causes of chordae
tendineae rupture. IE was considered the main etiology in
the remote past. However, currently, after some studies of
case series, it appears that the main etiology is primary, with
mitral valve prolapse being the leading cause.®

It is worth remembering that mitral valve prolapse is
considered a predisposing condition for both chordae
tendineae rupture and IE, since it makes the valve
anatomically abnormal and, therefore, a substrate for the
occurrence of vegetations.

Once an infection is installed, it is not a simple task
to identify the cause of the rupture: primary etiology or
endocarditis.

In a study conducted by Shirley Portuguese et al.,* 66% of
patients diagnosed with endocarditis were previously aware
of the presence of MVP, while only 9% of the primary etiology
group knew that they had the pathology.

This allows us to affirm that it is not safe, in this case, to
state that the chordae rupture is due to IE. It is possible that
this is a patient with rupture secondary to MVP, which was
a predisposing condition for the occurrence of endocarditis.

Still regarding this case, although the 2D TEE established
the diagnosis, the 3D TEE, through the singular en face view,
was able to demonstrate additional information, such as
extension and actual location of the valve perforation and
the ruptured chords with a realistic and peculiar view of
the mitral valve.

Especially in the context of IE, providing valuable data
such the mechanisms intrinsically responsible for valve
regurgitation, the exact location of the perforation is of great
importance and have not only diagnostic but also prognostic
value. The three-dimensional echocardiographic imaging
is ideal for interrogating the anatomy of each individual
components of the mitral apparatus.”'® So it is a better
approach to plan the surgical procedure, since it is possible
to define the valve dysfunction mechanism, as well as the
precise lesion location.

Conclusion

The 3D TEE is important for the accurate characterization
of the complexity of mitral valve lesions through a
better anatomical definition of the valve. This accurate
characterization of valve disease is fundamental for the
determination and planning of the surgical procedure.
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Figure 3 - A) Zoomed three-dimensional TEE imaging through en face view of the mitral valve, as seen from the left atrium showing the evident perforation
orifice (black arrow) in the attachment basis of the anterior mitral leaflet - scallop A2 - and ruptured chords (red arrow) in the P3 scallop of the posterior leaflet;
B) Surgical view of the mitral valve after opening the left atrium showing perforation in the anterior leaflet (black arrow); C) Surgically removed mitral valve
seen on its left ventricular face corroborating the echocardiographic image, showing perforation (black arrow) in the anterior leaflet and the P3 scallop (red
arrow) of the posterior leaflet, where the presence of ruptured chords (red arrow) can be observed.
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Video 1 - TTE showing a thickened mitral valve with image of perforation and
a significant regurgitation mitral jet origination from the orifice. Link: http://
abcimaging.org/supplementary-material/2023/3602/abc-322-video-1.mp4

Video 2 - 2D TEE showing a significant jet of mitral regurgitantion related to
the rupture of P3 scallop chords. Link: http://abcimaging.org/supplementary-
material/2023/3602/abc-322-video-2.mp4
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Video 3 - 3D TEE mitral en face view showing the double damage:
perforation and ruptured chords. Link: http://abcimaging.org/supplementary-
material/2023/3602/abc-322-video-3.mp4
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Video 4 - 2D TEE 4 chamber view showing the perforation image in the anterior
mitral leaflet. Link: http://abcimaging.org/supplementary-material/2023/3602/
abc-322-video-4.mp4
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Study Association

This study is not associated with any thesis or dissertation
work.
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