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Abstract

Background Cleft in the mitral valve leaflet is a primary cause of congenital mitral regurgitation, stemming

from developmental anomalies in the mitral valve and frequently associated with other congenital heart defects. Con-
current presence of cleft in mitral valve leaflet with atrial septal defect and ventricular septal defect is relatively rare.
Echocardiography, especially transesophageal echocardiography, is essential in diagnosing cleft mitral valve leaflet
and related congenital heart defects, providing critical, detailed imagery for accurate assessment. This study pre-
sents a young female patient whose anterior mitral cleft, along with atrial septal defect and ventricular septal defect,
was revealed through three-dimensional transesophageal echocardiography.

Case presentation A 25-year-old Iranian female, experiencing progressive dyspnea and diminished physical capac-
ity over 3 months, was referred to our hospital. Initial examination and transthoracic echocardiography indicated
severe mitral regurgitation. Further evaluation with transesophageal echocardiography corroborated these findings
and identified a cleft in the anterior mitral valve leaflet, coupled with mild left ventricular enlargement and significant
left atrial enlargement. The complexity of the patient’s condition was heightened by the diagnosis of cleft mitral valve
leaflet in conjunction with atrial septal defect and ventricular septal defect, showing the complex nature of congenital
defects.

Conclusion This case emphasizes the critical role of transthoracic echocardiography in diagnosing cleft of mitral
valve leaflet and associated cardiac anomalies, showcasing its superiority over transthoracic echocardiography

for detailed visualization of cardiac structures. The identification of multiple congenital defects highlights the neces-
sity for a comprehensive diagnostic approach to manage and treat patients with complex congenital heart diseases
effectively. Future research should aim to refine diagnostic methodologies to enhance patient outcomes for cleft

of mitral valve leaflets and related congenital conditions.
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Introduction

Cleft mitral valve leaflet (CMVL) represents the predom-
inant cause of congenital mitral regurgitation (MR), a
condition characterized by improper closure of the mitral
valve, leading to backward flow of blood from the left
ventricle into the left atrium. Originating from congenital
anomalies in the mitral valve’s development, specifically
mitral hypoplasia, CMVL frequently coexists with other
congenital heart defects. The most common of these are
atrioventricular septal defects, which underscore the
complex nature of congenital cardiac anomalies [1-6].

The clinical manifestation of CMVL varies widely,
with the severity of MR ranging from mild to severe. In
its initial stages, particularly in younger patients, CMVL
may only induce mild MR, often going undetected owing
to the absence of significant symptoms. However, as
patients age, the severity of MR can escalate, leading to
more significant cardiac complications [3, 7].

Echocardiography is essential for diagnosing mitral
valve anomalies, but transthoracic echocardiography
(TTE) has limitations [8-11]. Transesophageal echo-
cardiography (TEE), however, offers a more direct and
detailed view of the mitral valve and cardiac structures,
overcoming the shortcomings of TTE and providing
crucial imaging for identifying complex cardiac abnor-
malities such as CMVL, atrial septal defect (ASD), and
ventricular septal defect (VSD) [12-15].

In this report, we explore the case of a young female
patient presenting with severe symptoms of MR. Uti-
lizing TEE, we identified not only an anterior mitral
cleft but also concurrent ASD and VSD, illustrating the
complex interplay of congenital defects in patients with
CMVL.

Case presentation

We report the case of a 25-year-old female Iranian
patient who was referred to our clinic with 3-month his-
tory of progressive dyspnea and limitations in daily activ-
ities. The patient described a gradual onset of symptoms,
which had increasingly interfered with her ability to per-
form routine tasks.

Upon initial evaluation, the patient appeared in mild
distress due to dyspnea. Other vital signs were within
normal limits, with a blood pressure of 110/70 mmHg
and a heart rate of 90 beats per minute. Physical examina-
tion was notable for a 2—-3/6 grade holosystolic murmur
best heard at the left sternal border, suggesting valvular
heart disease as a potential underlying cause.

Given the clinical presentation and the physical exami-
nation findings, the patient underwent a TTE to further
evaluate the suspected valvular pathology. In the TTE
evaluation, the findings were as follows: The ejection
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fraction (EF) was 55%, indicating preserved systolic func-
tion. There was mild left ventricular enlargement with
left ventricular end-diastolic volume index (LVEDVI) of
69 cc/m?. Severe left atrial (LA) enlargement was noted,
with left atrial volume index (LAVI) of 48 cc/m?. The
mitral valve (MV) appeared myxomatous, with suspicion
of the flail of the posterior mitral valve leaflet (PMVL),
leading to MR evidenced by two distinct regurgitant jets.
Additionally, moderate tricuspid regurgitation (TR) was
observed.

Following the initial diagnostic evaluation with TTE,
which suggested severe MR among other findings, a com-
prehensive TEE was performed to enable a more detailed
assessment of the mitral valve anatomy and associated
cardiac structures. The procedure was carried out under
local anesthesia and mild conscious sedation, following
proper preparation and draping of the patient.

The TEE findings corroborated some of the TTE results
and provided additional insights into the patient’s cardiac
condition. Mild left ventricular enlargement was con-
firmed, with LVEDVI of 69 cc/m? and EF remained sta-
ble at 55%, indicating preserved systolic function. Severe
LA enlargement was observed, with LAVI of 48 cc/m?
consistent with the volume overload from severe MR.
Small size primum ASD (6 mm) with a left-to-right shunt
and a tiny perimembranous VSD were also observed. The
MYV was noted to be thickened with a cleft in the ante-
rior mitral valve leaflet (AMVL). Moderate TR was also
noted. The pulmonary to systemic flow ratio (Qp:Qs
ratio) was 1.1 (Figs. 1, 2, 3, 4).

Despite the Qp:Qs ratio being below 1.5 with no signif-
icant shunt, indicating no significant right-to-left shunt,
the patient was a candidate for surgery owing to the pres-
ence of severe MR caused by a cleft, and EF below 60%.

Discussion
Clefts, which are narrow openings or imperfections, are
believed to stem from a partial manifestation of an endo-
cardial cushion defect, primarily affecting the anterior
mitral valve leaflet, with a frequency of 1:1340 in chil-
dren. In adults, this condition is rare and accounts for
33% of congenital mitral valve regurgitation cases [16,
17]. However, if the atrioventricular junction is intact and
MR is minor, individuals can remain symptom-free for
an extended period, and the mitral cleft might be discov-
ered incidentally [8]. Although cleft is the primary cause
of MR, it is frequently exacerbated by anterior leaflet
restriction and annular dilatation. The degree of regurgi-
tation is the result of interactions between the papillary
muscles, accessory chordal attachment, left atrium, and
free wall of the left ventricle [7, 8].

Several instances of mitral cleft have been docu-
mented. For example, Mohammadi et al. described a case



Alizadehasl et al. Journal of Medical Case Reports (2024) 18:387

Adult Echo
_ 1206668912

o 0 1w
—

PAT T: 37.0C
TEE T: 39.0C

Page 3 of 5

TIS0.2 MI 0.9

e

0

Fig. 1 Mid-esophageal four-chamber view showing small-size atrial septal defect (6 mm) with left to right shunt
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Fig. 2 Mid-esophageal long-axis view showing central mitral valve
regurgitation

involving a woman experiencing heart failure symptoms
during her eighth decade of life. A more detailed inves-
tigation uncovered a rare occurrence of clefts in both
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anterior and posterior segments of the mitral valve [17].
Similarly, Muller et al. reported on a unique case featur-
ing isolated multiple mitral clefts, with the patient having
two clefts in the posterior and one in the anterior seg-
ment of the mitral valve [18]. The term “isolated mitral
cleft” refers to a condition where the mitral valve cleft
exists without any association with an atrioventricular
septal defect or a common atrioventricular junction [19].

One important aspect of defects is their co-occurrence
with other congenital anomalies. As an example, partial
anomalous pulmonary venous connection (PAPVC) is
often associated with ASD. PAPVC can be isolated or
occur with other cardiac congenital diseases, including
ASD, VSD, or PDA. The type and location of PAPVC can
influence the severity of symptoms and the likelihood of
associated anomalies. For example, PAPVC with supe-
rior anomalous drainage is frequently associated with
superior sinus venosus ASD, while PAPVC with inferior
anomalous drainage is often linked to inferior sinus veno-
sus ASD. Accurate diagnosis and early management are
crucial to address complex cardiac anomalies and opti-
mize outcomes.

Fig. 3 Mid-esophageal commissure view showing severe mitral valve regurgitation due to anterior mitral valve cleft
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Fig. 4 Three-dimensional echocardiography at the end face mitral
valve view showing a profound indentation (cleft) at 2 o'clock
position

Echocardiography stands as the premier choice for
imaging when evaluating congenital anomalies of the
mitral valve, providing intricate details on the valve’s
anatomy and morphology, as well as the mechanism
and extent of mitral regurgitation. While two-dimen-
sional (2D) echocardiography might present challenges
in assessing mitral clefts, three-dimensional (3D) echo-
cardiography can offer a more detailed and sophisti-
cated analysis of the valve’s three-dimensional structure
[1]. Three-dimensional echocardiography enhances the
visualization of the mitral leaflets and annulus, the sub-
valvular apparatus, and their spatial relationships with
surrounding structures, offering real-time anatomical
views of the mitral valve [20].

The integration of 2D and 3D echocardiography tech-
niques is particularly beneficial for diagnosing clefts and
providing precise guidance for repair surgeries. Surgeries
informed by this combined echocardiographic approach
have demonstrated a high success rate of 93% [21, 22].
In the case under discussion, echocardiography played a
crucial role in diagnosing the cleft.

In our study, although an experienced echocardiogra-
pher performed TEE, it is essential to consider the util-
ity of magnetic resonance imaging (MRI) in identifying
congenital abnormalities. MRI demonstrates significant
advantages over TEE in this regard. Its superior spatial
resolution and excellent soft tissue contrast allow for
detailed visualization of complex anatomical structures
and small intracardiac lesions [23-25]. MRI provides
a comprehensive, three-dimensional view of the heart
and surrounding structures, free from the limitations
of acoustic windows that affect TEE, facilitating a more
holistic assessment of both cardiac and extracardiac
anomalies. Additionally, MRI is noninvasive, which
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makes it safer and more patient-friendly, particularly
for pediatric patients. Unlike TEE, which is invasive
and can cause discomfort and risks such as esophageal
injury, MRI offers a more comfortable and risk-free
alternative for patients [26, 27].

This study highlights a rare case of AMVL with ASD
and VSD, illustrating the importance of detailed imaging.
However, its nature as a single case report limits the abil-
ity to generalize the findings. While TEE was essential for
the diagnosis, it may not be available in all settings.

Conclusion

Conducting thorough cardiac imaging, particularly
through TEE, is crucial for identifying valvular abnor-
malities, especially in specific patients presenting with
symptoms suggestive of significant valvular pathol-
ogy. While TTE is an initial and valuable screening
tool, TEE offers enhanced visualization and can reveal
pathologies that may be missed or inadequately charac-
terized on TTE alone.

In the case presented, the patient’s symptoms of severe
MR prompted initial evaluation with TTE, which pro-
vided valuable information but did not fully outline the
other coexisting cardiac abnormalities. However, TEE,
with its superior spatial resolution and ability to obtain
closer proximity to the heart structures, offered a more
detailed assessment, revealing additional abnormalities.
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