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ABSTRACT

for surgical repair due to distorted annular geometry.

rare association.

Mitral valve cleft is a progressive congenital anomaly that can lead to severe mitral regurgitation and pulmonary hypertension. Mitral valve cleft is often
associated with complete atrioventricular canal defects. However, its association with partial defects is less common and presents unique technical challenges

The etiology of this lesion is unknown, and diagnosis of mild cases may be difficult at an early age. Although, the severity of regurgitation and valve
thickening tend to show a progressive course over time. This case report presents the clinical presentation and a critical surgical challenge treatment of a
26-year-old female patient diagnosed with mitral cleft in conjunction with a partial atrioventricular canal defect, representing an advanced example of this

Keywords: Mitral Cleft, Atrial Septal Defect, Mitral

Regurgitation

Introduction

Mitral valve cleft is a congenital division defect in one of the
mitral valve leaflets that leads to mitral regurgitation [1]. Mitral
clefts may exist in isolation or can be seen in association with
atrioventricular canal defects [2,3]. The anterior (aortic) leaflet
of the mitral valve is the most involved in most cases of mitral
cleft [1,4]. Posterior leaflet involvement may occur, but it is very
rare and usually acquired; congenital posterior mitral clefts are
mostly isolated and not associated with atrioventricular canal
defects [5,6]. A slit-like defect in the valve leaflet disrupts
the closure of the anterior and posterior leaflets and improper
coaptation of the leaflets [1,6]. This leads to mitral regurgitation,
which over time progresses to pulmonary hypertension and
eventually heart failure [2,7].

This case report presents the clinical presentation and treatment
of a 26-year-old female patient diagnosed with mitral cleft in
conjunction with a partial atrioventricular canal defect.

Case Presentation

A 26-year-old female patient referred to institutional hospital
with complaints of dyspnea on exertion and reduced exercise
capacity. Her past medical history was remarkable with
congenital atrioventricular septal defect that was diagnosed
during pregnancy 4 years ago. She successfully completed
her pregnancy without any hemodynamic and cardiovascular
complication. Her ventricular septal defect spontaneously
underwent spontaneous closure over time. The patient’s physical
examination was in stable general condition. Pulmonary and
cardiac auscultation were unremarkable. A 2-3/6 systolic
murmur was noted at the mesocardiac region without associated
thrill. Heart sounds were normal no audible murmurs, and
no peripheral edema was observed. Her echocardiography
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demonstrated a preserved left ventricular ejection fraction (EF
55%). Moderate mitral regurgitation (MR) was detected, and
pulmonary artery pressure was estimated at 40 mmHg also
right ventricle was dilated. Additionally, echocardiographic
evaluation revealed thickening of the anterior mitral leaflet with
central mitral regurgitation. A cleft was noted in the anterior
mitral leaflet. Posterior mitral annular dilation was present. A
large atrioventricular canal defect with a primum atrial septal
defect (ASD) was observed. Tricuspid annular dilation was also
detected, resulting in mild-to-moderate tricuspid regurgitation
(TR). A surgical repair of anterior mitral valve cleft and closure
of atrial septal defect with pericardial patch was planned. The
patient was scheduled for corrective surgery fallowing the
consent of the family after being informed about risks and
benefits of the treatment in details.

Surgical Treatment

The patient was placed under general anesthesia, with right
internal jugular vein (IJV) and left radial artery cannulation,
followed by urinary catheter placement. Median sternotomy
was performed to access the heart. The aorta, superior vena
cava (SVC), and inferior vena cava (IVC) were mobilized;
Ao-SVC-IVC cannulation was performed, and the patient
was placed on extracorporeal circulation (ECC) and cooled to
28°C. The heart was freed from surrounding tissues, the aorta
was clamped, and cardiac arrest was achieved using antegrade
Delnido cardioplegia at +8°C, 20 ml/kg. The right atrium was
opened, and the mitral valve was evaluated through the primum
atrial septal defect (ASD). Clefts were observed in the anterior
and posterior leaflets (Figure 1). The clefts were closed at the
annular level using 5/0 Prolene, and augmentation of the anterior
leaflet was performed with fresh autologous pericardium (Figure
2). A 28-size Edwards annuloplasty ring was initially placed, but
it was removed due to increased regurgitation and deformation
of the valve. Posteromedial commissural annuloplasty was then
performed; mild mitral regurgitation was left untreated to avoid
further stenosis.

Clefts were observed
the anterior and posterior
leaflets

Figure 1: Clefts were Observed in the Anterior and Posterior
Leaflets

The primum ASD was closed using fresh autologous
pericardium, which was extended from the tricuspid to the
mitral annulus, keeping the coronary sinus on the right (Figure
3). Tricuspid annular dilation was observed; posteroseptal
annuloplasty directed toward the coronary sinus and antero-
septal commissural annuloplasty were performed. The atriotomy
was closed appropriately, and air was evacuated before releasing
the aortic clamp. The heart resumed spontaneous contraction
and returned to sinus rhythm.

left closi at the annular level with 5/0

Prolene and augmentation of the anterior

logous pericardium.

Figure 2: Cleft Closure at the Annular Level with 5/0 Prolene and
Augmentation of the Anterior Leaflet Using Fresh Autologous
Pericardium.

P

Figure 3: The Primum ASD was Closed.

Weaning from ECC was performed. Transesophageal
echocardiography after surgery was (TEE) demonstrated
mild mitral regurgitation and mild mitral stenosis; no further
intervention was made. Temporary pacemaker wires were placed
on the right heart. The posterior mediastinum was opened toward
the left pleura; one 32F drain was placed in the mediastinum and
one 32F drain in the left thorax. Sternotomy was closed with
wires, and the subcutaneous tissue and skin were closed. The
patient was transferred to the intensive care unit (ICU) in sinus
rhythm.

Discussion

Mitral valve cleft is a congenital division abnormality of one of
the mitral leaflets. Both mitral valve leaflets can be affected by
mitral clefts; however, the anterior leaflet of the mitral valve is
the most affected leaflet [1,2]. It usually coexists with congenital
atrioventricular canal defects, aorta and coronary artery defects,
or endocardial cushion defects [3,4]. It may also occur in
isolation, but this is rare [5]. The anterior mitral leaflet cleft
mostly originates from the intervalvular fibrosa (between the
aortic and mitral annulus) and is usually directed toward the aorta
[6]. This leads to improper coaptation of the mitral leaflets and
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incomplete closure of the mitral valve during systole, causing
mitral regurgitation [1,7]. There is no strong gender predilection
for anterior mitral leaflet cleft, although some studies show a
slight female predominance [3]. Our patient was a 26-year-old
female, and her cleft was in the anterior leaflet, which coexisted
with an atrial septal defect [8].

The diagnosis of the mitral cleft may be easily missed in
neonatal screening and juvenile ages [1]. Mitral cleft diagnosis
is usually confirmed by echocardiographic evaluation of the
mitral valve [2]. However, 2-dimensional echocardiographic
evaluation does not always provide accurate information about
the structural integrity of the valve because of the anatomical
location of the mitral valve in the heart [3]. For this reason, using
3-dimensional Doppler transesophageal echocardiography for
diagnosis is more useful and provides more accurate information
about the characteristics of the mitral cleft [4,5]. Nevertheless,
intracardiac imaging and evaluation of the mitral valve through
the atrium is considered the most reliable method for diagnosis
[6]. In some cases, the exact features of the mitral cleft are
detected only during surgery, despite all pre-operative screening
tests, and this may affect the surgical method of mitral repair
[7]. Additionally, cardiac magnetic resonance imaging (MRI)
may be used in selected cases to evaluate chamber volumes and
regurgitant fraction [8]. We used 2D and 3D transthoracic and
transesophageal echocardiography for evaluation of the mitral
valve integrity [5,7].

Mitral valve cleft (MVC) is a congenital pathology that is
inherently progressive and frequently leads to mild to severe
mitral regurgitation (MR) [1,2]. The severity of MR tends to
progress over time [3], and this progression forms the basis of
the patient’s clinical presentation. The severity of symptoms
is influenced by the anatomical location, division, size, and
accompanying atrioventricular valve abnormalities of the cleft
[2,4]. Our patient’s association with partial AVSD (pAVSD) is
an example of this course; the natural course of pAVSD may
allow patients to remain asymptomatic until adulthood [8,9].
Treatment methods of the mitral clefts are associated with
anatomical location and size of the cleft [10]. The surgical
repair of the mitral cleft has several techniques that depend on
severity of the symptoms [11]. The main aim of the treatment is
to achieve proper leaflet coaptation, maintain structural integrity,
preserve subvalvular apparatus, adjust annular size, and avoid
mitral valve replacement as much as possible [12].

As MR caused by cleft progresses, it inevitably leads to volume
overload, left atrial and ventricular enlargement, and ultimately
hemodynamic changes such as pulmonary hypertension (PH)
[4,6,7]. This situation causes symptoms such as dyspnea,
decreased exercise capacity, fatigue, and palpitations [2,5,8].
Our patient’s clinical presentation provides a striking example of
this classic progressive course. Although she was diagnosed four
years ago during her pregnancy, the fact that she survived that
period without experiencing any hemodynamic complications
suggests that the lesion was better tolerated at that time. Over the
intervening four years, the patient’s current exertional dyspnea,
PH estimated at 40 mmHg, and the enlargement of the left heart
chambers detected on echocardiography clearly demonstrate that
the MR has progressed silently but rapidly during this period. It

is known that untreated, this progressive MR leads to PH and
ultimately heart failure [7,9].

Surgical repair of a mitral valve cleft (MVC) in the setting of
a partial AVSD (pAVSD) presents more complex challenges
than repairing an isolated cleft. The primary goal of surgical
treatment is to achieve adequate leaflet coaptation and eliminate
mitral regurgitation (MR) through direct suture or patching of
the cleft and correction of annular dilation [13]. Direct suture
closure of the cleft is applied in suitable cases by approximating
the cleft edges using interrupted sutures [14,15]. However, if the
cleft is large, if there is tissue deficiency, or if coaptation will
be insufficient after simple closure, the “patch augmentation”
technique is employed [16,17]. In this technique, autologous
pericardium is often used to restore the normal anatomy of
the valve [16,17]. In our case, augmentation with autologous
pericardium was also preferred, specifically to prevent tension
on the anterior leaflet and to increase the coaptation surface area.

If regurgitation persists after these repairs, adjunctive
annuloplasty (ring or band) is often recommended to provide
annular support by reducing annular dilation and improving
coaptation [14,18]. The most instructive point of our case
was the challenge encountered during this annuloplasty repair
strategy. Initially, a size 28 annuloplasty ring was placed,
but this intervention resulted in “increased regurgitation and
deformation of the valve,” leading to the ring’s removal. This
experience strongly highlights that the mitral valve annulus (left
atrioventricular valve or LAVV) associated with pAVSD differs
from the standard mitral annulus geometry [19,20]. In these
patients, due to abnormal commissural placement, imposing
a rigid or complete ring can force the subvalvular apparatus
into an unnatural position and worsen coaptation rather than
improving it [21].

Following this unsuccessful ring attempt, the surgical team
shifted to a more anatomical and “ring-less” repair technique.
The posteromedial commissural annuloplasty that was performed
is a classic and effective suture annuloplasty method aimed at
directly narrowing the dilated segment without deforming the
annulus with a ring [22]. The presence of mild MR and mild
stenosis on postoperative TEE is a common finding in these
complex repairs. This is the result of “surgical judgment,” where
an adequate repair is preferred over the risk of unacceptable
mitral stenosis that a more aggressive repair might cause [23].

Residual mitral regurgitation (MR) is one of the most recognized
complications following mitral cleft repair [24] and is cited
as the primary driver for reoperation in patients with partial
atrioventricular septal defect (AVSD) [25]. Achieving durable,
long-term leaflet coaptation is critical, as inadequate closure
may necessitate future re-repair or valve replacement [26]. Even
with modern patch techniques, such as the “diamond-shaped
patch,” which show good early results (approx. 90% with no/
mild MR), a subset of patients still experiences moderate (6.6%)
or severe (3.3%) MR within the first year, highlighting the
technical challenge [26]. The presence of a cleft also complicates
newer techniques like edge-to-edge repair, often requiring more
devices and yielding less favorable outcomes [24].
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This pursuit of eliminating regurgitation, however, must be
balanced against the risk of iatrogenic mitral stenosis. As noted
in our case, the final surgical outcome was a balance, accepting
mild MR and mild stenosis. This reflects the known surgical
dilemma: an “overzealous suture closure or patch insertion” to
achieve zero MR can restrict leaflet mobility, reduce the effective
orifice area, and ultimately impair long-term valve function by
causing stenosis [26]. Therefore, the mild residual findings in
our patient represent an accepted compromise to avoid both
significant residual regurgitation and prohibitive stenosis.

Surgical repair in infants and those with associated congenital
anomalies presents additional challenges due to fragile tissue,
complex anatomy, and subvalvular apparatus distortion,
increasing the risk of chordal injury or repair failure [27]. Even
with seemingly optimal cleft closure, uncorrected annular
dilatation or abnormal annular geometry may compromise
durability, underscoring the importance of proper annuloplasty
support[28]. Although isolated cleft repair tends to have favorable
outcomes in high-volume centers, technique standardization
is limited, and outcomes are strongly influenced by surgeon
experience and anatomical complexity [29]. Preoperative
imaging, particularly 3D transesophageal echocardiography,
is indispensable for delineating cleft anatomy, leaflet quality,
subvalvular apparatus, and annular dimensions [30]. Whenever
feasible, repair is preferred over replacement in congenital cases
to preserve native valve and subvalvular apparatus, facilitate
ventricular growth (in children), and optimize left ventricular
function [30]. Long-term follow-up is essential to monitor for
recurrent MR, valve stenosis, annular dilatation, ventricular
dysfunction, and potential reintervention [30].

References

1. Minardi G, Leonetti S, Bernardi L, Pulignano G, Pino PG,
et al. An isolated anterior mitral leaflet cleft: a case report.
Cardiovascular Ultrasound. 2010. 8: 26.

2. Cleft anterior leaflet of the mitral valve with intact septa. J
Heart Valve Dis. 1985.

3. Fraisse A. Cleft of the mitral valve in patients with Down’s
syndrome. Cardiol Young. 2006.16: 223-227.

4. TIsolated cleft of the anterior mitral valve leaflet. Eur J
Echocardiography. 2007. 8: 59-62.

5. Isolated cleft in the posterior mitral valve leaflet. Eur Heart
J Cardiovasc Imaging. 2009. 10: 173.

6. Leone O, Galiuto L, Agricola E. Two- and three-dimensional
echocardiography for pre-operative assessment of mitral
valve regurgitation. J Cardiovasc Echogr. 2014. 24: 115-
122.

7. Isolated congenital cleft mitral valve: a rare cause of mitral
regurgitation presented as poor weight gain in children. Int
J Contemp Pediatr. 2024. 11: 1489-1491.

8. Alizadehasl A, Amini-Salehi E, Jebelli SF, Hosseini K,
Aliabadi AY, et al. Presentation of mitral valve cleft with
concurrent atrial septal defect and ventricular septal defect.
J Med Case Rep. 2024.18: 387.

9. Kim MS, Song JK, Lee SC. Diagnosis of isolated cleft
mitral valve using three-dimensional echocardiography. J
Cardiovasc Ultrasound. 2018. 26: 64-67.

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Patel R, Singh A, Handa R. Utility of intraoperative 3D
transesophageal echocardiography. Ann Card Anaesth.
2025. 28: 88-91.

Smallhorn JF, De Leval M, Stark J, Somerville J, Taylor
JF, et al. Isolated anterior mitral cleft. Br Heart J. 1982. 48:
109-116.

Timoéteo A, Galrinho A, Fiarresga A, Branco L, Banazol N,
et al. Isolated cleft of the anterior mitral valve leaflet. Eur J
Echocardiography. 2007. 8: 59-62.

“Isolated cleft mitral wvalve: wvalve reconstruction
techniques.” Ann Thorac Surg. 1995. 59: 56-59.

Hayama M, Sumi M, Amako M, Eishi K, Wada H. Isolated
anterior mitral valve leaflet cleft repair with minimally
invasive cardiac surgery using ORBEYE™. Gen Thorac
Cardiovasc Surg Cases. 2023. 2: 25.

Singh VK. Isolated congenital cleft mitral valve: a rare
cause of mitral regurgitation. Int J Contemp Pediatr. 2024.
11: 1489-1491.

“Isolated cleft in the posterior mitral valve leaflet: a
congenital form of mitral regurgitation.” 2009.

“Isolated cleft posterior mitral valve leaflet: diagnosis
by real time three dimensional transoesophageal
echocardiography.” Eur J Echocardiography. 2010. 11: 29.
Sakaguchi T, Kagiyama N, Toki M, Hiraoka A, Hayashida
A, et al. Residual Mitral Regurgitation After Repair for
Posterior Leaflet Prolapse. ] Am Heart Assoc. 2018. 7:
008495.

Nam HH, Dinh PV, Lasso A, Herz C, Huang J, et al.
Dynamic annular modeling of the unrepaired complete
atrioventricular canal annulus. Ann Thorac Surg. 2022.
Jedrzejczyk JH, Carlson Hanse L, Javadian S, Skov SN,
Hasenkam JM, et al. Mitral annuloplasty rings: mitral
annular forces and their potential impact on ring selection.
Frontiers in Cardiovascular Medicine. 2022. §8: 799994.
Vohra HA, Salmasi MY, Chien L, Baghai M, Deshpande
R, et al. British and Irish Society for Minimally Invasive
Cardiac Surgery. 2020. 7.

LiJ, Liu T, Xie Y, Zhang X, Liu J, et al. Risk factors for
the recurrence of left atrioventricular valvular regurgitation
following AVSD repair. J Thorac Dis / AME. 2024. 16:
3117.

Diamond-shaped patch outcomes in congenital mitral cleft
series.

Li J, Zhao Y, Zhou T, Wang Y, Zhu K, et al. Mitral valve
repair for degenerative MR in patients with LV systolic
dysfunction. J Cardiothorac Surg. 2020. 15: 284.

Robotic degenerative mitral repair registry data showing
worse outcomes with residual MR.

General mitral repair literature on leaflet restriction,
transmitral gradient, recurrence risk.

Congenital repair literature repair in infants with complex
anatomy.

Gasser S, von Stumm M, Sinning C, Schaefer U,
Reichenspurner H, et al. Can We Predict Failure of Mitral
Valve Repair? J Clin Med. 2019. 8: 526.

Recurrence rates and repair durability in long-term mitral
repair follow-up. Rev Cardiovasc Med. 2022. 23: 116.

J Clin Surg Anesth, 2025

www.oaskpublishers.com

Page: 4 of 5



Copyright © Emre Oteyaka, et al. Volume 3 | Issue 4

30. Craven TP, Chew PG, Dobson LE, Gorecka M, Parent
M, et al. Cardiac reverse remodeling in primary mitral
regurgitation: mitral valve replacement vs repair. J
Cardiovasc Magn Reson. 2023. 25: 43.

Copyright: © 2025 Emre Oteyaka, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

J Clin Surg Anesth, 2025 www.oaskpublishers.com Page: 5 of 5



