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Abstract 

Background Mitral leaflet perforation (MLP) can rarely be a consequence of aortic valve replacement (AVR), result-
ing in mitral regurgitation (MR). Determining the cause and severity of MLP following AVR is crucial in preventing 
hemodynamic consequences, such as pulmonary hypertension and biventricular remodeling. However, the diagnosis 
of this rare complication requires detailed echocardiographic evaluations.

Case presentation In this paper, we report a 37-year-old Persian male with progressive dyspnea on exertion 
diagnosed with severe MR caused by anterior MLP following AVR and discuss the importance of intraoperative 
transesophageal echocardiography (TEE) in the proper and on-time diagnosis of this rare complication.

Conclusion During AVR procedure, an evaluation with TEE could be beneficial for identifying and treating such 
condition. Echocardiography is beneficial in providing real-time guidance during surgery, early detection of potential 
complications, treatment of such complications if present, and prevention of adverse outcomes.
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Background
Mitral leaflet perforation (MLP) can be a rare postsur-
gical sequel of aortic valve replacement (AVR), which 
results in the development of mitral regurgitation (MR) 
[1]. MLP can occur due to a variety of reasons, such as 
iatrogenic damage, endocarditis, or progressive deterio-
ration of the mitral valve apparatus [2]. Iatrogenic causes 

include mechanical trauma to the mitral valve during 
surgery, while progressive deterioration can occur due 
to changes in the left ventricle’s geometry or function 
[3, 4]. Additionally, in nonpost-AVR situations, autoim-
mune diseases such as systemic lupus erythematosus or 
antiphospholipid syndrome could also contribute [3]. The 
aortic and mitral valves are synergistically related in a way 
that new or worsened MR is a crucial factor to consider 
when undergoing surgical AVR (SAVR) [5]. Determining 
the cause and severity of MLP following SAVR is crucial 
in preventing hemodynamic consequences, such as pul-
monary hypertension (PHTN) and biventricular remod-
eling [4]. However, the diagnosis of this rare complication 
requires detailed echocardiographic evaluations. Herein, 
we report a case of severe MR caused by anterior mitral 
leaflet injury following aortic valve replacement and 
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emphasize the importance of echocardiography in the 
postoperative screening of this complication.

Case presentation
A 37-year-old Persian male prisoner was admitted to 
a tertiary care hospital in Tehran, Iran, with progres-
sive dyspnea (NYHA class III-IV). His dyspnea started 
5 month prior to admission in NYHA class II; however, 
he was not examined by a professional cardiologist at 
the time (was neglected at prison). He was a smoker (20 
pack/year) with no history of hypertension, diabetes, or 
substance abuse and took warfarin in prison. During this 
period, he mentioned neither fever nor significant weight 
loss.

Ten months prior to admission, he had a history of 
Bental surgery for type A aortic dissection in another 
center. At that time, the report of a preoperative tran-
sthoracic echocardiogram (TTE) showed a calcified 
bicuspid aortic valve, moderate AI, and mild aortic steno-
sis (AS), and mild MR, with normal LV size and function. 
Afterwards, the patient underwent SAVR with mechani-
cal bileaflet aortic valve. The postoperative TTE reported 
a well seated mechanical aortic valve with normal leaflet 
motion and normal gradient, and mild to moderate MR. 
Both preoperative and postoperative TTE were reports 
from another medical center and unfortunately, we did 

not have access to any of these echocardiographic images 
or any other related documents. The only document the 
patient had was a summary sheet from his prior hospi-
talization. We also did not have any reports of the post-
operative cardiovascular examinations.

Upon cardiovascular examination on admission to our 
center, a 3/6 holosystolic murmur was heard at the apex 
with radiation to the axilla, in addition to a 2/6 systolic 
murmur at left sternal border in the second intercostal 
space and a click of the aortic valve. Additionally, jugular 
venous pressure was normal and lung were clear in aus-
cultation. In vital signs, he had a pulse rate of 83, a res-
piratory rate of 15, a systolic blood pressure of 110 and 
a diastolic blood pressure of 60, an oxygen saturation of 
100%, and a body temperature of 36.9  °C on admission. 
The patient was well with two negative blood cultures 
and normal lab results (WBC = 7100/μL; Hgb = 14.9 g/dL; 
Plt = 215 ×  103/μL; Creatinine = 1  mg/dL; CRP = 0.5  mg/
dL; ESR = 7 mm/h).

In the current admission, A TTE revealed severe 
mitral incompetence with an eccentric anterior jet. A 
transesophageal echocardiogram (TEE) showed a severe 
mitral regurgitation jet across the body of the anterior 
mitral leaflet with a vena contracta area of 0.61  cm2 and 
mild central MR (Figs.  1, 2). A 3D ZOOM image study 
showed a 5 × 5  mm perforation (MLP) in the anterior 

Fig. 1 Zero degree TEE; severe regurgitation jet from the body of the AMVL; white arrow highlights mechanical aortic valve
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mitral leaflet with a crater-like appearance through the 
A1 segment (Fig. 3). Turbulent flow in the anterior leaf-
let in the region of the A1 scallop was seen in a color 
3D study (Fig.  4). Other findings included moderate 
PHTN (estimated systolic pulmonary artery pressure 
of 50  mmHg), well seated mechanical bileaflet AV with 
normal gradient and normal leaflet motion, mild left 
ventricular enlargement, and significant left ventricular 
systolic dysfunction (LVEF: 45%). The patient underwent 
mitral valve replacement surgery. During open-heart sur-
gery, direct inspection showed no signs of inflammation 
or infection. Finally, the patient was symptom free at all 
follow-up visits after the operation (last follow-up = six 
months after operation) with proper function and struc-
ture of cardiac valves in echocardiography.

Discussion
The prevalence of mitral leaflet perforations is low, 
mainly due to infective endocarditis or autoimmune dis-
eases. It can also be an iatrogenic complication of surgery 
for the aortic valve, such as forceps or needle injury [6, 
7]. A review of complications in 475 cases following the 
repair of the aortic valve by Dyck et al. [8] reported two 
cases of perforation at the body of the anterior mitral 
leaflet (0.42%).

During aortic valve surgery, the anterior mitral leaflet 
may be damaged due to its fibrous connection to the aor-
tic valve and close proximity to its commissure. Heavy 
calcification of the aortic valve and redo surgery with sig-
nificant adhesions can also increase the risk of injury to 
the mitral valve [7]. During the surgical procedure, echo-
cardiography can provide real-time guidance for the sur-
geon, ensuring the correct placement and function of the 
prosthetic valve [9]. It can also help identify any potential 
complications, perforation, or valve malposition.

Intraoperative TEE is the most essential tool for detect-
ing damages to structures surrounding the aorta, includ-
ing fenestration or tearing of the mitral valve. 3D imaging 
can provide a surgical perspective of the mitral valve and 
help predict possible complications and the successful 
surgery [10]. However, in our case, intraoperative TEE 
was not performed during his AVR procedure. TEE is 
the preferred imaging modality for detecting mitral valve 
perforation and its consequences [10]. Color Doppler jet 
area measurement can overestimate the severity of mitral 
regurgitation due to the presence of multiple MR jets and 
increased fluid entrainment from adjacent regurgitant 
jets [11–13]. A volumetric method, such as calculating 
total regurgitant volume and the regurgitant fraction, 
is more accurate. If available, 3D TEE can provide more 

Fig. 2 TEE long axis view; each white arrow is marked by a number which demonstrates: 1. Fenestration; 2. Anterior mitral valve leaflet; 3. Jet 
expansion; 4. Vena contract; 5. Flow convergence; 6. Mechanical aortic valve leaflet; 7. Ascending aortic graft; 8. Ascending aortic graft
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anatomical details regarding the location and severity of 
mitral perforation.

Endocarditis is sometimes associated with leaflet per-
foration, and it is important to exclude infection in all 
patients with this condition. Perforations in the anterior 
leaflet may be the only cause of MR; if they are large, they 

might cause serious left ventricular failure and require 
early intervention. In this case, two blood cultures were 
negative, and no vegetation was seen on TEE. Addition-
ally, there was no evidence from lab results, and clinical 
state of the patient in favor of endocarditis, so it seems 
that the perforation was iatrogenic, a sequel of the SAVR. 

Fig. 3 Multiplanar reconstruction from color ZOOM showed turbulency on the base of the anterior mitral valve leaflet

Fig. 4 Enface 3D zoom with and without color, fenestration in A1
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However, the aforementioned findings, although signifi-
cant, do not provide sufficient evidence to completely 
exclude the possibility of endocarditis in our patient that 
may have taken place within the past 10  months. Also, 
our patient did not have an intraoperative echocardiog-
raphy report from his previous hospitalization. Thus, 
there is an ambiguity regarding the primary cause of the 
patients MLP. Was this a complication of the SAVR or 
has happened due to other etiologies, such as endocar-
ditis, after the operation? This underlines the importance 
of performing intraoperative TEE echocardiography in 
AVR patients.

Conclusion
In this paper, we discussed MLP, which can occur due 
to various reasons, such as iatrogenic damage, endocar-
ditis, and autoimmune diseases. During AVR procedure, 
an intraoperative evaluation with TEE could be benefi-
cial for identifying and treating such condition. We also 
reported a case of severe MR caused by anterior MLP fol-
lowing AVR which highlights the significance of echocar-
diography in providing real-time guidance during surgery 
and detecting the etiology of potential complications.
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