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Abstract

Secondary to leaflet injury, which is a well-known technical mistake, aortic regurgitation can occur during mitral valve replacement or
repair. In most cases, the left or the non-coronary cusps are affected. For the first time, we report the case of a patient who had severe
aortic regurgitation due to right coronary cusp perforation after mitral valve replacement. This complication was not identified until
reoperation. Had transoesophageal echocardiography (TOE) been used during the first procedure, a delayed reoperation could have
been avoided. During mitral surgery, every aortic cusp is at risk and peroperative TOE should be a mandatory procedure.
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INTRODUCTION

De novo aortic regurgitation after mitral valve surgery is a rarely
reported kind of surgical damage. Classically, aortic regurgitation
results from either the perforation or entrapment of an aortic
valve cusp by direct stitching or indirectly from aortic annulus
distortion caused by sutures retaining the mitral valve [1, 2]. In
these cases, the non-coronary and left coronary cusps are
affected [1, 2]. Here, we report a right coronary cusp tear after a
mitral valve replacement.

CASE REPORT

A 60-year old man who had suffered from symptomatic mitral
valve regurgitation due to a huge excess of tissue associated with
a complete prolapse of all segments of the mitral valve was
treated with mechanical valve replacement in April 2010 at
another small case-volume institution. The early postoperative
period had been marked by prolonged ventilation, acute renal
impairment and complete heart block, necessitating implant-
ation of a pacemaker. Before discharge, a transthoracic echocar-
diography showed moderate aortic regurgitation. The patient
was discharged, but his status progressively deteriorated into
functional Class III of the New York Heart Association. In
November 2011, surgery was indicated and preoperative workup
revealed a well functioning mitral valve prosthesis, severe aortic
regurgitation with an altered 45% left ventricular ejection fraction
and a mildly dilated left ventricle. On transoesophageal echocar-
diography (TOE), the right coronary cusp was noticed as being
restrictive (Fig. 1). Additionally, the patient demonstrated pul-
monary hypertension at 60 mmHg with a Grade III tricuspid in-
sufficiency and a 42-mm diameter annulus dilatation. The
angiocoronarography demonstrated an absence of coronary

lesions. The supra aortic angiography showed aortic regurgitation
of Grade III–IV and the absence of aortic enlargement.
Calculated additive EuroSCORE was 10. Intraoperatively, the
aortic valve was tricuspid, without calcification. There was a
fibrous band crossing the left outflow tract from the prosthetic
mitral annulus to the right coronary cusp (Fig. 2) associated with
a perforation of about 1 cm² in the right coronary cusp. During
the surgical procedure, the valvular apparatus was resected and
the fibrous band was cut. The wall of the aorta in the sinus area
appeared very thin, but there was no root dilatation or coronary
ostia displacement. A 22 aortic mechanical bileaflet was
implanted in the supra annular position, and a 34 tricuspid
annuloplasty was added. Shortly after unclamping of the aorta, a
strong bleeding in the posterior aspect of the aorta led to a
bailout Bentall procedure for the aortic annulus tearing at the
level of the left non-coronary commissure. Weaning of bypass
was not possible without central extracorporeal membrane oxy-
genation. The patient died of multiorgan failure after 36 h of
assistance.

DISCUSSION

Suture-related injury to the aortic valve should always be consid-
ered and excluded when surgical corrections of adjacent cardiac
structures are performed. We report, here, to our knowledge for
the first time, a patient who had severe aortic regurgitation after
mitral valve replacement caused by a perforation of the right
coronary cusp. During mitral surgery, great care is mandatory
when stitching at the base of the anterior leaflet. Manoeuvres
such as pushing the aortic root from outside towards the mitral
valve to improve exposure must not be used as this increases
the risk of aortic valve injury. During this procedure, a stitch had
tackled the right coronary cusp (RCC). The resulting aortic insuf-
ficiency had not been recognized as aortic cusp-related as no
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TOE had been performed. Nevertheless, TOE has been notified
as a Class IIa recommendation during mitral replacement and
allows the detection of technical problems such as paravalvular
regurgitation, abnormal leaflet motion or tethering of a cusp of
the aortic valve with a suture placed in the mitral annulus [3].
The American Society of Anesthesiologists and the Society of
Cardiovascular Anesthesiologists have stated that for adult
patients without contraindications, TOE should be used in all
open-heart (e.g. valvular) procedures [4]. In this case, the entrap-
ment of the RCC was not suspected until the TOE was per-
formed before the redo procedure.
To avoid such a how-not-to-do-it case when referring a

patient for mitral insufficiency, one has to take into account local
resources, particularly in the case of procedures such as complex
valve repair, and not hesitate to transfer the patient to a more
specialized centre [5]. Finally, one should keep in mind that,
during mitral surgery, every aortic cusp is at risk, thus making
peroperative TOE a mandatory procedure.
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Figure 1: Preoperative transoesophageal echocardiography (TOE), short-axis
view, 59° showing a deformed restrictive right coronary cusp (RCC). LCC: left
coronary cusp; NCC: non-coronary cusp.

Figure 2: Peroperative view showing the perforation of right coronary cusp
(RCC) and the fibrous band binding the mitral mechanical prosthesis annulus
to the RCC. LCC: left coronary cusp; NCC: non-coronary cusp.
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