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      Which Treatment is Best for Functional 
Ischemic Mitral Regurgitation?                     

     K.  M.     John     Chan     

    Abstract  

  Functional ischemic mitral regurgitation is primarily caused by myocar-
dial ischaemia or infarction with secondary effects on the mitral valve 
apparatus and the left ventricle leading to mitral regurgitation and left ven-
tricular dilatation and dysfunction. A range of treatment options are avail-
able to treat this condition and these must be tailored to each individual 
patient. It must be appreciated that functional ischaemic mitral regurgita-
tion is a heterogeneous condition with a range of severity of the different 
pathologies.  

  Keywords  

  Functional ischemic mitral regurgitation  

   Functional ischemic mitral regurgitation has an 
adverse outcome with an increased probability of 
death and of heart failure, which is related to the 
severity of the mitral regurgitation [ 1 – 3 ]. The 
greater the severity of the mitral regurgitation, 
the higher the probability of death and of heart 
failure. The aim of any intervention in this condi-
tion is therefore twofold: to improve survival, and 
to improve symptoms and functional status. To 
achieve this, it is necessary to correct any myo-
cardial ischemia which was responsible for caus-

ing this condition, and to correct the mitral 
regurgitation if it is signifi cant. Addressing these 
two pathologies successfully would lead to left 
ventricular reverse remodeling, which should 
translate to an improvement in symptoms, func-
tional status and survival. Several treatment 
options are available and successful treatment of 
this condition would necessitate a combination of 
these interventions so that each of the underlying 
pathologies is adequately addressed: (1) optimal 
medical treatment for coronary artery disease and 
heart failure, (2) coronary artery revasculariza-
tion, (3) mitral valve repair or replacement, and 
(4) left ventricular restoration surgery. 

 Functional ischemic mitral regurgitation is a 
heterogeneous condition (Table  16.1 ). Patients 
present with varying severity of the mitral 
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 regurgitation: from mild, to moderate, to severe, 
to the very severe mitral regurgitation. There are 
varying degrees of mitral leafl et tethering, and of 
left ventricle viability, size and function. Each of 
these factors has a signifi cant impact on the natu-
ral history of the condition, and on the response 
to coronary artery revascularization alone, con-
comitant mitral valve repair or replacement, and 
the need for additional interventions on the left 
ventricle. Treatment therefore needs to be tai-
lored to each individual patient taking into con-
sideration all of these factors. Furthermore, the 
American Heart Association (AHA) and the 
American College of Cardiology (ACC) has 
recently revised its grading of the severity of 
functional ischemic mitral regurgitation 
(Table  16.2 ) [ 4 ]. In addition to mitral valve hemo-
dynamics, valve and left ventricular anatomy and 
geometry, as well as associated cardiac fi ndings 
and symptoms are now taken into consideration 
in the grading of functional ischemic mitral 
regurgitation severity. These are all  considerations 

which need to be taken into account when decid-
ing on the best treatment for the patient with 
functional ischemic mitral regurgitation 
(Table  16.3 ).

        Grade A Ischemic Mitral 
Regurgitation 

 Using the recent AHA/ACC guidelines classifi -
cation, these patients are at risk of mitral regurgi-
tation; they do not have signifi cant mitral 
regurgitation and have only a small mitral regur-
gitant jet at most. The mitral valve leafl et geom-
etry is relatively normal and the left ventricle is 
normal in size or only mildly dilated [ 4 ]. These 
patients do not require any intervention on the 
mitral valve. They need to be optimized on medi-
cal treatment for ischemic heart disease and coro-
nary artery revascularization performed if 
appropriate. In observational studies, only 12 % 
of these patients had progression of their mitral 
regurgitation severity [ 5 ]. However, the long term 
survival of these patients remains worse com-
pared to patients who do not have mitral regurgi-
tation, although the mitral regurgitation in these 
cases may not be the cause of the worse progno-
sis, but may just be a marker of a more dilated left 
ventricle with poorer function [ 6 ].  

    Grade B Ischemic Mitral 
Regurgitation 

 These patients are referred to as having progres-
sive mitral regurgitation in the AHA/ACC guide-
lines. The mitral regurgitation is mild-to-moderate 
in severity with an effective regurgitant orifi ce 
area (ERO) of less than 20 mm 2 , the mitral leafl et 
tethering is mild and the left ventricle is only 
mildly dilated with some systolic dysfunction 
[ 4 ]. In these patients, if the left ventricle myocar-
dium is fully viable, left ventricular function is 
likely to recover with complete coronary artery 
revascularization in addition to optimal medical 
therapy, and the mitral regurgitation will likely 
reduce as a result, with reverse remodeling of the 
left ventricle. This was demonstrated in the 

   Table 16.1    The heterogeneity of functional ischemic 
mitral regurgitation   

 Parameter  Range of values 

 1.  Mitral regurgitation 
severity 

 Mild 
 Moderate (ERO < 20 mm 2 ) 
 Severe (ERO 20–40 mm 2 ) 
 Very severe 
(ERO > 40 mm 2 ) 

 2.  Mitral leafl et 
tethering 

 None 
 Mild (tethering 
distance < 10 mm) 
 Severe (tethering 
distance ≥ 10 mm) 

 3.  Left ventricle 
viability 

 Fully viable 
 Mostly viable (>5 LV 
segments viable) 
 Mostly non-viable (≤5 LV 
segments viable) 

 4. Left ventricle size  Mildly dilated 
 Moderately dilated 
 Severely dilated 
(LVEDD > 65 mm) 

 5.  Left ventricle 
function 

 Mildly impaired 
 Moderately impaired 
 Severely impaired 
(LVEF < 30 %) 

   ERO  effective regurgitation orifi ce area,  LV  left ventricle, 
 LVEDD  left ventricular end diastolic diameter,  LVEF  left 
ventricular ejection fraction  
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Cardiothoracic Surgical Network (CTSN) 
Moderate Mitral Regurgitation randomized trial 
where 70 % of patients receiving isolated coro-
nary artery bypass graft surgery (CABG) showed 
an improvement in their mitral regurgitation 
severity at 1 year, and there was similar reduc-
tions in left ventricular volumes regardless of 
whether the patients received isolated CABG or 
concomitant CABG plus mitral valve annulo-
plasty [ 7 ]. However, if signifi cant non-viable 
myocardium is present, recovery of left ventricu-
lar function is less likely to occur, leaving the 
patient with persistent mitral regurgitation and 
absence of left ventricular reverse remodeling; in 
these patients, concomitant mitral annuloplasty 
should be considered at the time of CABG.  

    Grades C and D Ischemic Mitral 
Regurgitation 

 The AHA/ACC guidelines refer to this group of 
patients as having severe ischemic mitral regurgita-
tion. They may be asymptomatic (Grade C) or 
symptomatic (Grade D) [ 4 ]. These patients have 
signifi cant mitral regurgitation with an ERO greater 
than 20 mm 2  and require an intervention on the 
mitral valve, as demonstrated in the Randomised 
Ischemic Mitral Evaluation (RIME) Trial, where 
patients randomized to concomitant CABG plus 
mitral annuloplasty had signifi cantly better func-
tional capacity, symptoms, and left ventricular 
reverse remodeling at 1 year  compared to patients 

who received isolated CABG [ 8 ]. Provided the cor-
rect surgical principles are followed and there is no 
severe mitral leafl et tethering (tethering distance 
less than 10 mm), and the left ventricle is not overly 
dilated (left ventricular end diastolic diameter less 
than 65 mm), mitral annuloplasty in this group of 
patients is very successful and durable; the free-
dom from moderate or more mitral regurgitation at 
1 year in the RIME Trial was 96 % [ 8 ,  9 ]. However, 
if signifi cant mitral leafl et tethering is present (teth-
ering distance greater than 10 mm), some addi-
tional subvalvular repair techniques may be 
necessary in addition to mitral annuloplasty to 
ensure a durable repair [ 10 ]. Alternatively, a mitral 
valve replacement may be the preferred operation. 
If the left ventricle is severely dilated (LVEDD 
greater than 65 mm), additional left ventricular res-
toration surgery may be necessary to improve the 
survival of the patient [ 9 ].  

    Very Severe Mitral Regurgitation 

 This refers to the group of patients with an ERO 
greater than 40 mm 2 . This group of patients are not 
distinguished from those with lesser severity of 
mitral regurgitation (ERO 20–40 mm 2 ) in the 
recent AHA/ACC guidelines; both groups are con-
sidered as having severe ischemic mitral regurgita-
tion [ 4 ]. However, the two groups behave very 
differently and so should be considered separately 
when deciding on the choice of surgical interven-
tions. The CTSN Severe Ischemic Mitral 

   Table 16.3    Recommended interventions according to the severity of ischemic mitral regurgitation and other parame-
ters (when there is an indication for coronary artery revascularisation)   

 MR severity grade  Other parameters  Interventions 

 A. At risk of MR  Coronary revascularisation 

 B. Progressive MR  LV all viable  Coronary revascularisation 

 Signifi cant non-viable LV  Consider mitral annuloplasty in addition to CABG 

 C. & D. Severe MR  Tethering distance < 10 mm  Mitral annuloplasty + CABG 

 Tethering distance ≥ 10 mm  Mitral annuloplasty + subvalvular repair + CABG or 
mitral valve replacement + CABG 

 LVEDD ≥ 65 mm  Consider left ventricular restoration surgery 

 Very severe MR  ERO > 40 mm 2   Mitral annuloplasty + subvalvular repair + CABG or 
mitral valve replacement + CABG 

   MR  mitral regurgitation,  LV  left ventricle,  LVEDD  left ventricle end diastolic diameter,  CABG  coronary artery bypass 
graft surgery  
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Regurgitation Trial demonstrated that mitral annu-
loplasty in patients with an ERO greater than 
40 mm [ 2 ] did not have a very good durability; the 
freedom from moderate or more mitral regurgita-
tion at 2 years was only 64 %, and patients receiv-
ing a mitral annuloplasty had signifi cantly more 
heart failure episodes compared to patients who 
received a mitral valve replacement [ 11 ]. Mitral 
valve replacement is therefore the preferred inter-
vention in this group of patients, or alternatively, 
additional subvalvular repair procedures in addi-
tion to an annuloplasty are necessary if mitral 
valve repair is to be performed. On the other hand, 
patients with lesser severity of mitral regurgitation 
(ERO 20–40 mm 2 ), but who are still considered as 
having severe ischemic mitral regurgitation 
 according to current guidelines, do very well with 
a mitral annuloplasty at the time of CABG [ 4 ]. 
The RIME Trial demonstrated a 96 % freedom 
from moderate or more recurrent mitral regurgita-
tion at 1 year following concomitant mitral annu-
loplasty plus CABG in this group of patients, 
with corresponding improvements in functional 
 capacity, symptoms and left ventricular reverse 
remodeling compared to those receiving isolated 
CABG [ 8 ].     
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