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ABSTRACT

Background: Ischemic mitral regurgitation is a common clinical
problem of coronary artery disease, developing acutely after
myocardial infarction in up to 19 % of patients. It may be chronic
condition being found approximately in 3 % of patients undergoing
coronary angiography, or may less commonly occur as a regional
episode of ischemia.

Aim of the Work: We reviewed outcomes of the most problematic
subgroup of patients in terms of surgical approach—patients with
moderate IMR. We evaluated the effectiveness of CABG with or
without repair MVr with regard to changes in functional class,
postoperative MR, LV function and short term survival benefit.

Patients and Methods: Between July 2017 and June 2020, a cohort of
sixty patients with ischemic heart disease associated with moderate chronic
ischemic mitral regurgitation. The study was carried out in the department
of cardiac surgery and other multicenters after obtaining the approval of
the local ethical committee and a fully-informed written consent from each
patient.

Results: After our study evaluation, we found that patients who
were offered the combined approach of CABG with repair, showed more
improvement as to clinical and echocardiographic parameters, compared
to those who were offered the CABG alone procedure. We also found that
a worse preoperative LV function is the reason that leads to the
persistence or progression of the IMR pathology towards severer grades
in the CABG only patients.

Conclusion: The efficacy of adding MVR to CABG is well
demonstrated by the improvement of NYHA functional class and
LVEF over the early (3 months) & late (6 months) postoperative
follow-up periods.

Keywords: Coronary artery disease, Coronary artery bypass
grafting, repair MVr

INTRODUCTION:

Coronary artery disease (CAD) can lead
to ischemic mitral regurgitation (IMR) due to
ischemia or
absence of any intrinsic organic disease of the

myocardial

mitral valve.

infarction

Uncorrected chronic mitral regurgitation
(MR) is associated with a poor prognosis in
patients after coronary revascularization by
means of coronary artery bypass grafting
(CABG) or percutaneous transluminal

coronary angioplasty®%%.

in the

449



mailto:doctor7erry@gmail.com

Walaa Ahmed Saber, et al.,

Many investigators have evaluated the
pathogenesis of ischemic MR and have been
able to show the crucial role of changes in the
geometry of the left ventricle (LV) and
papillary muscle due to the myocardial
scarring that results in annular dilation and
leaflet tethering™ ®.

Because of higher morbidity and
operative mortality rates associated with
combined revascularization and mitral valve
surgery®, some surgeons have advocated
revascularization alone!”, while others have
recommended concomitant mitral valve
surgery in order to optimize patients’ cardiac
function and long-term prognosis®.

Although most surgeons would agree that
mild MR can be treated by CABG alone and
that severe MR should be corrected at the time
of CABG, the optimal approach toward the
management of moderate ischemic MR
remains controversial®.

It has been shown that patients with
moderate MR have lower survival rates after
undergoing CABG alone than do patients
who have no MR or mild MR®, and that
CABG alone leaves many patients with
substantial residual MR®.

Although many studies have been
undertaken in order to define the risk factors
for high mortality rates and the appropriate
approach, there is no clear consensus
regarding the optimal treatment of these high-
risk ischemic patients with moderate IMR™.

AIM OF THE WORK:

In this study, we reviewed outcomes of
the most problematic subgroup of patients in
terms of surgical approach—patients with
moderate IMR. We evaluated the effectiveness
of CABG with or without mitral valve
intervention (repair MVr) with regard to
changes in functional class, postoperative MR,
LV function and short term survival benefit.

PATIENTS AND METHODS:

This study is designed in a randomized
controlled trial to enroll 60 patients, recruited
from multicenters, referred for CABG and have
moderate  ischemic  mitral  regurgitation
measured by echocardiography alone. The
study was done at the Cardiac Surgery
Department, Naser institute hospital and the
Cardiac  Surgery  Department,faculty  of
medicine,Ain Shams university from July 2017
to June 2020.

Inclusion criteria: Elective, primary
multiple on pump coronary artery bypass
grafting with moderate ischemic functional
mitral regurgitation.

Exclusion criteria: severe LV dysfunction
(ejection fraction <30%), structural
abnormalities of the mitral valve (including
papillary muscle rupture), significant aortic
valve disease, previous or active endocarditis,
New York Heart Association (NYHA) class IV
symptoms, unstable angina, acute pulmonary
edema or cardiogenic shock, significant
comorbidities (severe renal impairment, liver
impairment, chronic  obstructive  airways
disease) or other associated conditions that
significantly increase the risk of surgery, and
previous cardiac surgery.

Those patients were divided into two groups:

Group (I): Enrolled 30 patients, and were
managed surgically at time of on pump
coronary artery bypass grafting by repair
(CABG + MVA).

Group (I): Enrolled 30 patients,and were
managed by on pump coronary artery bypass
grafting alone(CABG alone).

Patients were subjected to the following:

e  Preoperative parameters: 1) History taking:
A thorough and detailed history taken, as
regards the age, sex, functional class
according to New York Heart Association
classification. 2)  Clinical examination: A
complete clinical general and local
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cardiological examination was performed.
3) Investigations:

e Laboratory investigations: 1) Complete
blood count (CBC). 2) Liver function tests
(total and direct bilirubin, liver enzymes
"AST", "ALT", serum albumin, serum
proteins,  prothrombin  time  and
concentration. 3) Kidney function tests
(serum urea & creatinine). d- Fasting blood
sugar. 4) Serum electrolytes.

e Electrocardiogram (ECG), Radiological
examination and Echocardiography,
Coronary angiography.

Intra-operative procedures: 1) Anaesthetic
technique. 2) Surgical technique.

Operative parameters: 1) Aortic cross
clamp time (AXCT). 2) Total bypass time.
3) Total operation time. 4) Use of inotropic
drugs. 5) Use of intra aortic balloon.

Post-operative evaluation of both
groups: 1) Intensive care unit evaluation. 2)
One week evaluation. 3) 3 and 6 months
evaluation.

Stastical Analysis:

Results were expressed as mean of
standard deviations (SD) or number (%).
Comparison between the two groups was
performed using unpaired student t test.

While comparison between preoperative and
postoperative data within the same group
was performed using paired student t test.
Categorical data were compared using Chi
square test. The data were considered
significant if p values were equal to or less
than 0.05. Statistical analysis was performed
with the aid of the SPSS computer program
(version 10 windows).

RESULTS:

In the period between July 2017 and
June 2020, 60 patients with moderate
ischaemic  mitral  regurgitation (IMR)
divided in 2 equal groups underwent open
heart surgery at Nasser Institute cariac
surgery department and the Cardiac Surgery
Department, faculty of medicine, Ain Shams
university. Group (I) had both CABG
surgery associated with MV repair, while,
Group (I) underwent CABG surgery
alone to assess whether revascularization
alone is sufficient for managing those
patients or revascularization is to be
combined with mitral valve repair. The
preoperative, operative, postoperative, and
follow up data of both groups were studied.

Table 1. Demographic data of the two studied groups

Groups T-test and Chi-square
Group | Group I T or X* P-value
Mean+SD 66.433 + 12.593 68.923 + 13.345 -0.743 0.460
Sex N Female 10 (33.3%) 6 (20.0%)
(%) Male 20 (66.7%) 24 (80.0%) 1375 0.241

Patients underwent a thorough clinical evaluation which included history taking, general and

cardiac examination.

Table 2. Preoperative infarction in the studied groups

Groups

Group | Growp 11 Total Chi-square
N % N % N % X? P-value
Negative 9 30.0% 7 23.3% 16 26.7%
Infarction Positive 21 70.0% 23 76.7% 44 73.3% 0.085 0.770
Total 30 100.0% 30 100.0% 60 100.0%

Table 3. Risk factors in the two studied groups:
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Groups .
Growp | Group 1l Total Chi-square
N % N % N % X? P-value
Negative 16 53.3% 13 43.3% 29 48.3%
DM Positive 14 46.7% 17 56.7% 31 51706 | 0602 0.438
. Negative 10 33.3% 9 30.0% 19 31.7%
Hypertension Positive | 20 | 66.7% | 21 | 700% | 41 | esaw | 0977 | 078l
. Negative 7 23.3% 8 26.7% 15 25.0%
Hyperlipidemia - 50 a0 23 | 76.7% | 22 | 733% | 45 | 750% | 089 | 0.766
. Negative 18 60.0% 13 43.3% 31 51.7%
Smoking Positive | 12 | 40.0% | 17 | 56.7% | 20 | 483% | 1676 | 019
Table 4. Preoperative NYHA Class Assessment
Groups .
Growp | Growp Il Total Chi-square
N % N % N % X2 P-value
Il 12 40.0% 17 56.7% 29 48.3%
NYHA T 18 60.0% 13 43.3% 31 51.7% 1.676 0.195
Total 30 100.0% 30 100.0% 60 100.0%

The preoperative echocardiographic data of both groups are mentioned. There was no
statistically-significant difference between both groups.

Table 5. Preoperative Echocardiographic Data of both groups

Groups T-test
Group | Group I t P-value
LVEDD(cms) MES:ESD 5%30 : 0.74'31 6.5627 : 0.76?3 08%8 | 0313
LVESD (cms) MES:EED 4227 : 025739 4.45'33 : 0.54LZ19 74z | 0.087
LVEF (%) MES:EED 42%27 i 25.2%?5 42.9227 i 23582 0734 0466
LA Diameter (cms) MES:EED 4227 : 0.5529 4.45'30 : 0.5351 2628 | 0011
PASP (mmstg) ME::EED sg%go : 2§g2102 53383 : fgfo 1314 0194
By ientep | 26as < o4t | zessT = osw | 090 | 0%
MR (Elggo(-%?rade Moderate 30(100%) 30(100%) : :
DISCUSSION: Paucity of data contributes to the controversy

Ischaemic mitral regurgitation (IMR) is a
complication of coronary artery disease (CAD)
with normal chordal and leaflet morphology. IMR
is associated with increased mortality as well as
risk of development of heart failure, regardless of
the treatment employed. Approximately, one half
of patients following a myocardial infarction
develop IMR, while up to 17% develop moderate
or severe IMR™,
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surrounding the issue of optimal treatment for
moderate IMR. Proponents advocating combined
MV repair and coronary artery bypass grafting
(CABG) emphasize that 40% of patients continue
to have moderate or severe mitral regurgitation
(MR) after isolated CABG and that persistent or
progressive MR may lead to worse outcomes “.

It is, however, unclear whether the lower
prevalence of MR following the combined
procedure has any clinical benefit. Some studies
suggested a functional benefit from concomitant
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MV  surgery, while others found neither
symptomatic nor survival benefit from the
addition of MV surgery to CABG 2.

Considering the lack of consensus on optimal
treatment method for moderate IMR, we
conducted the present study. It aims to determine
whether a concomitant MV repair during CABG
improves clinical outcome in moderate IMR
patients.

In this study, we comparatively-studied the
course of un-repaired moderate mitral regurgitation
after CABG alone, versus CABG with repair, in
order to assess the impact of un-repaired moderate
ischemic mitral regurgitation on the immediate and
early outcome of CAD patients undergoing
standard CABG using CPB.

This study population encompassed 60 CAD
patients complicated by moderate IMR who
underwent CABG with (group I, no 30) or without
mitral valve repair (group 11, no 30). The study was
carried out between July 2017 and June 2020, in
the department of cardiac surgery of Nasser
institute and the department of cardiac surgery,
faculty of medicine,Ain Shams university after
obtaining the approval of the local ethical
committee and a fully-informed written consent.

As regard functional status, The majority of
patients in our study were in NYHA class IlI-llI
with overall mean NYHA class of 2.3 + 0.5. In
group |, 12 patients (40 %) had NYHA Class Il
dyspnoea; 18 patients (60 %) had NYHA class Il
& mean NYHA of 2.11 + 1.35. In group Il, 17
patients (56 %) and 13 patients (43 %) had classes
Il and 111 respectively & mean NYHA class of 2.2
+ 1.41. Values were statistically- insignificant ( p=
0.152).

Similar mean values of preoperative NYHA
class (between II-111) were reported in the series by
other studies like Bouchard et al.*® who reported
mean NYHA of 2.3 in CABG+ MVr group& 2.4
in CABG group (P=0.56) .

Regarding previous M1 in group (1) 21 (70%)
had previous MI compared to 23(76%) in group
(1) with no statistical significant difference.

This percentage of patients who had positive
history of previous MI was comparable to other
studies by Bouchard et al. ® where the
percentages were (75%) in CABG+ MVr
group&(72%) in CABG group.

In this study group, we found no correlation
between the preoperative LA diameter and the
presence of moderate MR (p = 0.235 = NS).
Although unexpected, this can be explained by the
fact that the left atrium is exposed to the LV filling
pressures through the open mitral orifice during
diastole, the size of which should therefore be
influenced by the same factors that determine the
diastolic filling pressure of the left ventricle ™.

Operative data analysis including total pump
time and ischemic time revealed a significant
difference when comparing the two groups. This
significant difference in favour of group Il was
observed.

As regard to total pump time, group | showed
a mean pump time of 123 £ 8 min, while it was
90.5 = 4.5 min in group Il. When compared with
other studies, results from Smith et al."? also
showed statistically significant difference between
their two groups, the first study reported a median
total pump time of 147 min and 84min for Repair
group and CABG only group respectively; while
the second study reported 163.1+54.9 min and
106.8+49.7 min for corresponding groups
respectively.

While for cross clamp time, Group | showed
ischemic time of 72.3 +9.7 Min, and group Il
showed 474 + 10.4 min. In the same fashion, Chan
et al. ® reported a median of 95 and 51min, and
Smith et al. @ reported 117.2+35.4and
74.7+36.7min for their Repair group and CABG
only group respectively.

Likewise, Wong et al. ™ in their study of
251 patients having IMR including 31 patients who
received concomitant mitral valve annuloplasty
during CABG, had no statistical difference
between their two groups in the use of high support
with the baseline mean EF of their patient’s
slightly less than ours. And, they had higher rates
of IABP insertion, 6.4% and 2.3% in
corresponding groups respectively. This difference
might be attributed statistically to the large number
of (n=251) patients and less LV functions included
in their study.

The preoperative LVEF% of 47.8 % stepped
up to 50.3 % and 56.6

% in the early and late PO periods
respectively. Postoperatively, IMR downgraded to
mild, & mean jet area% decreased from
preoperative value of 26.9% to 14% and 20% over
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the early and late PO periods (respectively).
Fattouch et al. “” reported improvement in
LVEF% from baseline of 43 +9 to 45 £7with no
significant improvement of Mean MR grade which
graded from from moderate to mild.

It is worth-mentioning that the differences
between the two groups showed no statistical
significance in the immediate PO period, and
significance during the early and late PO periods.
The adaptation to the increased in afterload after
the return of mitral valve competency could
explain the absence of LVEF improvement after
annuloplasty. As the wventricle adapts and the
volume overload recedes, LV function will start to
improve by 6-12 months.

As was evident from the previous display of
our study results, CABG alone did, to some extent,
improve IMR over 6 months of follow- up.
Although the overall postoperative clinical
parameters demonstrated statistically-significant
values in both groups, CABG combined with
mitral repair achieved more improvement in the
clinical follow-up parameters (EF %, Jet area &
MR echo-grade & mean NYHA class) when
compared to preoperative patient condition.

Finally, the principle finding of this study is
that intervention on the mitral valve likely
improved short term survival benefit over CABG
alone. We conclude that there is good evidence to
suggest that moderate mitral regurgitation in
patients undergoing isolated CABG adversely
NYHA functional class and mitral regurgitation
does not reliably improve after CABG alone. We
have to consider that Ischemic  Mitral
Regurgitation has two major contributing variables
which may vary widely, the severity of MR and
the LV dysfunction. Unfortunately, the evidence to
support mitral valve repair at the time of CABG to
improve long-term survival is still weak. On
balance, patients with moderate ischaemic mitral
regurgitation having CABG should have mitral
repair at the same time, although the evidence to
support this is weaker than one might like. A very
important question should be raised here, which is:
How can we evaluate the outcome while it might
persist or recur using current treatment options?!
The challenge is to better identify patients for
whom each surgical strategy is more beneficial and
to develop more effective treatment for IMR.

Conclusion:

After assessing all our study results, we
came up to the following conclusions: Our
primary end point was achieved, and the efficacy
of adding MVR to CABG is well demonstrated by
the improvement of NYHA functional class and
LVEF over the early (3 months) & late (6 months)
postoperative  follow-up  periods. Performing
CABG combined with a mitral repair procedure
dose not add any serious burden to the operative
risk nor does it affect the immediate and early
outcomes in this patient subset. Moderate ischemic
MR progresses to more severe grades in only a
minority of patients (4%) in the early follow-up
period following Combined CABG + MV repair
compared to a higher incidence (8 %) in patients
submitted to CABG only. Presence of more
residual IMR in the CABG (alone) group did not
adversely-affect the immediate or early outcome of
the operation by causing more morbidity
complications especially when controlled by
optimal medical treatment with diuretics-B-
blockers-ACE inhibitors.
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