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INTRODUCTION

EARLY OUTCOMES OF MITRAL VALVE REPLACEMENT WITH
A MECHANICAL PROSTHESIS FOR RHEUMATIC MITRAL
VALVE DISEASE.

Musfireh Siddigeh’, Imran Khan?, Zainab Farid?®, Fakhar e Fayyaz*, Qudsia Anjum®

ABSTRACT... Objectives: To study the early outcomes of mitral valve replacement with a
mechanical prosthesis is patients with rheumatic mitral valvular disease. Study Design:
Retrospective Observational study. Setting: Punjab Institute of Cardiology, Lahore and
Rawalpindi Institute of Cardiology, Rawalpindi. Period: From August 2014 to August 2017.
Material & Methods: Consecutive patients who underwent mitral valve replacement for a
rheumatic pathology were included in the study. Patients undergoing a redo surgery, those
with concomitant aortic valve intervention, coronary artery bypass grafting and emergency
procedures were excluded from the study. Results: Of the 104 patients included in the study, 58
(56.2%) were female patients. The mean age of the patients was 35 + 12.36 years (median 33
years). Sixty (58.5%) had hypertension and 22 (21.28%) had diabetes. Mitral valve stenosis was
the main pathology in 84 (80.7%). Severe pulmonary hypertension was recorded in 16 (15%)
patients. The mean preoperative Tricuspid Valve Pressure Gradient (TVPG) was 55.33 + 18.35
mmHg. The mean cross clamp time was 45.33 = 12.32 minutes. The postoperative tricuspid
valve pressure gradient came down to 31.5 + 12.21 mmHg. No patients had acute renal injury,
pulmonary complications or re-exploration for bleeding. Perioperative mortality was 4 (3.75%).
Conclusion: Rheumatic valvular disease is still prevalent in our part of the world. Most of the
patients with rheumatic heart disease will end up with replacement of the valve. Replacement
with a mechanical prosthesis has favorable early outcomes.

Key words: In- Hospital Outcomes, Mechanical Prosthesis, Mitral Valve Replacement,
Rheumatic Valve Pathology.
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technology has enabled MVR with a minimally

Rheumatic fever is still an important cause of
mitral valvular disease in the developing world."
The culprit is group A B-hemolytic streptococci
that can cause pharyngeal or cutaneous infection.
The immune response of the body causes acute
inflammation in various organs including the
heart valves.? The delayed response in adults
is inflammation and scarring of the valvular
apparatus. Approximately 60% patients who
develop rheumatic fever will develop rheumatic
heart disease.?

Mitral valve replacement with a mechanical or
bioprosthetic prosthesis and mitral valve repair
are the invasive options for mitral valvular disease
in suitable patients. Recently, transcatheter

invasive approach especially in high risk patients
but this has not been studied well in rheumatic
pathology. Secondly because of the cost issue,
this has not achieved widespread acceptability in
the developing world.

Rheumatic valvular disease has a different
pathological course than degenerative
pathologies and so the consequences are also
different.* Rheumatic disease causes the valve
to get thickened, retracted and leads to severe
commissural fusion. The subvalvular apparatus
including the chordae and the papillary muscles
also become thickened and retracted causing
the leaflets to retract. Because of this extensive
pattern of the disease, the valve is not always
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reparable. For this reason, mitral valve repair
is not as successful as repair in degenerative
pathologies. Moreover, because the disease
affects the younger age group, most patients
end up with a mechanical valve. Although free
of degeneration, mechanical valve comes at the
cost of increased bleeding due to anticoagulant
use and thrombo-embolism.®

Rheumatic heart disease is still a major public
health issue in a developing country like Pakistan.
The bulk of the mitral valve surgeries performed
annually are for rheumatic valvular disase6.
Because of the pathological course as well as the
younger demographics of the country, most of
the patients require mitral valve replacement with
mechanical prosthesis. Our study investigates
the early outcomes of MVR in terms of the major
morbidity indicator as well as mortality.

MATERIAL & METHODS

Aretrospective observational studywas conducted
at a tertiary care hospital from August 2014 to
August 2017. The institutional ethical review
board approved the study and individual consent
was waivered considering the retrospective non-
interventional nature of the study.

All the consecutive patients who underwent
mechanical mitral valve replacement for
rheumatic mitral valvular disease were included
in the study. Patients who underwent urgent
procedures, concomitant procedures like aortic
valve replacement and coronary artery bypass
grafting, those with pre-existing comorbidities and
those who underwent mitral valve replacement
with bioprosthetic prosthesis were excluded from
the study. Also excluded were those undergoing
a redo procedure and those who had any type
of repair procedure through a left anterior
thoracotomy.

All the patients were operated by the same
surgical team lead by the same surgeon (MS).
Standard operative techniques included median
sternotomy, cannulation of the ascending aorta,
bicaval cannulation and cardiopulmonary
bypass in all the patients. The mitral valve was
approached through the left atrium posterior to the

interatrial sulcus. All the patients had rheumatic
valvular disease. Clot in the left atrium, if present
was evacuated first with closure of the left atrial
appendage. All the patients were in sinus rhythm
preoperatively so no procedure for atrial fibrillation
was done. The valve was assessed for repair
and preservation of the subvalvular apparatus.
The subvalvular apparatus was preserved by
debulking the mitral leaflets and then sewing
the chordae to the annulus along with the valve
sewing ring. An interrupted pledgeted technique
was used for all the patients. Valve sizing was
done only after placing all the sutures. The
appropriate size valve was placed.

The data was analyzed using Statistical Package
for Social Sciences version 23.0 (SPSS Inc.,
Chicago, IL, USA). Categorical variables were
presented as frequencies and mean, median
and standard deviations were calculated for
continuous variables.

RESULTS

The study included 104 patients that included
58 (56.2%) female patients. The mean age of the
patients was 35 + 12.36 years (median 33 years).
In spite of this younger population, 60 (58.5%) had
hypertension and 22 (21.28%) had diabetes. Mitral
valve stenosis was the commonest pathology; 84
(81.25%). Most of the patients, 60 (57.5%) had
moderate pulmonary hypertension while severe
pulmonary hypertension was recorded in 15
(15%) patients. The mean preoperative Tricuspid
Valve Pressure Gradient (TVPG) was 55.33 +
18.35 mmHg. Moderate dyspnea as assessed
by NYHA class II-lll was present in 68 (65.5%)
patients. Preoperative left atrial size was 59.94
+ 11.43 mm. other baseline characteristics are
presented in Table-I.

Intraoperatively, all the patients underwent mitral
valve replacement with mechanical prosthesis.
All the patients had rheumatic pathology. The
sub-valvular apparatus was preserved whenever
possible. The mean cross clamp time was 45.33
+ 12.32 minutes. Tricuspid valve repair with
a modified DeVaga’'s procedure was done in
15 (15%) patients. The postoperative tricuspid
valve pressure gradient came down to 31.5 *
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12.21 mmHg. No patients had acute renal injury,
pulmonary complications or re-exploration for
bleeding. Severe tricuspid valve regurgitation
was recorded in 3 (2.5%) patients. Perioperative
mortality was 4 (3.75%). Table-II.

Variable
Gender Male
Female

Age (Years)
Diabetes
Hypertension

Mitral stenosis
Primary mitral Mitral
valve pathology regurgitation

Mixed disease

Pulmonary Mild
arterial Moderate
hypertension Severe
Class |
NYHA class Class II-llI
Class IV

Preoperative left atrial size (mm)
Preoperative LVIDD (mm)
Preoperative LVIDS (mm)

Preoperative
Pressure Gradient (TVPG) mmHg

Preoperative Ejection Fraction (%)

Tricuspid Valve

Patients (n=104)

46 (43.8%)
58 (56.2%)
35 +12.36

22 (21.28%)
60 (58.5%)
84 (80.7%)

7 (6.7%)

9 (8.7%)
28 (27.5%)
60 (57.5%)

16 (15%)
23 (22.5%)
68 (65.5%)
12 (12.2%)

59.94 + 11.43
55.28 + 12.45
38.32 = 7.21

55.33 + 18.35

55.283 + 6.4

Table-l. Baseline characteristics of the patients.

Variable

Bypass time (minutes)
Cross clamp time (minutes)

Tricuspid valve repair
(Modified Devaga’s procedure)

ICU stay in days (median)
Re-exploration for bleeding
Pulmonary complications
Acute renal injury

Postoperative Tricuspid Valve
Pressure Gradient (TVPG) mmHg

' . . Mild
Postopera}tlve tricuspid Moderate
regurgitation

Severe

Mortality

Patients
(n=80)

75.64 = 15.55
45.33 = 12.32

15 (15%)

3 days
0 (0%)
0 (0%)

0 (0%)
31.5 = 12.21
67 (65%)
34 (32.5%)
3 (2.5%)
4 (3.75%)

Table-Il. Intraoperative and Postoperative outcome

variables.

DISCUSSION

This study sheds light on the cotemporary in-
hospital outcomes of mechanical mitral valve
replacement for rheumatic heart disease. The
long-term effect of rheumatic fever on the heart
valves is chronic scarring and inflammation. Mitral
valve is the most commonly involved valve. The
scarring leads to mitral stenosis in most cases.
Attempts to repair may not always be successful
and the long-term results are inconsistent
because of the extensive fibrosis in the valve
leaflets and subvalvular apparatus.’

An important feature of the study is the younger
age of our patients. This can be attributed to the
fact that rheumatic fever affects children and
young adults and the delayed effect on the heart
valves appears mostly in the second and third
decade of life. Butt and colleagues conducted
a cross sectional survey of the patients with
rheumatic heart disease undergoing surgery.t The
mean age of the patients in their study was 32.79
+ 13.06 years demonstrating the younger age of
the patients with rheumatic heart disease in this
part of the world. This is in contrast to the studies
published in the western literature. Myllykanga
and colleagues conducted a population-based
study about the trends of mitral valve surgery in
Finland.® They reported a mean age of 68 years
in their cohort.

Although a younger age group, our cohort still
included 21.28% diabetic patients. It has been
seen that increasing numbers of diabetic patients
are undergoing mitral valve replacement. In a
study by Andres and colleagues from Spain, the
prevalence of diabetes increased from 13.4% to
16.06% over a 15 years period.” The presence
of diabetes did not lead to unfavorable outcomes
compared to patients with mechanical mitral
valve replacement who did not have diabetes. In
a single center study of 2964 patients at Emory
hospital, Halkos and colleagues concluded
that diabetes is associated with poor long-
term survival in patients undergoing heart valve
surgery.'" The mean age of the diabetic patients
in their study was 62.4 *+ 12.4 years while the
same in our cohort was 34.9 + 15.06 years. Itis
clear that the mean age of our patients is lower
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compared to most of the studied reported in the
western literature. It would be interesting to see
the long-term results of our patients with diabetes
and mechanical mitral valve replacement.

More than 2/3 of our patients had moderate to
severe pulmonary hypertension. But as evident
from the falling tricuspid valve pressure gradient
valve, most patients had a significant decrease in
the TVPG and hence pulmonary artery pressure.
This showed that the pulmonary artery pressure
wassecondarytotheleftsidedvalvulardiseaseand
responded well to replacement of the mitral valve.
Lafci and colleagues measured the pulmonary
artery pressures before and after mitral valve
replacement in their cohort of 50 patients.'? They
demonstrated significant decrease in pulmonary
artery pressures after the valve replacement
especially in those with preoperative pressure
of more than 50 mmHg. Tempe and colleagues
reported similar results after mechanical mitral
valve replacement.” It must be emphasized here
that the degree of pulmonary hypertension does
not strongly correlate with short term outcomes
although it affects long term survival. This effect
was demonstrated by Yang and colleagues in
their observational study of 317 patients.' They
showed that although the 30-day mortality in
patients with moderate to severe pulmonary
hypertension is twice compared to patients
with normal to mild pulmonary pressures, the
intraoperative mortality is not significantly high.

Mitral valve replacement generally carries higher
mortality compared to aortic valve replacement.
Various studies have shown a mortality rate from
4% to 8%.'>'® Advanced age, preoperative low
ejectionfraction, mitralregurgitationandadvanced
pulmonary hypertension have been identified as
some of the predictors of perioperative mortality
in these patients.'” The in-hospital mortality in our
cohort was 3.75% which is comparatively lower
than that reported in the literature. The reason
for this low mortality can be the younger, fitter
demographic profile of our patients as well as
comparatively lower percentage of patients with
advanced pulmonary hypertension. Another
factor may be the low percentage of patients with
mitral regurgitation (7.3%).

A retrospective single center experience is an
important limitation of our study. For this reason,
generalizability to other patient groups should be
done with caution. Secondly, we did not include a
control group to compare the results. It would be
interesting to see the outcome in the presence of
a properly matched control group. Nonetheless,
our study presents the real-world results of mitral
valve replacement with mechanical valve in
patients with rheumatic valvular pathology in our
population. Large scale studies in this context will
shed more light on the outcome of surgery for
this disease which is so prevalent in this part of
the world.

CONCLUSION

Rheumatic heart disease is still very common
in our part of the world. Most of the patients
presented to our setup ended up with mitral valve
replacement for rheumatic mitral valve diseases
with acceptable early outcomes.

Copyright© 15 Sep, 2020.
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