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ABSTRACT

Objectives: Evaluate the early outcome after heart valve replacement in patients with severe reduction
of left ventricular ejection fraction.

Results: 57 patients with heart valve replacement and LVEF < 40% were enrolled in the study. Mean
age was 4568 + 10.97 yrs. 47.36% had both aortic and mitral valve replacement, 24.56% mitral valve
replacement, and aortic valve replacement in 28.08%. 66.67% NYHA class IlI-IV. ICU stay in 9.29 days.
Mean inotrope use time was 8.46 days. Operative mortality was 7.02%. Heart chambers size reduced well
postoperative with gradual improvement of LVEF.

Conclusion: Heart valve replacement in patients with severe left ventricular dysfunction, although
having higher risk of mortality and morbidity, is a method of choice which improves symptoms and LV

function, and reduces mortality.
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L. INTRODUCTION

Although aortic and mitral valve surgery have
been performed since early 1960s, but until 1970s,
mortality was still high with limited late results
[9]. Meanwhile, there was less understanding
about basic factors effecting postoperative
mortality.

One of the controversial risk factors in trials
during a long time is reduction of left ventricular
ejection fraction (LVEF). Operation in patients
with severe reduction LV function, which is
showed by low LVEF, has been studied for a long
time, but early mortality and late outcome was

still differ from authors.

InVietnam, research on heart valve replacement
in patients with reduction of LV function has not
been found in literature. So, there are existing
controversy in surgical indicationfor this high risk
group as well as longterm prognosis. Many patients
refused surgery because of complication and high
mortality. Furthermore, poor financial status as well
as low education level, made many patients come to
find medical assistance too late so that their diseases
were at advance stage with severe reduced LVEF,
which caused high surgical risk.

The objective of this study was to evaluate
early outcome after heart valve replacement in
patients with low LVEF.
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Early outcome after heart valve replacement...

II. SUBJECTS AND METHOD

2.1. Subjects: 57 patients with heart valve
replacement (mitral and/or aortic valve), with
preoperative LVEF <40% at Hue Central Hospital
from 1/2014 to 6/2016.

Included criteria:

- Age >16 yrs, who was operative with one or
two valve replacement, with LVEF on echo <40%.

Exclusion:

- Heart valve replacement with CABGs

- Heart valve replacement with bioprothesis valve

- Tricuspid or pulmonary valve replacement

- Aortic surgery
low LVEF due to dilated
cardiomyopathy or other non-heart causes.

- Patients with

2.2. Method: A prospective study, patients
were operated under cardiopulmonary by pass
with hypothermia at body temperature 32°C. Warm
blood cardioplegia solution was used antegrade
and continuously retrograde via coronary sinus. All
patients were replaced one or two mechanical valve
(St. Jude or ATS). Inotrope was used postoperatively
when needed, echo data was collected to compare
with pre-op data.

I11. RESULTS

57 pts with 1 or more valve lesions, with
preoperative LVEF <40% were enrolled. Mean age
was 45, most of them had severe heart failure with
66.67% at NYHA class I1I, IV (table 1).

Table 1: Preoperative characteristics

Min Max Mean
Age 18 66 45.68 + 10.97
LV diastolic diameter (mm) 50 71 59.87+59
LV systolic diameter (mm) 41 58 4917+ 5.7
LVEF (%) 32 39 377+ 1.56
PAPs (mmHg) 25 60 37.84£10.35

In this study, all included patients had low LVEF,

mean LVEF was 37.7 = 1.56%. All heart chambers

were dilated due to severe heart failure. Most patients have AF (75.44%).

Table 2: Operative characteristics

CBP time (min) Min: 82 Mean:
Max: 134 4 95.28+12.07
Mechanical valve replacement 100%
Tricuspid valve repair 57.89%
TV repair was indicated when TR >2/4, with right atrium dilation.
Table 3: Postoperative characteristics

Min Max Mean
ICU stay (days) 5 22 929+ 1.6
Inotrop use duration (days) 5 22 8.46+ 1.51

All patients were replaced with mechanical heart valve, concomitant TV repair if TR >2/4 (57.89%).

ICU stay was 9 days with mean inotrope use was 8 days.

In this group, there were 4 deaths due to acute heart failure postoperatively. All these cases started with

acute heart failure with severe reduction of LVEF, low unstable blood pressure which lead to acute renal

failure then multiple organs failure.
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Chart 1: Percentage of valve lesion

Table 4: Postoperative results

Min Max Mean
LV diastolic diameter (mm) 42 63 5987459
LV systolic diameter (mm) 36 51 46.5+6.04
LVEF (%) 24 56 42.41+£1.52
PAPs (mmHg) 25 30 25.7+1.8
Table 5: Complications

Complications N %

Bleeding need re-exploration 3 5.26

Pneumothorax 2 35

Hemothorax 2 3.5

Sternal infection 0 0

Acute renal failure 4 7.02

Mortality 4 7.02

Most of the complications were bleeding need re-exploration, pneumothorax, hemothorax. All
complications were managed well.

Table 6: Comparison of pre and post-operative echo data

Preop Postop p
LV diastolic diameter (mm) 59.87+5.9 55.76+4.53 0.0235
LV systolic diameter (mm) 49.17+£5.7 46.5+6.04 0.0235
LVEF (%) 37.741.56 42.41+1.52 0.2394
PAPs (mmHg) 37.8+10.35 25.7+1.8 0.01
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Chart 2: Comparison of heart chamber size pre and post operatively

IV. DISCUSSION

Patients with valvular heart diseases and
markedly reduced LVEF can have severe symptoms
but some of them are still asymtomatic. These
patients usually had higher early and late mortality
risk and the percentage of post operative heart
failure are also higher than those with better LVEF.
In patients with reduced LV function, some research
showed that mortality ranged from 8% to 21% in
aortic stenosis patients, and 6% to 12% in aortic
regurgitation. Until now, there are no concensus on
the indication for these severe patients, so there is
no proper recommendation. However, there are still
trials indicating that although with high operative
risk and mortality, but the results were still good and
longterm outcome was acceptable.

The purpose of this study is to evaluate early
outcome after mechanical valve replacement in
patients with low LVEF, base on that results, we can
have more precise indications and to recommend our
patients. This is high risk group, with high demand
in technique as well as appropriate strategy to gain
good outcome. These patients often need longer
intubation time, longer ICU stay and inotrope use.
In this study, mean ICU stay was 9.29 =+ 1.6 days,
mean inotrope use was 8.46 £ 1.51 days. Moreover,
hospital mortality in our result was still in the same
range as other trials. In heart valve replacement,
death is usually due to low cardiac output and
multiple organ failure. Sharony et al. showed that
mean hospital stay was 12 days, acute renal failure
was 3.2%.

Table 7: Mortality in some studies

Authors N LVEF (%) Mortality (%)
Neale Smith (1978) 19 37+0.02 21
David E.P. (2000) 55 222+£6.2 18
Chaliki (2002) 43 28+ 5 14
Ram S. (2003) 416 10.1
Onorati (2014) 81 <35 8.6
Bishay (2000) 44 28+ 6 23
Our result 57 37.7 +£1.56 7.02

One of the most important thing in open
heart surgery in patients with low LVEF is
myocardial protection. Without proper protection
technique, weak hearts will worsen and lead to
fatal consequences such as longer ICU stay,
more inotrope use, more complications like
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pneumonia, acute renal failure, infection...
and death. In this study, we use warm blood
cardioplegia which is more physiologic and
protective. Furthermore, we use antegrade and
continuous retrograde infusion technique that
continuously protect the heart during operation
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time, contributing to better heart recovery. Our
mean CBP time was 95.28 £+ 12.07 min, this
was not a long time which help our patients
recovered better. Sharony showed that mean CBP
time in AVR was 137 min.

In our result, all heart chamber size reduced
significantly after surgery, which
that the hearts were not dilated anymore and

indicated

contractility would be better. Bishay showed
that systolic and diastolic heart diameter were all
reduced postoperatively in patients with mitral
replacement and LVEF. Diastolic size
reduced from 65mm to 57mm, systolic size
from 50mm to 46mm.

low

LVEF also increased after operation, although
without statistically signification, maybe because
of small size of data.According to Czer et at. there
was a significant improvement of LV function
after AVR. PAP also reduced postoperatively.
Bishay et al. also showed that LVEF increased

from 28% to 36% after valve replacement. Mitral
posterior leaflet preservation in MVR was proved
to help maintain LV shape, increase LVEF.

In our study, morbidity was low with only 5.25%
bleeding need reexploration, 3.5% pneumothorax,
3.5% hemothorax, no sternal infection. In Ram
Sharony’s study, there were 3.8% bleeding, 2.2%
sternal infection. All these percentage was low
and caused minor risk to patients.

So, our patients have demonstrated that early
result was optimistic although preoperative risk
was high.

V. CONCLUSION

Heart valve replacement in patients with
severe reduction of LVEF, although laving high
morbidity and mortality risks, is the method of
choice which help improve symptoms and heart
function, contributing to reduce mortality due to
advanced heart failure.
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SURGERY FOR MITRAL REGURGITATION: UP TO DATE

Van Hung Dung !

ABSTRACT

Objectives: In recent years, what alter for mitral valve repair? We summarize new advances in mitral
valve repair on the world and present results of isolated mitral valve repair at Ho Chi Minh Heart Institute.

Methods: Search and analyse all data collect in American and Europe Cardiac Surgery Journal and perform
retrospective study in all cases of mitral valve repair from 1993 to 2015 at Ho Chi Minh Heart Institute.

Results: Trends in isolated mitral regurgitation surgery has changed in recent years:

- Early surgery and expand the indication in young patient without symptom.

- New generation rings have more physiologic and more compatible with any types of MR.

- With new techniques (such as artificial chordal, posterior leaflet widening...) make increasing the

posibility of valvular repair.

We divided the study group in 2 stage, 1% stage :1993 to 2003 and 2" stage: 2004 to 2015.

- About etiology of MR: in 2 stage, rate of RHD decrease significantly.

(54.7% vs 84.8%, p < 0.001) meanwhile rate of degenerative and ischemic MR increase important.

- About mean age: in 2™ stage, mean age was increase significant ( p< 0.01).

- Proportion of valve repair increases by years: 1% stage : 80.3% lower than 2" stage. 89.1%.

- Redo for recur MR: 2™ stage (1.07%) versus 1% stage (3,06%) that proved all technique applied have

improved.

- Operative mortality still have low although the type of IMR were more diversified.

Conclusion:

- The surgical tendency to preserve valves is expanding with some new technologies and new-

generation valve rings.

- At the HCM Heart Institute, the rate of valve repair is increasing with the pathology more and more

diverse but the results are very good.
Key word: Isolated mitral regurgitation (IMR)

I. BACKGROUND

Mitral valve repair was beginned in 1950-
1960’s decade but fasting developped in 1970
decade by Pr.Alain Carpentier ‘s researches and
the others pioneers such as Carlos Duran, Harvey
Feigenbaum... With the development of both

diagnostic imaging, surgical techniques as well

as supporting facilities and marterial have created
favorable conditions for the restauration of mitral
valve. We conducted this study with the aim of
updating mitral valve repair methods in recent years
and evaluating mitral repair results at the HCM

Heart Institute.

1. HCM Heart Institute

Corresponding author: Van Hung Dung

Email: vhdung2004@yahoo.com ; Tel: 0917882488
Received: 21/1/2017; Revised: 25/5/2017;

Accepted: 19/6/2017

18

Journal of Clinical Medicine No.40-2017



Hue Central Hospital

IL. PATIENTS AND METHODS

2.1. Subjects

- We retropected all patients undergoing mitral
repair surgery from 1993 to 2015 at the Heart Institute
of Ho Chi Minh City. To serve the purpose of our
research, we divided it into two stage: stage 1, from
1993 to 2003 and stage 2, from 2004 to 2015.

2.2. Methods

- We used keyword at mention before and found
15 articles published in journals such as “The Annals
of Thoracic Surgery”, “The Journal of Thoracic and
Cardiovascular Surgery”, “European Journal of

C

Cardio Thoracic Surgery” ... Analyse and statistics
show that new trends in mitral valve surgery are as
follows :

- Early surgical indication especially in patients
with funtionnal mitral regurgitation (MR) [2], [13]

- Indications of mitral surgery was open widely
(1], {6], [10], [13]

- Combination of many supportive treatments
for mitral surgery 5], [10], [15]

- Widely applied minimally invasive surgery for
mitral valve repair [14], [15], [17] .

Picture 1: Some type of new rihg
A,C: IMR ETlogix ring , Profile 3D ring for ischemic MR
B,D: CE Physio Il ring, SIM rigid sadle ring for degenerative MR

I1I. RESULTS

- Retrospeetive study on 2146 isolated suitrat valve reguvgitation patients at the Heart Tusituse of Ho

Chi Minh city from 1993 to 2015.

The study data is summarized in the following table:
Table 1: Data characteristics of patients

Datal M | Wo | NMR(N) | Op. | Re Cause of MR
age Mort. | do | ppp Degen.| EB |Congenital |Ische.

Stage

1993-2003 | 28 | 536|817 (1017)| 14 | 25 | 693 73 13 22 16
1.7%

2004-2015|45.5| 572 {1214 (1368)] 22 13 | 652 | 238 47 65 212
1.8%

Subgroup surgery for the following causes in table 2
Journal of Clinical Medicine No.40-2017 19
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Table 2: Rate of redo under the cause

Stages Redo Cause of MR
RHD Degene. EB Congenit. Ischem.
1993-2003 25 (3.06%) 3% 2.7% 7.7% 0 0
2004-2015 13(1.07%) 1.5% 1.1% 2.1% 0 0

And the ability to repair the valve success by the
cause were as follows

- Stage 1: The rate of mitral valve repair is 80.3%
and the second stage is 88.7%.

- The rate of successful repairing by cause, stage
| compared with the stage 2 is 81.2% compared to
85.6% (rheumatic); 93.6% vs. 99% (degeneration);
65% vs. 53.5% (infectious endocarditis) and 95.6%
vs. 98.5% (congenital). Except for the rate of mitral
valve repair caused by infectious endocarditis is
lower because in the later stage we recommend
surgery sooner while the lesion is hot and diffuse so
the valve conservation capacity is lower. Remaining,
these rates all increase, proving the vanishing

technique is getting better and better.

Picture 2: CE Physio Il ring

IV. DICUSSION

4.1. Indication of surgery for MR

It seems that in recent years the look on surgical
indications for severe MR has changed. Classical
standards, such as heart failure or symptomatic
levels, left ventricular dysfunction, and pulmonary
hypertension, are still applied but widespread.
Enriquez-Serano cited six reasons for early surgery
for organic MR in which emphasis early surgery to
relieve complications of severe MR, and surgery

20

was an option that could not be replaced at the
time of its appearance[13]. R. Bonow also required
early surgery for patients with symptomatic MR,
or severe left ventricular dysfunction, especially
in patients with degenerative valve disease due
to new techniques and surgical results better [4].
Evidence for this, statistics on 14,604 patients in the
United States, V. Badhwar showed that the actual
survival rate after 10 years in patients after valve
reconstruction surgery was 57.1%, this number is
equal with population with the same age class [3].
Gammie’s statistics on 910 hospitals in the United
States in 2009 showed that the rate of mitral valve
repair increased from 51% to 69% (p <0.0001) that
proved benefits of early surgery [9].

4.2. About the new technical methods to be
applied

Thanks to a deeper understanding of the anatomy,
the physiology and mechanism of MR leads to the
application of new techniques in valve repairing.
Typically, MR is caused by breaking chordae could be
repair by many techniques. The introduction of PTFE
artificial ligaments (Gore-tex CV4) has solved most of
the cases in the past its have to replace the valve by
rupturing too many chords. Ibrahim has been counting
more than 40 reimplatation techniques as a technical
alternative to traditional Carpentier techniques (partial
removal of the valve and transferation of the chord).
Attificial ligament is the solution to simplify the
search and replace of broken or absence chordaes, this
technique is reproducible and safe, especially for the
case rupture many chordaes of both valves. Castillo
reports that nearly 100% of cases of degeneration
MR can be repairing due to artificial ligaments [6].
However, the authors emphasized that the more
technique is, the easier it would be to make mistakes
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or abuse if not properly analyzed the mechanism of
the lesion. Another striking step is the application of
all these new techniques to mitral valve repair through
minimally invasive techniques as well as robotic
surgeries [17]. This top-notch combination brings the
picture of artistic perfection of cardiac valve surgery.

4.3. About the results of HCM Heart Institute

The results of statistics have shown:

- The cause of MR was markedly changed: the
rate of rheumatic decreased (54.7% vs. 84.8%, p
<0.001), the rate of degeneration and ischemia MR
increased sharply (8.9% vs. 19.6%, p <0.01 and 2%
vs. 17.4%). This can be explained from two points
of view: rheumatic disease rates in the community
have decreased and people’s wellbeing and lifespan
have increased.

- According to general trend, valve conservation
rate is increased in later stages thanks to newly
applied techniques and improved skills. Based
on Carpentier’s techniques plus experience and
application of new techniques, we have been able
to successfully repair in almost MR cases. This
success is also due to the more accurate diagnosis of
echocardiography, especially the trans-esophageal
echocardiography (TEE), which helps to accurately
determine the mechanism of MR as well as the
immediate examination of results before weaning

from CPB. Therefore, we performed routine TEE
from 2006, thereby reducing the rate of residual
leakage after surgery. Currently, conventional 3D
and TEE 3D is gradually replacing the 2D ultrasound
dueto the accuracy in the diagnosis of the mechanism
and the cause of MR. In difficult cases or severe
MR due to multiple mechanisms of association,
the role of 3D TEE to perform before weaning of
CPB is really useful and necessary. And also, the
development of new cardioplegia liquid helps to
prolong protective myocardium, a prerequisite for
the surgeon to be confident in investing time in
valve repair is much longer if compared to valve
replacement. In this study, recurrence rate in the
second stage was only 1.07% compared to 3.06%
in the first stage, and the rate was reduced in all
three groups thanks to the completion of the valve
repairing skills as well as promote the companion
role of echocardiography in mitral valve surgery.

V. CONCLUSION

- The surgical tendency to preserve valves is
expanding with some new technologies and new-
generation valve rings.

- At the HCM Heart Institute, the rate of valve
repair is increasing with the pathology more and
more diverse but the results are very good.
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