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ABSTRACT

Objectives: The objective of this study was to determine the safety of Mitral valve
replacement surgery inthe presence of severe pulmonary hypertension.

Methodology: This was a randomized control trial in Chudhary Pervaiz Elahi
Institute of Cardiology. Patients of Mitral stenosis undergoing Elective Mitral valve
Replacement were included in this study. In Group |, there were patients with
moderate pulmonary hypertension (30-60 mm of Hg) and in Group Il patients
with severe pulmonary hypertension (>60 mm of Hg) were included.

Results: Patients included in the study were 30, with 15 in each group. There was
no significant difference in age, gender, and other risk factors i.e. smoking,
diabetes, and obesity in both groups. However pre-operative CVP was
significantly high in Group Il patients (p = 0.05). CPB times, need of inotropes
and nitrates, and number of patients with prolonged ventilation time were
significantly high in Group Il (p >0.0001, 0.02, 0.003 and 0.02 respectively).
There was significant decrease in Pulmonary Artery Pressures after surgery in
Group land Il (p >0.0001, >0.0001 respectively). Regression analysis showed
strong correlation between pulmonary artery pressures before surgery and after
surgery (3=0.708).

Conclusions: Mitral valve replacement should be offered even in the presence of
severe pulmonary hypertension, however these patients need exira post-
operative care due to increased morbidity.
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INTRODUCTION

Mitral Stenosis is a life threatening cardiac disease usually
secondary to Rheumatic fever in developing countries.
Mitral valve dysfunction results in pulmonary hypertension.
Initially Left atrial pressure rises then pulmonary venous
hypertension develops. Raised blood pressure in
pulmonary vasculature leads to the development of
pulmonary arterial hypertension. That results in Tricuspid
valve incompetence and right ventricle dysfunction.
Increased pulmonary vascular resistance and pulmonary
hypertension contribute to clinical symptoms of mitral valve
disease." Different studies have shown variations in
pulmonary blood pressure after Mitral valve replacement in
the presence of severe pulmonary hypertension. In this
study, in Operating Room (OR) pulmonary blood arterial
pressure (PAP) was noted pre-operatively and immediately
after MVR surgery and hemodynamic changes in the early
post-operative period were observed and there clinical
influence on early outcome was noted.

METHODOLOGY

This was a Randomized Control Trial conducted in cardiac
surgery department, Chaudhary Pervaiz Elahi Institute of
Cardiology, Multan, Pakistan. The study was conducted
from 1st February 2012 to 30th January 2014. Patients
undergoing Elective Mitral valve Replacement were included
in this study. Patients with Mitral stenosis having moderate
to severe pulmonary hypertension with indication of
surgical intervention were included, while patients having
age <12 years (Pediatric patients), those having severe TR,
involvement of other valves or some other cardiac diseases
and undergoing emergency surgery were excluded from the
study.

Patients were divided into two groups depending on their
pre-operative Pulmonary Artery Pressures (PAP) based on
fresh echocardiographic assessment. There were fifteen
patients in each group. In Group | (G=I) there were patients
with moderate pulmonary hypertension (PAP 30-60 mmHg)
and in Group Il (G=II) patients were with severe pulmonary
hypertension (PAP >60 mmHg). In OR, invasive
measurement of mean pulmonary blood pressure was
noted just after sternotomy and pericardiotomy and before
closure of chest after surgery. For that purpose we used a
purse string suture of 5/0 prolene on pulmonary artery from
which direct measurement of mean PAP was done with
invasive monitor with the help ordinary 5 cc needle and non
collapsible syringe pump line after de-airing. Two readings
were noted for each patient of both groups.

Surgical procedures were carried out through median
sternotomy and standard Cardiopulmonary bypass.
Systemic cooling was achieved by lowering patient body
temperature to 32 °C, tropical ice slush for local cooling of
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the heart. Aortic cross clamp was applied and cold blood
cardioplegia was used to arrest and protect the
myocardium. Left atrium was opened through classical
approach. Mitral valve was excised preserving PML at least
according to valve disease status. All the valves were
replaced with Prosthetic Bi-leaflet Mechanical valves
(St.Judes) using technique of semi-continuous method
using 2/0 prolene sutures. Left Atrium was closed with 3/0
prolene suture was replacement of valve. In post-operative
course ventilation time, inotropic support weaning time,
need for nitrates and ICU stay were noted.

Pre-operative, per-operative and post operative data was
analyzed by using SPSS (Version 17). Numerical variables
were compared using t-test for independent variables and
Paired-Samples t-test for dependent variables. Chi-square
test and Fischer's Exact test were applied to compare
categorical variables. Simple linear regression was applied
to see the effect of pre-operative pulmonary pressures on
post-operative pulmonary artery pressures and to develop a
regression model. P-value of <0.05 was considered
significant.

RESULTS

Patients undergoing Elective mitral valve replacement
included in the study were 30. Mean age of patients were
29.33 = 4.89in Groupland 30.60 =+ 4.62in Group Il. There
were 8 (53.3%) females in Group | while 10 (66.6%) were
males in Group II. There were no significant differences in
pre-operative risk factors i.e. smoking, diabetes, obesity
and NYHA Class in patients of Group | and Group Il (Table 1).

Per-operative data analysis showed significantly increased
CPB times in Patients of Group Il as compared to Group |
(p >0.0001) while aortic cross clamp times were almost
same in both groups (p = 0.10). Per-operative central
venous pressure was high in Group Il patients 9.93 + 4.78

Table 1: Comparison of Demographic and
Pre-operative Variables

Group | Group Il

Variable (n=15) (n=15) P-value

Age (years) (mean+S.D) 29.33 +4.89 30.60 + 4.62 0.47

Male n (%) 7 (46.7%) 10 (66.7%) 0.26
Gender

Female n (%) 8 (53.3%) 5 (33.3%)
Diabetes n (%) 3 (20.0%) 1 (6.6%) 0.59
Smoking n (%) 2 (13.3%) 3 (20%) 1.00
Obesity n (%) 1(6.6%) 1 (6.6%) 1.00
nyaa M 6 (40%) 9 (60%) 0.27
class py 9 (60%) 6 (40%)
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Table 2: Comparison of Per-operative and
Post-operative Characteristics

. Group | Group Il
Variable (n=15) (n=15) P-value

CVP 740£135 993+478 005
X-Clamp = time (mins.) 38.66 = 4.83 41.60 = 4.707 0.103
CPB =+ time (mins.) 59.20. £3.12 71.0+3.22 >0.0001

Need for High Inotropic support* 3 (20%) 8 (53.3%) 0.02

ICU stay time (days) 420+3.18  5.53+1.20 018
Needs for High Nitrates ** 0(0.00%  7(46.7%)  0.003
Prolonged Ventilation time 3(20%  8(53.3%) 002

> 6 hours (%)

CVP= Pre-operative Gentral Venous Pressure,

X-Clamp = Cross Clamp, + CPB = Cardiopulmonary Bypass,
*High inotropic support= adrenaline > 0.041 ug/kg/min,
**High Nitrate dose = 0.1-10 (ug/kg/min)

vs. 7.40 = 1.35 mmHg in Group | (p = 0.05). Higher
number of patients in Group Il required high inotropic
support and high levels of nitrates in immediate post-
operative periods (p = 0.02 and 0.003 respectively), as
shownintable 2.

There was significant decrease in pulmonary artery
pressures (PAP) immediately after mitral valve replacement
in patients of Group | and Group Il. But this decrease in
pressures was more marked in Group Il patients. The PAP
was decreased to about 30 mmHg in Group Il patients,
whereas in Group | the average decrease in pressure was
about 15 mmHg after surgery (Table 3). Two patients having
pre-operative PAP > 80 mmHg were having no significant
immediate fallin PAP after MVR.

Simple linear regression was applied to see the effects of
Pre-operative Pulmonary Artery Pressures (PAPb) on Post-
operative Pulmonary artery pressures (PAPa). The
regression analysis showed a strong correlation between
them. The regression equation achieved was PAPa = -
6.78+0.708 (PAPD).

The equation means that there will be a decrease of 7.08
mmHg in PAPa after every 10 mmHg rise in PAPb. So there is
aregression of about 70% in PAP after surgery.

DISCUSSION

Pulmonary artery hypertension is a serious and important
complication of mitral valve diseases. Increase in PAP which
is associated with enhanced PVR, is a reflection of left atrial
hypertension. Elevated PVR is as a result of combined
effects of pulmonary vasoconstriction, and morphologic
alterations in pulmonary vasculature.” Severe pulmonary
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Table 3: Within Groups Comparison of
Pulmonary Artery Pressures

Before After

Pulmonary Artery Pressures Surgery Surgery

P-value

Group | 4513+7.79 30.66+3.55  >0.0001

Group Il 68.93+1226  36.53+22.66 >0.0001

hypertension results in higher rates of mortality (10-15 %)
during the peri-operative period and also in the long term in
patients scheduled for mitral valve replacement.’ The main
aim of our study was to see the status of pulmonary
hypertension immediately after MVR in OR when patient is
weaned off from CPB. Basically we tried to see the safety of
Mitral valve surgery in the presence of severe pulmonary
hypertension and the behavior of patient in early post-
operative period. In our both study groups, any incident of
mortality was not encountered in the early postoperative
period However, morbidity in terms of higher CPB, cross
clamp time, need for inotropic support and ICU stay was
found to be higher in the group (Group 2) with severe
pulmonary hypertension.

As far as pathophysiology of pulmonary hypertension is
concerned, itis because of severe vasoconstriction dueto a
potent vasoconstrictor Endothelin-1. Its levels are three
times elevated in patients of Mitral stenosis than in normal
individuals.* Sustained untreated pulmonary hypertension
indirectly results RV dysfunction. In resistance cases of
prolonged pulmonary hypertension there are micro-
vascular changes that occur.® Preoperative
echocardiographic assessment is primary test to give
impression about disease course. Inthe studies of Barberi et
al and Le Tourneau et al, patients having PAP more than 50
mmHg were having significant mortality.*” Some consider
PAP pressure>110 mm of Hg as a contraindication for
surgical intervention.® However ACC/AHA 2006 guidelines
for the management of valvular heart disease recommend
MVR for the patients with severe pulmonary hypertension.’
RV dysfunctionis a serious condition which is considered as
afactor responsible forincreased mortality after MVR."” As a
part of RV dysfunction there is tricuspid valve insufficiency
which further deteriorates surgical outcomes.

Following mitral valve surgery, left atrial loading can be
adequately decompressed. This decompression is
significantly influential in the regression of pulmonary
hypertension. Various investigators have demonstrated
significant decreases in PAP, and PVR long after surgical
repair. In a study by Tempe et al, rapid and similar decreases
in mean PAP values during the postoperative period in
patients with mild-moderate and severe pulmonary
hypertension were observed, however in the patient group
with mild-moderate degrees of hypertension this decline
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was more apparent, and the cardiac index increased more
sharply.”" However he demonstrated similar effects on
mortality, and morbidity. In this study, a rapid drop in PAP
values was observed in Group Il categorized according to
extent of increases in PAP values. Still any significant
intergroup difference as for mortality could not be found,
while higher rates of morbidity were detected in the
increased PAP Group .

Foltz et al, indicated that pulmonary hypertension develops
in the early postoperative period by way of at least three
mechanisms."”” The first one is passive transmission due to
increase in the left atrial pressure. The second one is
reactive pulmonary arteriolar vasoconstriction, and the last
one is the development of morphologic alterations. The
authors indicated that the first mechanism was rapidly
reversible after MVR. They demonstrated that regression in
other mechanisms occurred within a few months after MVR
They explained this regression in terms of PVR index. In this
study, the patients were followed up for a short term (2
months). Itis known that there is additional decrease in PAP
during exercise in the following 6-12 months after mitral
valve surgery.”

In our study, there was significant fall (>50% regression) in
PAP immediately after mitral valve replacement. In two
patients from Group Il there was no significant fall in mean
PAP and these patients were having >80 mm of Hg mean
PAP. Post-operative prosthesis-patient mismatch is
considered a factor responsible for residual pulmonary
hypertension.® In past there was use of first generation
prosthetic valves(Starr Edwards) and second generation
(Bjork Shelley) with variable post operative gradient and
residual pulmonary hypertension. In our study we used
Saint Judes bileaflet mechanical prosthesis of adequate
sizes with no significant post operative gradient as it has
proven favorable outcome after valvular Surgery." In Group
Il patients there was a gross difference seenin OR as well as
in ICU after surgery. During surgery total CPB time was
prolonged in Group Il patients along with the higher dose of
inotropic support needed in OR. After surgery in ICU the
patients of Group Il were having prolonged ventilation time
(>6 hours), prolonged need for inotropic support and
nitrates.

The management of severe pulmonary hypertension should
be started right from pre-operatively. Before operation use of
nitrates like Sildinafil is now considered to have beneficial
role in post-operative pulmonary hypertension regression.”
During surgery use of vasodilator iloprost in inhalation form
is shown to increase chances of separation of patent from
CPB in the presence of severe pulmonary hypertension.™
Adequate ventilation time and use of inotropic drugs
especially dobutamine and nitrates have been shown
supportive role in smooth recovery of patients with severe
pulmonary hypertension. However sometimes it takes
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many months to years to recover from this condition. In
modern third world cardiac surgical setups now mortality of
MVR in the presence of severe pulmonary hypertension is
around 2.3%."

CONCLUSION

Mitral valve replacement should be offered even in the
presence of severe pulmonary hypertension; however these
patients need extra post-operative care due to increased
morbidity.
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